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Tektronix products are covered by U.S. and foreign patents, issued and pending. Information in this publication
supersedes that in all previously published material. Specifications and price change privileges reserved.

TEKTRONIX and TEK are registered trademarks of Tektronix, Inc.

"Dolby", "Pro Logic", and the double-D symbol are trademarks of Dolby Laboratories.

Contacting Tektronix

Tektronix, Inc.

14150 SW Karl Braun Drive
P.O. Box 500

Beaverton, OR 97077

USA

For product information, sales, service, and technical support:
= In North America, call 1-800-833-9200.
= Worldwide, visit www.tektronix.com to find contacts in your area.


http://www.tektronix.com/contact

Warranty

Tektronix warrants that the media on which this software product is furnished and the encoding of the programs on
the media will be free from defects in materials and workmanship for a period of three (3) months from the date of
shipment. If any such medium or encoding proves defective during the warranty period, Tektronix will provide

a replacement in exchange for the defective medium. Except as to the media on which this software product is
furnished, this software product is provided “as is” without warranty of any kind, either express or implied.
Tektronix does not warrant that the functions contained in this software product will meet Customer's requirements
or that the operation of the programs will be uninterrupted or error-free.

In order to obtain service under this warranty, Customer must notify Tektronix of the defect before the expiration
of the warranty period. If Tektronix is unable to provide a replacement that is free from defects in materials and
workmanship within a reasonable time thereafter, Customer may terminate the license for this software product
and return this software product and any associated materials for credit or refund.

THIS WARRANTY IS GIVEN BY TEKTRONIX WITH RESPECT TO THE PRODUCT IN LIEU OF ANY
OTHER WARRANTIES, EXPRESS OR IMPLIED. TEKTRONIX AND ITS VENDORS DISCLAIM ANY
IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE.
TEKTRONIX' RESPONSIBILITY TO REPLACE DEFECTIVE MEDIA OR REFUND CUSTOMER'S
PAYMENT IS THE SOLE AND EXCLUSIVE REMEDY PROVIDED TO THE CUSTOMER FOR BREACH
OF THIS WARRANTY. TEKTRONIX AND ITS VENDORS WILL NOT BE LIABLE FOR ANY INDIRECT,
SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES IRRESPECTIVE OF WHETHER TEKTRONIX
OR THE VENDOR HAS ADVANCE NOTICE OF THE POSSIBILITY OF SUCH DAMAGES.
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IMPORTANT: READ BEFORE OPERATING EQUIPMENT

This software is provided under license from Tektronix, Inc. Retention of this program for more than thirty (30)
days or use of the program in any manner constitutes acceptance of the license terms.

CAREFULLY READ THE ENCLOSED SOFTWARE LICENSE AGREEMENT. If you cannot agree to the license terms,
promptly contact the nearest Tektronix Field Office for return assistance.

TEKTRONIX SOFTWARE LICENSE AGREEMENT

THE PROGRAM, OR PROGRAMS, ENCODED OR INCORPORATED WITHIN EQUIPMENT, IS
FURNISHED SUBJECT TO THE TERMS AND CONDITIONS OF THIS AGREEMENT. RETENTION OF
THE PROGRAM FOR MORE THAN THIRTY DAYS OR USE OF THE PROGRAM IN ANY MANNER
WILL BE CONSIDERED ACCEPTANCE OF THE AGREEMENT TERMS. IF THESE TERMS ARE NOT
ACCEPTABLE, THE UNUSED PROGRAM AND ANY ACCOMPANYING DOCUMENTATION SHOULD
BE RETURNED PROMPTLY TO TEKTRONIX FOR A FULL REFUND OF THE LICENSE FEE PAID. (FOR
INFORMATION REGARDING THE RETURN OF PROGRAMS ENCODED OR INCORPORATED WITHIN
EQUIPMENT, CONTACT THE NEAREST TEKTRONIX SALES OFFICE.)

DEFINITIONS. "Tektronix" means Tektronix, Inc., an Oregon corporation, or local Tektronix’ legal entity that is
supplying the equipment.

"Program" means the Tektronix software product (executable program and/or data) enclosed with this Agreement
or included within the equipment with which this Agreement is packed.

"Customer" means the person or organization in whose name the Program was ordered.

LICENSE. Customer may:
1. Use the Program on a single machine at any one time;

2. Ifthe Program is provided in connection with a floating-user license, the Program may be used on multiple
machines provided that the user is authorized, and the total number of users at any one time does not exceed
the total number of licensed concurrent users;

3. Modify the Program or merge it with another for use on the single machine; and

4. Copy the Program for archival or backup purposes, provided that no more than one (1) such copy is permitted
to exist at any one time. If the Program is provided in connection with a floating-user license, the Program may
be copied onto multiple machines for use by authorized users.

Each copy of the Program made by Customer must include a reproduction of any copyright notice or restrictive
rights legend appearing in or on the copy of the Program as received from Tektronix.

Customer may not:

1. Use the Program on more than one machine at any one time, unless covered by a floating-user license
or separate site license;

2. Transfer the Program to any person or organization outside of Customer or the corporation of which Customer
is a part without the prior written consent of Tektronix, except in connection with the transfer of the equipment
within which the programs are encoded or incorporated;



3. Export or re-export, directly or indirectly, the program, any associated documentation, or the direct product
thereof, to any country to which such export or re-export is restricted by law or regulation of the United States
or any foreign government having jurisdiction without the prior authorization, if required, of the Office of
Export Administration, Department of Commerce, Washington, D.C. and the corresponding agency of such
foreign government;

4. For object-code Programs only, reverse compile or disassemble the Program for any purpose; or
5. Copy the documentation accompanying the Program.

For Programs designed to reside on a single-machine and support one or more additional machines, either locally
or remotely, without permitting the Program to be transferred to an additional machine for local execution, the
additional machines shall be considered within the definition of "single machine". For programs permitting the
Program to be transferred to an additional machine for local execution, a separate license shall be required for
each such machine with which the Program may be used, or each concurrent user authorized under a floating-user
license.

Title to the Program and all copies thereof, but not the media on which the Program or copies may reside, shall be
and remain with Tektronix or others for whom Tektronix has obtained a respective licensing right.

Customer shall pay when due all property taxes that may now or hereafter be imposed, levied or assessed with
respect to the possession or use of the Program or this license and shall file all reports required in connection with
such taxes.

Any portion of the Program modified by Customer or merged with another program shall remain subject to
these terms and conditions.

If the Program is acquired by or for an agency of the U.S. Government, the Program shall be considered computer
software developed at private expense and the license granted herein shall be interpreted as granting Customer
restricted rights in the Program and related documentation as defined in the applicable acquisition regulation.

THE PROGRAM MAY NOT BE USED, COPIED, MODIFIED, MERGED, OR TRANSFERRED TO
ANOTHER EXCEPT AS EXPRESSLY PERMITTED BY THESE TERMS AND CONDITIONS.

UPON TRANSFER OF ANY COPY, MODIFICATION, OR MERGED PORTION OF THE PROGRAM, THE
LICENSE GRANTED HEREIN IS AUTOMATICALLY TERMINATED.

TERM. The license granted herein is effective upon acceptance by Customer, and shall remain in effect until
terminated as provided herein. The license may be terminated by Customer at any time upon written notice to
Tektronix. The license may be terminated by Tektronix or any third party from whom Tektronix may have obtained
a respective licensing right if Customer fails to comply with any term or condition and such failure is not remedied
within thirty (30) days after notice hereof from Tektronix or such third party. Upon termination by either party,
Customer shall return to Tektronix or destroy, the Program and all associated documentation, together with

all copies in any form.

LIMITED WARRANTY. Tektronix warrants that the media on which the Program is furnished and the encoding of the
Program on the media will be free from defects in materials and workmanship for a period of three (3) months
from the date of shipment. If any such medium or encoding proves defective during the warranty period, Tektronix
will provide a replacement in exchange for the defective medium. Except as to the media on which the Program is
furnished, the Program is provided "as is" without warranty of any kind, either express or implied. Tektronix does
not warrant that the functions contained in the Program will meet Customer's requirements or that the operation
of the Program will be uninterrupted or error-free.



In order to obtain service under this warranty, Customer must notify Tektronix of the defect before the expiration
of the warranty period. If Tektronix is unable to provide a replacement that is free from defects in materials and
workmanship within a reasonable time thereafter, Customer may terminate the license for the Program and return
the Program and any associated materials for credit or refund.

THIS WARRANTY IS GIVEN BY TEKTRONIX WITH RESPECT TO THE PROGRAM IN LIEU OF ANY
OTHER WARRANTIES, EXPRESS OR IMPLIED. TEKTRONIX AND ITS VENDORS DISCLAIM ANY
IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE.
TEKTRONIX' RESPONSIBILITY TO REPLACE DEFECTIVE MEDIA, OR REFUND CUSTOMER'S
PAYMENT IS THE SOLE AND EXCLUSIVE REMEDY PROVIDED TO THE CUSTOMER FOR BREACH
OF THIS WARRANTY.

LIMITATION OF LIABILITY, IN NO EVENT SHALL TEKTRONIX OR OTHERS FROM WHOM
TEKTRONIX HAS OBTAINED A LICENSING RIGHT BE LIABLE FOR ANY INDIRECT, SPECIAL,
INCIDENTAL, OR CONSEQUENTIAL DAMAGES ARISING OUT OF OR CONNECTED WITH
CUSTOMER'S POSSESSION OR USE OF THE PROGRAM, EVEN IF TEKTRONIX OR SUCH OTHERS
HAS ADVANCE NOTICE OF THE POSSIBILITY OF SUCH DAMAGES.

THIRD-PARTY DISCLAIMER. Except as expressly agreed otherwise, third parties from whom Tektronix may have
obtained a licensing right do not warrant the program, do not assume any liability with respect to its use, and do not
undertake to furnish any support or information relating thereto.

GENERAL. This Agreement contains the entire agreement between the parties with respect to the use, reproduction,
and transfer of the Program.

Neither this Agreement nor the license granted herein is assignable or transferable by Customer without the
prior written consent of Tektronix.

This Agreement and the license granted herein shall be governed by the laws of the state of Oregon.

All questions regarding this Agreement or the license granted herein should be directed to the nearest Tektronix
Sales Office.

ADDITIONAL LICENSE GRANT FOR VIDEO TEST SEQUENCES. The Software Product may include certain test
patterns, video test sequences and video clips (together “Video Test Sequences™). If so, the following terms
describe Your rights to the Video Test Sequences:

You may use, copy and modify the Video Test Sequences and display or distribute copies of individual Video Test
Sequences in connection with Your video testing activity.

You are not licensed to do any of the following:

1. You may not distribute the collection of Video Test Sequences, except in connection with the sale of original
equipment containing the Video Test Sequences, without prior written permission from Tektronix.

2. You may not distribute the collection of Video Test Sequences, except in connection with the sale of original
equipment containing the Video Test Sequences, without prior written permission from Tektronix.

3. You may not sell, license or distribute copies of the Video Test Sequences on a standalone basis or as part of any
collection, product, or service where the primary value of the product or service is the Video Test Sequences.

You must indemnify, hold harmless, and defend Tektronix from and against any claims or lawsuits, including
attorneys’ fees, that arise from or result from the use or distribution of Video Test Sequences as modified by You.



You must include a valid copyright notice on Your products and services that include copies of the Video Test
Sequences.
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Compliance Information

Compliance Information

This section lists the EMC (electromagnetic compliance), safety, and
environmental standards with which the instrument complies.

Environmental Considerations

This section provides information about the environmental impact of the product.

Product End-of-Life =~ Observe the following guidelines when recycling an instrument or component:
Handling

Equipment Recycling. Production of this equipment required the extraction and
use of natural resources. The equipment may contain substances that could be
harmful to the environment or human health if improperly handled at the product’s
end of life. To avoid release of such substances into the environment and to
reduce the use of natural resources, we encourage you to recycle this product in
an appropriate system that will ensure that most of the materials are reused or
recycled appropriately.

This symbol indicates that this product complies with the applicable European
Union requirements according to Directives 2002/96/EC and 2006/66/EC

on waste electrical and electronic equipment (WEEE) and batteries. For
information about recycling options, check the Support/Service section of the
Tektronix Web site (www.tektronix.com).
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Preface

This manual describes the functions and use of the Tektronix MTS4EA Elementary
Stream Analyzer version 6.1. The manual is organized into the following sections:

B Section I: Introduction

m  Section 2: Applications

B Section 3: Software, Hardware and User Prerequisites

®  Section 4: Installation and Licensing

B Section 5: Compression Standards and File Types

= Section 6: How to Use the MTS4EA

®m  Section 7: Bitstream Syntax Debugging

B Appendix A - Decoder Plugins for MTS4EA

B Appendix B - Tests of MTS4EA with MPEG-4 Normative and Donated

Bitstreams
B Glossary
B  Index

Related Material

Additional documentation, such as ReadMe files, may be included on the
installation CD-ROM.

The following URLs access the Web sites for the standards organizations listed
(the URLSs listed were valid at the time of writing):

B MPEG-2 standards (International Organization for Standards) www.iso.org/
®  DVB standards (European Technical Standards Institute) www.etsi.org/

B ATSC standards (Advanced Television Systems Committee) www.atsc.org/

Product Naming Conventions

Although the order codes for this product are MTS4EAB for the Single local user
license version and MTS4EAF for the Floating license version, the product is
generally referred to as the MTS4EA.
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Manual Conventions

Naming conventions for the interface elements are based on standard Microsoft
Windows naming conventions. Naming conventions for MPEG-2, ATSC, and
DVB structures follow the conventions derived from the referenced standards
documents.

Additionally, mono-spaced text can indicate the following:

m  Text you enter from a keyboard Example: Enter the network identity
(http://TSMonitor0l)

B Characters you press on your keyboard Example: Press CTRL+C to copy the
selected text.

®  Paths to components on your hard drive Example: The program files are
installed at the following location: C:\Program Files\Tektronix\

This manual is applicable to all versions of the MTS4EA including the MTS4EAB
(Single local user license) and the MTS4EAF (Floating license).

Number Conventions

Within MTS4EA all numbers are decimal unless they are preceded by 0x, in
which case they are hexadecimal.

For example:
B 16 [decimal] = 16 decimal

B (Ox16 [hexadecimal] = 22 decimal

User Manual and Tutorials

The information in this manual is also provided in the MTS4EA Help system
(press F1).

The PDF version of this manual can be also accessed from MTS4EA Help menu
> User manual (PDF).

The PDF version of this manual is provided:

B Because it is sometimes easier/clearer to navigate through a PDF document
than the standard Windows Help system

B So that you can easily print out additional copies of the manual
Tutorials are supplied as a separate PDF file accessible through the Help menu.

The PDF version of this manual and the tutorials are also on the installation
CD-ROM.
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Overview

MTSA4EA Elementary Stream Analyzer is a powerful real-time analytical tool
for the investigation of compressed video and audio data that has been encoded
using the H.264/AVC, H.264/SVC, MPEG-1/2, MPEG-4 (including AAC and
HE-AAC), VC-1, AC-3, and H.263 video standards.

MTSA4EA operates as a standalone software application for use on a personal
computer (PC) in a Windows environment. It can also be installed on Tektronix
MTS400 Series MPEG Test Systems.

Product Models

MTS4EA Elementary Stream Analyzer is ordered using the following order codes:
B MTS4EAB (Single local user license)
B MTS4EAF (Floating license)
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Product Features

1-2

MTSA4EA enables the display, analysis, debug, and optimization of video
compression algorithms or equipment by providing the following features:

Video and audio decode and analysis
Verification of the stream’s compliance with the encoding standard
Extraction of elementary streams from containers

Comprehensive stream navigation and tracking to follow all aspects of the
decoding process

Multiple displays and overlays of codec information
Synchronized video, audio, and data views for instant cross reference

Wide range of frame and macroblock statistics, syntax traces including
bitstream, interpret, alerts, frame, macroblock, transform, pixel level, and
fidelity traces

Buffer analysis with graphical plots including spatial bits/MB, MV histogram,
quantization, DCT frequency, MB coded frequency, and intra-coding
frequency

Video differencing and fidelity analysis

Bitstream editor for making changes, reanalysing the stream then saving
Exports data for detailed graphical analysis (requires Microsoft Excel®)
Comprehensive batch mode for automated regression testing with log reports
YUYV decoded video output for baseband video analysis

Audio compression analysis (option)

AV delay measurement (option)

Built in help and tutorials
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Overview

The key uses for a next generation compression ES analysis tool are as follows:

Equipment Manufacturers =

Video Content =
Transmission and
Distribution 4

Analyze the performance (qualitative and quantitative) of audio and video
compression algorithms, to assist with optimization, comparison, and
evaluation.

Check conformity and correctness of a compressed audio or video bit-stream
against the various standards.

Confirm interoperability between different vendor’s audio and video
compression algorithms.

Provide comprehensive statistics that will enable the informed user to
optimize audio and video compression algorithms.

Display analysis results in text or graphical formats.

Semiconductor device designers and manufacturers
Video and audio codec software and hardware developers

STB, PVR, DVD consumer electronics developers for cable, satellite,
terrestrial, and IP applications

Video conferencing and communications equipment developers

Mobile video and audio infrastructure and handset developers

CODEC and equipment evaluation and comparison in cable, satellite,
terrestrial, and IP applications

Network operators

Network equipment providers
Application and service providers
Streaming media applications

Broadcasters checking for introduction of AV delay
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Software, Hardware, and User Prerequisites

This section lists the various software, hardware, and user prerequisites for
operating the MTS4EA software.

Windows Operating System Prerequisites

MTS4EA runs under the Microsoft Windows operating system and has been
tested on:

®  Windows 7
®m  Windows Server 2008
B Windows XP

MTS4EA is not supported under any other operating system.

Audio Playout Prerequisites

In order to extract and play audio streams in MTS4EA the PC requires an audio
device, correctly configured.

Personal Computer Prerequisites

MTS4EA will work satisfactorily on relatively modest PC systems (for example
800 MHz).

To decode and display CIF (Common Intermediate Format) video streams in real
time the following minimum PC configuration is recommended for MPEG-4
and H.263 format video:

B Processor speed >1.5 GHz

B Memory at least 256 MB RAM

m  Screen resolution at least 1024x768
® 400 MB minimum hard disk space

For H.264/AVC with CIF-size video (and larger) and MPEG-2 with D1-size video
(and larger) the processing requirements are significantly higher and therefore a
higher performance PC is required to display the video in real time: for these a PC
with processor speed of at least 2.5 GHz is recommended.
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Trace File Writing/RAM
Disk

User Prerequisites

When writing trace information to the hard disk, the limiting factor is the speed of
the hard disk (regardless of the video standard), so the faster the better. Also, the
video and Trace files can be large (hundreds of MB) so a large hard disk is needed:

®m  Hard disk speed: at least - 7200 rpm

B Hard disk size: as required for high-speed access to the video files to be
analyzed plus Trace information

The real limitation on speed is when the trace information is being written to disk.
This is the slowest operation; roughly 2 MB to 4 MB of data are written per video
frame for the more extensive trace functions.

For most customers, this is not a problem, but if you want to have the highest
speed when playing video and writing the trace files, a RAM disk can be used.
This uses some of the system memory to emulate a disk drive.

There are several software products that offer this functionality; search on the
Internet for ‘RAM disk’.

If a RAM disk is used, a memory configuration of at least 512 MB is
recommended, with approximately 200 MB of RAM reserved for the RAM disk.
This would allow a 200 MB Trace file to be saved on the RAM disk.

The MTS4EA is sophisticated analysis software, which presents detailed
information relating to the video and audio standards.

It therefore assumes that you understand these audio and video standards in
significant detail and can therefore interpret the information presented by the
MTS4EA.

A list of references are provided. (See page 4-1, Compression Standards and
File Types.)

MTS400 MPEG Test Systems

2-2

You can install the MTS4EA on the Tektronix MTS400 family of MPEG test
systems. The installation procedure is described in Section 4.
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Installation and Licensing

This chapter describes MTS4EA license types and installation of the MTS4EA
and license server.

License Types

MTSA4EA licenses dictate the number of copies of MTS4EA and options that can
be run at once. There are two different types of license: node-locked and floating.

In order to run the MTS4EA software you will need a software key with the
correct license permissions.

NOTE. The software key is very important as it contains the MTS4EA license and
therefore embodies the value of MTS4EA. If the software key is lost, you will have
to purchase another software key, which may be at full list price of the software.

All options are visible in the installed MTS4EA menus. Options not enabled by
the license will be unavailable (grayed out). The status and scope of the license can
be checked at any time by clicking on the Help menu option License manager....

Node Locked License A node-locked license is locked to a particular PC, that is, MTS4EA will only run
on the PC on which a software key is installed. When using node-locked licenses,
each PC that is to run MTS4EA must have a separate node-locked license.

Software Key Based  The floating license uses a software key located on a license server to provide
Floating License the license key.

Note the following system requirements:
m  The software key will require a USB connection on the server machine.

B A license server process must be run on the server machine (this process has
modest requirements for CPU load).

®  Clients require TCP/IP access to the server (this could be provided via VPN
between remote sites)
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Floating License Installation

Install the License Server

3-2

The installation process is license dependent. If the MTS4EA is to be used with a
floating license, the server that is to host the license software must be set up first.

The floating license system enables a single software key (the DES DK2 dongle)
to serve up licenses to multiple users connected over a network. The software key
is pre-programmed with licenses before shipment.

To install the floating license system on the network, you must:
B Install the DK2 Network Server software on a server (the license server).

B On every client that is to use the floating license, install the MTS4EA software
that also installs the DK2 client software.

A license server hosts the software key, which contains one or more licenses. It
is possible to have several license servers on the network, each with their own
software key, forming a pool of licenses for the clients to use. It is also relatively
easy to have a machine acting as both a server and a client.

To allow a machine to act as a license server, the following procedure should
be repeated on each machine:

1. Select a server machine and connect the software key (either via the USB port
or parallel port depending on software key type).

2. On the server machine, insert the MTS4EA installation CD.

NOTE. When the CD is inserted, the MTS4EA setup screen will be displayed.
Select the Close button at the bottom of the window to terminate the MTS4EA
installation program.

3. Using Windows Explorer, locate and open the DES directory. Run the
program named dnsrv32.exe. During the installation process, accept the
default entries.

4. Reboot the server machine if requested to do so at the end of the installation
process.
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5. Open the Control Panel (Windows Start > Settings > Control Panel) and select
the DESkey icon. This will show the DESkey Configuration dialog, the first
two tabs of which are shown in the following illustrations (note the version
numbers shown near the bottom may vary).

NOTE. For the server installation, the DK2/DK38 tab and the top half of the
Networking tab can be ignored; these refer to the client installation that shares
the same configuration dialog.
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Install the MTS4EA
Software

34

6. Select the Networking tab. The field at the bottom labeled Server Port
Number shows the port to be used for communication with any clients; the
default is 3029. Press the OK button to finish.

Depending on the policy of your IT department, port 3029 may be blocked

by the network firewall, in which case you will need to consult your network
administrator for another unrestricted port. Enter the new port and click the Apply
button. You may then get a prompt asking about restarting the server; select Yes —
this will stop and start the network server service using the new port. When the
port has been applied, press the OK button to finish. This does not cause the
server to reboot; it only restarts the license server.

If the MTS4EA is to be used with a floating license, ensure that the following
information is available:

®  The network identity of the floating license server
B The server port number

(These are set up in the Floating License Installation section.)

7. Insert the MTS4EA installation CD.

NOTE. Ifthe installation process does not start automatically, run setup.exe from
the root directory of the installation CD.

8. At the bottom of the window showing the readme file, click the Install button
to start the installation.

9. Select the required license management option.

MTS4EA setup
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a. Select OK to continue.
b. If Node locked is chosen, proceed to step 16.

c. If Floating is chosen, proceed to the next step.
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10. An initial dialog box is shown. Press Next. The DK2 software key driver
is installed.

NOTE. If you have installed the license server on this machine, launching the
client installation may show a dialog box titled DK2 Driver/Server Object that
asks if you want to start the DK2 Network Server - attach the software key and
select Yes.

11. At the end of the driver installation setup, a Network Configuration dialog
box will appear (shown below).
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12. This enables the server(s) installed in the previous section to be added to the
list of machines to query for licenses. If the required license server identity is
not already listed, select Add and enter the required license server network
identity and port number.

NOTE. If the DK?2 installer detects a previous installation of the DK2 driver on
this machine, the Network Configuration dialog box will not appear. In this
case, allow the installation to proceed and complete. After installation, open
the DESkey Networking Configuration dialog box (Windows Start > Settings >
Control Panel > DESkey > Networking tab) and proceed as described below.
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3-6

A

If you are installing the MTS4EA client software on the license server, the
server name to add is localhost. This is shown in the Networking Tab diagram
of the DESkey Configuration dialog box in the License Server section above.
The actual name of the machine can be used if preferred.
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NOTE. Changes made to the Server list on the Networking tab will only take
effect when the Apply button is pressed.

13. Add all the servers that are to be accessible to this client, and then press the
OK button to close the Network Configuration dialog box.

CAUTION. At this stage, depending on the history of the machine, a prompt may
ask to reboot. Select No, otherwise the MTS4EA installation will not complete
correctly and need to be rerun.

14. The MTS4EA installation will continue. When finished, reboot the machine.
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To ensure that the previous installations were successful, perform the following
steps:

15. Remove any Tektronix DK2 software keys from the client machine and ensure
the server machine has a suitably programmed software key connected.

16. Run the MTS4EA application using the desktop icon. If it starts, the license
server is functioning correctly. If it does not start or displays “Invalid Product
License” then check the following:

On the server machine, ensure the software key is inserted correctly and the
DK2 Network Server service is running. The latter can be checked by opening
the DESkey Configuration dialog box from the Control Panel. The Networking
tab shows the status of the service - if it is not running, then start it and try the
MTS4EA application again.

Troubleshooting the License Server

If the service will not start

If the service starts but the
MTS4EA will not run

Reboot the machine and try again. If it still does not work, it may be a faulty or
disabled port. For a USB software key, check the Device Manager for a DESkey
entry. (Open the Windows Control Panel, select the System icon, on the Hardware
tab click the Device Manager button. Any problem will show up as a yellow
triangle next to the DESkey entry.) For a parallel port software key, check that the
port is enabled in the machine's BIOS settings. Try a different port connection

if more than one is available.

It could also be a faulty software key, try connecting the software key to the client
machine and run the MT4EA software again (ensure the Enable Local DK2 Access
checkbox is selected in the DK2/DK38 tab of the DESkey configuration dialog
box). If this works, the software key is working, so try another server machine. If
this does not work, contact Tektronix Customer Support.

Check with the network administrator that the port being used is not being blocked
by a firewall. If it is either get it unblocked or choose another port, changing it in
both the server and all clients; remember to press Apply in the associated dialog
boxes before closing them.

On the client machine, check the machine name entered in the client server list
is present and correct. If you entered it manually, try navigating to it using the
Browse feature to confirm that it is correct.

Check that the port number specified by the server is the same as the port number
specified in the client’s server list.

On the client machine, ensure the Enable Network DK2 Access checkbox is ticked
on the DK2/DK38 tab of the DESkey Configuration dialog.
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Compression Standards and File Types

This section contains the following information:

B A description of the standards (and elements within those standards), that
MTSA4EA supports, both video and audio

®  The file types MTS4EA can work with, both video and audio

m  The exact titles and numbers of the standards on which the MTS4EA is based

Supported Video Compression Standards
The video compression standards supported in this version of the MTS4EA are:
® H.264/AVC
= H.264/SVC
® VC-1
= MPEG-4 Part 2
®  MPEG-2 Part 2
= H.263
The MTS4EA will open container files (containing the above types of video):

B  MPEG-2 Transport Stream (H.264/AVC, H.264/SVC, VC-1 Advanced
profile, MPEG-2 Program Stream, MPEG-2 Packetized Elementary Stream,
MPEG-2 Elementary Stream only)

®  MP4 (MPEG-4 Part 2, H.263 Baseline only and H.264)
m  3GPP (MPEG-4 Part 2, H.263 Baseline only and H.264)
B VOB/MPEG-2 Program Stream (MPEG-2 only)

B Microsoft ASF files

= RCYV files

The MTS4EA will also open uncompressed video files: (See page 5-25, Opening
an Uncompressed Video File (any file extension).)

The MTS4EA will also open audio files of the standards given in Supported Audio
Compression Standards, and container files that have these types of audio within
them. (See page 4-13, Supported Audio Compression Standards.)

NOTE. Not all container files support all types of audio listed under Supported
Audio Compression Standards. (See page 4-13, Supported Audio Compression
Standards.) and (See page 4-22, Permitted Audio Types/Format.)
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H.264/AVC This version of MTS4EA supports the following elements of the H.264/AVC
standard (see Reference [12] under Standards References).

H.264/AVC Profiles, Levels. The following Profiles and Levels are supported:

4-2

Baseline Profile

m  All Levels from 1 to 5.1 inclusive
Extended Profile

m  All Levels from 1 to 5.1 inclusive
Main Profile

®m  All Levels from 1 to 5.1 inclusive
High Profile

m  All Levels from 1 to 5.1 inclusive
High 10-bit Profile

m  All Levels from 1 to 5.1 inclusive
High 4:2:2 Profile

®  All Levels from 1 to 5.1 inclusive
High 4:4:4 Predictive Profile

®  All Levels from 1 to 5.1 inclusive
High 10 Intra Profile

®  All Levels from 1 to 5.1 inclusive
High 4:2:2 Intra Profile

B All Levels from 1 to 5.1 inclusive
High 4:4:4 Intra profile

B All Levels from 1 to 5.1 inclusive
CAVLC 4:4:4 Intra profile

m  All Levels from 1 to 5.1 inclusive

H.264/AVC Tools. (For a description of these tools, see Reference [12] under

Standards References)

All tools are supported, as permitted in the H.264/AVC standard, listed below.
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Table 4-1: H.264/AVC tools (part 1)

Tool ! Baseline Extended  Main High High 10 :I:IZQ:I;
Profile and level indications:
profile_idc 66 88 77 100 110 122
constraint_set0_flag 1 Oor1 0or1 0or1 Oor1 Oor1
constraint_set1_flag Oor1 Oor1 1 Oor1 1 1
constraint_set2_flag Oor1 1 Oor1 Oor1 Oor1 Oor1
constraint_set3_flag Oor1 Oor1 Oor1 0 0 0
level_idc 10 - 51 10 - 51 10 - 51 10 - 51 10 - 51 10 - 51
Slice types:
| Yes Yes Yes Yes Yes Yes
P Yes Yes Yes Yes Yes Yes
B No Yes Yes Yes Yes Yes
SP No Yes No No No No
Sl No Yes No No No No
NAL unit types:
1 - coded slice of a non-IDR picture No Yes No No No No
2 - coded slice data partition A No Yes No No No No
3 - coded slice data partition B No Yes No No No No
4 - coded slice data partition C Yes Yes Yes Yes Yes Yes
5 - coded slice of an IDR picture Yes Yes Yes Yes Yes Yes
6 - supplemental enhancement Yes Yes Yes Yes Yes Yes
information
7 - sequence parameter set Yes Yes Yes Yes Yes Yes
8 - picture parameter set Yes Yes Yes Yes Yes Yes
9 - access unit delimiter Yes Yes Yes Yes Yes Yes
10 - end of sequence Yes Yes Yes Yes Yes Yes
12 - end of stream Yes Yes Yes Yes Yes Yes
13 - filler data Yes Yes Yes Yes Yes Yes
Structural:
data partitioning (NALU type 2-4) No Yes No No No No
interlace No Yes Yes Yes Yes Yes
(Except (Except (Except (Except (Except
L1-2 & L1-2 & L1-2&4.2 L1-2 & L1-2 &
42-51) 42-51) -5.1) 42-51) 42-51)
arbitrary slice order Yes Yes No No No No
slice groups 1-8 1-8 1 1 1 1
(num_slice_groups_minus1)
redundant coded pictures Yes Yes No No No No

(redundant_pic_cnt_present_flag)
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Tool ! Baseline Extended  Main High High 10 :I:IZQ:Z
Weighted prediction:
weighted_pred_flag =0 =0 =0 =0 =0
weighted_pred_idc =0 =0 =0 =0 =0
Entropy coding (entropy_coding_mode_flag):
CAVLC Yes Yes Yes Yes Yes Yes
CABAC No No Yes Yes Yes Yes
B frames:
direct_8x8_inference_flag n/a 1 0(L1-2.2) 1(L3-5.1) 1 1
1(L3-5.1) (L3-5.1) (L3-5.1)
MinLumaBiPredSize n/a 8x8 8x8 8x8 8x8 8x8
L3.1-5.1 L3.1-5.1 L3.1-5.1 L3.1-5.1 L3.1-5.1
Fidelity range:
chroma format (chroma_format_idc) 0-1 0-
bit depth (bit_depth_luma_minus8, 0 0
bit_depth_chroma_minus8)
transform bypass n/a n/a n/a 0 0 0
(qpprime_y_zero_transform_bypass_flag)
1 No = not allowed; n/a = not applicable
Table 4-2: H.264/AVC tools (part 2)
High 4:4:4 High 10 High 4:2:2 High 4:4:4 CAVLC
Tool ! predictive Intra Intra Intra 4:4:4 Intra
Profile and level indications:
profile_idc 244 10 122 244 44
constraint_set0_flag Oor1 Oor1 Oor1 Oor1 Oor1
constraint_set1_flag 1 1 1 1 1
constraint_set2_flag Oor1 Oor1 Oor1 0or1 Oor1
constraint_set3_flag 0 1 1 1 1
level_idc 10 - 51 10 - 51 10 - 51 10 - 51 10 - 51
Slice types:
| Yes Yes Yes Yes Yes
P Yes No No No No
B Yes No No No No
SP No No No No No
Sl No No No No No
NAL unit types:
1 - coded slice of a non-IDR picture No No No No No
2 - coded slice data partition A No No No No No
3 - coded slice data partition B No No No No No

44
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High 4:4:4 High 10 High 4:2:2 High 4:4:4 CAVLC
Tool ! predictive Intra Intra Intra 4:4:4 Intra
4 - coded slice data partition C Yes Yes Yes Yes Yes
5 - coded slice of an IDR picture Yes Yes Yes Yes Yes
6 - supplemental enhancement Yes Yes Yes Yes Yes
information
7 - sequence parameter set Yes Yes Yes Yes Yes
8 - picture parameter set Yes Yes Yes Yes Yes
9 - access unit delimiter Yes Yes Yes Yes Yes
10 - end of sequence Yes Yes Yes Yes Yes
12 - end of stream Yes Yes Yes Yes Yes
13 - filler data Yes Yes Yes Yes Yes
Structural:
data partitioning (NALU type 2-4) No No No No No
interlace Yes Yes Yes Yes Yes
(ExceptL1-2 (ExceptL1-2 (Except L1-2 (Except (Except L1-2
&4.2-51) &4.2-51) &4.2-51) L1-2 &4.2-51)
&4.2-51)
arbitrary slice order No No No No No
slice groups (num_slice_groups_minus1) 1 1 1 1 1
redundant coded pictures No No No No No
(redundant_pic_cnt_present_flag)
Weighted prediction:
weighted_pred_flag =0 n/a n/a n/a n/a
weighted_pred_idc =0
Entropy coding (entropy_coding_mode_flag):
CAVLC Yes Yes Yes Yes Yes
CABAC Yes Yes Yes Yes No
B frames:
direct_8x8_inference_flag 1(L3-5.1) n/a n/a n/a n/a
MinLumaBiPredSize 8x8 n/a n/a n/a n/a
(L3.1-5.1)
Fidelity range:
chroma format (chroma_format_idc) 0-3 -1 0-1 0-3 0-3
bit depth (bit_depth_luma_minus8, 0-4 -2 0- - -
bit_depth_chroma_minus8)
transform bypass Oor1 0 0 Oor1 Oor1

(qpprime_y_zero_transform_bypass_flag)

1 No = not allowed; n/a = not applicable
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H.264/SVC This version of MTS4EA supports the following elements of the H.264/SVC
standard (see Reference [26] under Standards References).

H.264/SVC Profiles, Levels. The following Profiles and Levels are supported:
Scalable Baseline Profile

®  All Levels from 1 to 5.1 inclusive

Scalable High Profile

m  All Levels from 1 to 5.1 inclusive

Scalable High Intra Profile

®  All Levels from 1 to 5.1 inclusive

H.264/SVC Tools. (For a description of these tools, see Reference [26] under

Standards References)
Table 4-3: H.264/SVC tools
Tool ! Scalable Baseline Scalable High Scalable High Intra
Profile and level indications:
profile_idc 83 86 86
constraint_set0_flag 1 for base layer, 0 or 1 for Oor1 0or1
enhancement layers
constraint_set1_flag 1 for base layer, 0 or 1 for Oor1 Oor1
enhancement layers
constraint_set2_flag 1 for base layer, 0 or 1 for Oor1 0or1
enhancement layers
constraint_set3_flag 0 0 1
Slice types:
I Yes Yes Yes
P Yes Yes No
B No Yes No
El Yes Yes Yes
EP Yes Yes No
EB Yes Yes No
SP No No No
Sl No No No
NAL unit types:
1 - coded slice of a non-IDR picture Yes Yes No
2 - coded slice data partition A No No No
3 - coded slice data partition B No No No
4 - coded slice data partition C No No No
5 - coded slice of an IDR picture Yes Yes Yes
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Tool ! Scalable Baseline Scalable High Scalable High Intra
6 - supplemental enhancement Yes Yes Yes
information
7 - sequence parameter set Yes Yes Yes
8 - picture parameter set Yes Yes Yes
9 - access unit delimiter Yes Yes Yes
10 - end of sequence Yes Yes Yes
11 - end of stream Yes Yes Yes
12 - filler data Yes Yes Yes
13 - sequence parameter extension Yes Yes Yes
14 - prefix NAL unit Yes Yes Yes
15 - subset sequence parameter set Yes Yes Yes
20 - coded slice extension Yes Yes Yes

Structural:
data partitioning (NALU type 2-4) No No No
interlace No Yes Yes

(Except L1-2 & (Except L1-2 &
42-51) 42-51)
arbitrary slice order Base layer - No No No
Enhancement layer - Yes
slice groups Base layer - 1 1 1
(num_slice_groups_minus1 + 1) Enhancement layer -
1108
redundant coded pictures Base layer - No No No
(redundant_pic_cnt_present_flag) Enhancement layer - Yes

Entropy coding (entropy_coding_mode_flag):

CAVLC Yes Yes Yes
CABAC Base layer - No Yes Yes
Enhancement layer - Yes
B frames:
direct_8x8_inference_flag Base layer - n/a 1(L3-5.1) 1(L3-5.1)
Enhancement layer - 1
MinLumaBiPredSize n/a 8x8 8x8
L3.1-5.1 L3.1-51

Fidelity range:
chroma format (chroma_format_idc) 0
bit depth (bit_depth_luma_minus8, 8
bit_depth_chroma_minus8) + 8
transform bypass 0 0 0

(qpprime_y_zero_transform_bypass_flag)

1 No = not allowed; n/a = not applicable
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4-8

VC-1

This version of MTS4EA supports the following elements of the VC-1 standard.
(see Reference [16] under Standards References).

VC-1 Profiles, Levels. The following Profiles and Levels are supported (this is all

Profiles and all Levels):

Simple Profile:
= Low

= Medium
Main Profile:
= Low

= Medium

= High
Advanced Profile:
= LO

= L1

= L2

= L3

- L4
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MPEG-4 This version of MTS4EA supports the following elements of the MPEG-4 standard
(see Reference [1] under Standards References).

NOTE. The MTS4EA support for MPEG-4 has been updated to the 2004 version
of the MPEG-4 standard, which has several differences from the previous version.

MPEG-4 Profiles, Levels. The following Profiles and Levels are supported:

= Simple Profile:

Level 0 (see note below)
Level 1

Level 2

Level 3

Level 4a

Level 5

B Advanced Simple Profile:

Level 0
Level 1
Level 2
Level 3
Level 3b (see Reference [5], Standards References.)
Level 4
Level 5

B Main Profile:

Level 2

NOTE. Level 0, which is not in the MPEG-4 Standard Reference [1], is an
addition to Simple Profile. Level 0 is targeted at mobile applications: for example,
with a maximum picture size of QCIF and maximum frame rate of 15 frames per
second. (See page 4-24, Standards References.)
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MPEG-4 tools. (See the following standard for a description of the MPEG-4 tools:
MPEG-4 Part 2 (Visual), Reference [1] Table 9-1.)

For MPEG-4 Simple Profile, Advanced Simple Profile and Main Profile, the
following tools are supported:

Advanced simple

Tool Simple profile profile Main profile
Basic: Y Y Y

= |-VOP

= P-VOP

®  AC/DC prediction
B 4 Motion Vectors

®  Unrestricted Motion Vectors
Short header Y Y Y
Error resilience: Y Y Y

B Slice Resynchronization
B Data Partitioning

m  Reversible VLC

B-VOPs N/A Y N
Method 1/Method 2 quantization N/A Y Y
Global Motion Compensation: N/A Y N/A
® Mode 0

= Mode 1

®  Mode 2

® Mode 3

Quarter Sample Motion Compensation N/A Y N/A
(quarter pel)

Interlace N/A Y N

(L4, 5 only)

1 N/A means that this tool is not allowed in the profile concerned.

NOTE. MPEG-4 Simple Profile Short Header is decoded by MTS4EA as H.263
Baseline, as defined by the MPEG-4.
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The following additional tools are not supported for Main Profile:
B P-VOP based temporal scalability:
= Rectangular
= Arbitrary shape
B Binary shape
®  Gray shape

m  Sprite

MPEG-2  This version of MTS4EA supports the following elements of the
MPEG-2 standard. (see Reference [13] under Standards References).

MPEG-2 Profiles, Levels. The following Profiles and Levels are supported, subject
to the restrictions. (See page 4-22, Permitted Audio Types/Format.)

®  Main Profile:

= Main Level

= High Level

= High Level 1440
m  4.2.2 Profile:

= Main Level

= High Level
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H.263

MPEG-2 tools. For MPEG-2 Main Profile at Main Level, at High Level and at
High Level 1440, the following tools are supported:

Tool Main level High level High level 1440

[-frames Y Y Y
P-frames Y Y Y
B-frames Y Y Y
Field-coded pictures Y Y Y
(Interlaced)

Frame-coded pictures: Y Y Y

With field or frame order
MacroBlocks

Layers: Y Y Y
GOP

Picture

Slice

MacroBlock

Block

NOTE. Higher syntactic structures are also supported within MTS4EA - PES and
VOB. (See page 4-17, MPEG-2 Higher Syntactic Structures.)

The following H.263 standards are supported:

B H.263 baseline standard (Reference [2] under Standards References).
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Supported Audio Compression Standards

MTSA4EA supports audio extraction and playout. MTS4EA also supports audio
stream analysis functionality for all supported standards except Dolby Digital
(AC-3). Supported standards are:

MPEG-1 Part 3 audio

(References [22] in Standards References.)
MPEG-2 Part 3 audio

(References [18] in Standards References.)
MPEG-2 Part 7 AAC

(Reference [19] in Standards References.)
MPEG-4 Part 3 audio

(Reference [20] in Standards References.)
Dolby Digital (AC-3)

(Reference [24] in Standards References.)

MTS4EA also supports audio files in the following container formats:

MPEG-4 Part 3 ADTS files

(Reference [21] in Standards References.)

MPEG-4 Parts 1 and 14

(References [10] and [23] in Standards References.)
MPEG-2 Transport, Program, PES streams
(Reference [14] in Standards References.)

3GPP

(Reference [11] in Standards References.)

MPEG-1 Part 3 audio = MTS4EA supports the MPEG-1 Part 3 audio standard. as defined in Reference
[22] in Standards References. MTS4EA supports the following layers of this

standard:
m LayerI
B LayerII

MTSA4EA supports monophonic and stereophonic streams in this standard.
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MPEG-2 Part 3 audio MTS4EA supports the MPEG-2 Part 3 audio standard, as defined in Reference
[18], Standards References. MTS4EA supports the extension of MPEG-1 part 3
audio to LSF (Low Sampling Frequency) for the following layers:

m Layerl]
®  Layer II

MTS4EA supports monophonic and stereophonic streams in this standard.

MPEG-2 Part 7 AAC audio = MTS4EA supports the MPEG-2 Part 7 AAC audio standard, as defined in
Reference [19], Standards References. MTS4AEA supports the following profiles
of this standard:

B Main
®  LC (Low Complexity)
m  LTP (Long Term Prediction)

MTS4EA supports monophonic and stereophonic streams in this standard.

MPEG-4 Part 3 audio = MTS4EA supports the MPEG-4 Part 3 audio standard, as defined in Reference
[20], Standards References. MTS4EA supports the following profiles of this
standard:

®  Main
®  LC (Low Complexity)
B LTP (Long Term Prediction)

®  HE-AAC (High Efficiency, ‘AAC plus’), low complexity profile with SBR
(Spectral Band Replication)

MTS4EA supports monophonic and stereophonic streams in this standard.

MPEG-4 Part 3 ADTS files MTS4EA supports the Audio Data Transport Stream (ADTS) for AAC audio, as
defined in Reference [21], Standards References.
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Permitted Video Types/Formats

Microsoft ASF Files

RCV Files

MP4 Files

MTS4EA analyzes and displays many file types, such as:
B Video files containing video Elementary Streams

®  Container files, such as ASF files, RCV files, MP4/3GPP files, MPEG-2
Transport Streams, and MPEG-2 Program streams, which include video,
audio and other data

B MTS4EA Trace files (which have a.vpt file extension)

®m  Uncompressed video files, such as YUV, RGB or grayscale color models,
8-16 bit sample depth, various chroma sub-sampling formats

B Any data file, using MTS4EA HexView (hexadecimal file viewer, on the
Analysis menu)

The primary analysis functions of MTS4EA are performed on video Elementary
Streams, and features are provided to extract these from within container files
such as MP4 and 3GPP files.

ASEF files typically contain video, audio and other data. An ASF file can contain
more than one video stream. See Reference [17] in Standards References.

RCYV files contain video in the VC-1 format. See Reference [16] in Standards
References.

MP4 files typically contain video, audio and other data. An MP4 file can contain
more than one video stream; these streams can be located consecutively or split up
in many areas of the MP4 file.

The MP4 files that the MTS4EA analyzes should conform to the relevant part of
the MPEG-4 standard — Reference [10] in Standards References.

By default, the MTS4EA looks for MP4 files with an .mp#4 file extension, although
any file name can be used: MTS4EA will determine that it is an MP4 file by
looking through the file contents.

The video streams can be extracted from the MP4 file and analyzed directly, or
extracted and analyzed later. (See page 5-14, Open Stream... Ctrl+0.)

The structure of the MP4 file can be examined, using the View file structure
option in the Analysis menu. (See page 5-1, How fo Use the MTS4EA.)
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3GPP Files

MPEG-2 Transport Stream

Files

3GPP files are a subset of MPEG-4 files, with an indicator in the file to denote
that it is a 3GPP file.

3GPP files should conform to the standard concerned — Reference [11] in
Standards References.

By default, the MTS4EA looks for 3GPP files with a .3gp file extension, although
any file name can be used: MTS4EA will determine that it is a 3GPP file by
looking through the file contents.

The video streams are extracted from 3GPP files and analyzed directly or
extracted and analyzed later in the same way as MP4 files. For information on
opening 3GPP files and extracting and saving the video streams. (See page 5-14,
Open Stream... Ctrl+0.)

The structure of the 3GPP file can be examined, using the View file structure
option in the Analysis menu. (See page 5-1, How to Use the MTS4EA.)

MPEG-2 Transport Streams typically contain video, audio, and other data. An
MPEG-2 Transport Stream can contain more than one video stream - in fact
hundreds or more; these streams can be located largely consecutively in the
Transport Stream packets or split up in many areas of the Transport Stream.

Transport Streams with 188 bytes per packet, 196 bytes per packet, 204 bytes per
packet and 208 bytes per packet can be analyzed.
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MPEG-2 Higher Syntactic = MPEG-2 Program Stream and PES files. An MPEG-2 Program Stream contains
Structures  one or more Packetized Elementary Streams (PES), with a common time base.
(The Program Stream is designed for use in a relatively error-free environment.)

The format of the Program Stream is defined in Part 1 of the MPEG-2 standard,
Reference [14] in Standards References.

A Program Stream can contain a complete Elementary Stream, or it can contain
only part of an Elementary Stream.

MTS4EA will open MPEG-2 Program Stream files (typically with a file extension
of .mpg) and display the structure of the Program Stream, such as the PES packets
inside.

In accordance with the MPEG-2 standard (see Reference [14] in Standards
References), the Program Stream file will start with a 32-bit start code:
0x000001ba, 0000 0000 0000 0000 0000 0001 1011 1010.

MPEG-2 VOB files (DVD). VOB files are used on a DVD to store the video and
audio; a VOB contains a Program Stream.

A single video Elementary Stream (for example, a movie) is usually distributed
among several VOB files.

NOTE. You can specify the different VOBs that contain a single Elementary
Stream, so that the MTS4EA can extract the Elementary Stream from the different
VOBs.

MTS4EA will open MPEG-2 VOB files (typically with a file extension of .vob)
and display the structure of the Program Stream, such as the PES packets inside.

See Reference [15] in Standards References.

NOTE. When opening a VOB, there is no requirement that the VOB begins with an
I-frame. In this situation, the video will not display correctly until an I-frame is
reached.

Encrypted (scrambled) VOBs cannot be opened.
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Uncompressed Video File

Format

Compressed Video File

Format

The general uncompressed video file format is as follows:
B No headers of any kind (no file or frame headers)
B Concatenated planar image data

m  Row raster order (top picture row first)

B Unsigned samples

For 8-bit sample depth:

®  One byte per sample

For 9-16 bit sample depth:

B Two bytes per sample

B Both little- and big-endian byte orders supported
For YUV format:

B Concatenated Y, U and V planes

B U and V planes sub-sampled as required

B Y plane samples are unsigned

m U and V plane samples are unsigned with a DC offset of 2-1, where # is the
chroma sample bit depth

For RGB format:
m  Concatenated R, G and B planes
For grayscale format:

B Luma plane only

The formats of the raw compressed video data files (for example called
Elementary Streams, typically with a file extension of .m4v or .cmp in MPEG-4)
that MTS4EA analyzes are defined in the relevant standards. Proprietary file
formats are not supported.

This means that the compressed video file to be analyzed should not be an AVI file
(which puts a wrapper around the encoded video and audio).

The compressed video elementary stream file cannot contain audio, although the
original container file (such as MP4 or 3GPP) may have contained audio.

Once the video is extracted, the MTS4EA will automatically determine the format
of the compressed video in the file by searching through the video and looking for
the appropriate start codes. Accordingly, the file name does require a particular
file extension to be decoded correctly.
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H.264/AVC Byte Stream file format. In accordance with the H.264/AVC standard
(see Reference [12] in Standards References), the video file must start as given in
the following diagram.

The abbreviations mean:
AU: access_unit_delimiter_rbsp_nal_unit

SPS: sequence parameter_set nal unit

PPS: picture parameter set nal unit

Byte stream Byte stream Byte
NAL unit NAL unit N

any
type

Start of Bitstream

[ ]
< Byte stream . Byte stream
; NAL unit : NAL unit

AU

LLLEEY =
LLLETY =

Zero or more byte stream NAL units of type Filler
and/or Reserved may be inserted at these points.

For example, if the bitstream does not contain the optional items at the start then
the first six bytes in an Extended profile byte stream file will be: 00 00 00 01 67
58 (all values in hexadecimal)

VC-1 Advanced Profile and Elementary Stream file format. Within the

VC-1 standard (see Reference [17] in Standards References), only the Advanced
Profile can exist as a separate Elementary Stream. (The Simple and Main Profiles
are required to be part of a container file - such as RCV, ASF or MPEG-2 TS - so
that the required header information is stored.)

MTS4EA fully supports the VC-1 implementations of the Simple,
Main
and Advanced Profiles in each standard.

(See the standards in Reference [16] in Standards References for details of the
start codes and syntax permissible for each of these.)
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MPEG-4 Elementary Stream file format. In accordance with the MPEG-4 standard
(see Reference [1] in Standards References), the file will start with a valid header
start code that contains configuration information such as:

visual_object_sequence_start_code (0xB0)

or visual_object_start_code (0xB5)

or video_object_Tlayer_start_code (0x20 - 0x2F)
or video_object_start_code (0x00 - Ox1F)

For MPEG-4 Short Header video there is no header code other than the 22-bit
start code:

B video_plane_with_short_header() (see below)
The start codes actually used will vary from one stream to another.

These start codes (except Short Header) may be followed by further configuration
data until the start code for the video data is reached, which must start with one of
the following functions:

B Group_of_videoObjectPlane() start code: 0xB3
B  videoObjectPlane() start code: 0xB6

See the MPEG-4 standard Reference [1] (in section 6.1.2) in Standards References
for more information.

Note the entry points Meshobject () and fba_object() also given in section
6.1.2 of the MPEG-4 standard are not supported, but also these are nonallowable
tools in the Profiles and Levels supported by MTS4EA.

This means that for
®  Group_of_videoObjectPlane()
m VvideoObjectPlane ()

the 24 bits in the video file before the start code must be the Start Code Prefix:
0000 0000 0000 0000 0000 0001. This is then followed by the 8-bit start code
value.

MPEG-2 Elementary Stream file format. In accordance with the MPEG-2 standard
(see Reference [14] in Standards References), the Elementary Stream file will
start with a 32-bit start code: Hex: 0x000001b3; Bin: 0000 0000 0000 0000
0000 0001 1011 0011.

H.263 file format. The first bits in an H.263 compressed file should be the 22-bit
PSC (Picture Start Code): 0000 0000 0000 0000 1000 00.
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Source Video Format The above means that when the video was encoded, the uncompressed source
format of the video file to be encoded should have been YUV 4:2:0 - that is,
with 4 bytes of Y data (luminance) for every 1 byte of U and 1 byte of V data
(color differences). (The color difference data is sub-sampled by 2 in horizontal
and vertical directions.)

For H.264/AVC High Profiles, the following alternative image formats are also
supported:

B YUYV, RGB or grayscale color models
B Alternative YUV chroma sub-sampling: 4:2:0, 4:2:2, or 4:4:4
®  Alternative image sample bit depths: from 8 to 12 bits

It is up to the encoder to take the input data and order it correctly, so that in the
compressed bitstream, the pixel data must appear with the top left pixel first,
followed by the pixel to the right. If the video data stream input to the encoder
does not follow this order then it is up to the encoder to rearrange the data order.

Video Image Size  The maximum size of the video images that can be analyzed within MTS4EA is
effectively up to 16384x16384 pixels.

For each standard, there is a maximum size and within this limit, MTS4EA will
analyze video to the maximum size allowed in the video standard concerned,
for example:

B 4096 pixels wide x 2304 pixels high in H.264/AVC
B 1920 pixels wide x 1088 pixels high in MPEG-2 Main Profile @ High Level

There is no minimum size.

Video File Size The maximum video file size that can be analyzed is effectively limited only
by the disk space on your computer (the limit to the size is actually 1 million
Terabytes [260] or 1 billion Gigabytes).

MTS4EA will open the first part of the video file and start playing and analyzing
this immediately if possible: in some cases, MTS4EA must search through a
certain amount of the file before there is sufficient data for display.

In addition, the results from analysis of the input video file are cached in MTS4EA
memory in the Step-back buffer. If the results for the section of video to be
displayed/analyzed are not in the cache then this is indicated on-screen and
MTS4EA will then pause while loading the relevant data in the cache.

PAL/NTSC  Both PAL and NTSC format video can be analyzed with MTS4EA.
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Permitted Audio Types/Format

MPEG-2 Transport Stream

files

MPEG-2 Program Stream

4-22

and PES files

Audio is supported under the following container formats, as described in the
previous section:

®  MPEG-4 Part 3 ADTS files

B MPEG-2 Transport Stream, Program Stream, Packetized Elementary Stream
(PES)

= 3GPP
= MP4

MPEG-2 Transport Streams typically contain video, audio and other data. An
MPEG-2 Transport Stream can contain more than one media stream - in fact
hundreds or more; these streams can be located largely consecutively in the
Transport Stream packets or split up in many areas of the Transport Stream.

Transport Streams with 188 bytes per packet, 196 bytes per packet, 204 bytes per
packet and 208 bytes per packet can be analyzed.

An MPEG-2 Program Stream contains one or more Packetised Elementary
Streams (PES), with a common time base. (The Program Stream is designed for
use in a relatively error-free environment.)

The format of the Program Stream is defined in Part 1 of the MPEG-2 standard
(see Reference [14] in Standards References).

A Program Stream can contain a complete Elementary Stream, or it can contain
only part of an Elementary Stream.

The MTS4EA will open MPEG-2 Program Stream files (typically with a file
extension of .mpg) and display the structure of the Program Stream, such as the
PES packets inside.

In accordance with the MPEG-2 standard (see Reference [14] in Standards
References), the Program Stream file will start with a 32-bit start code:
0x000001BA, for example, 0000 0000 0000 0000 0000 0001 1011 1010
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3GPP files 3GPP files are a subset of MPEG-4 files, with an indicator in each 3GPP file to
denote that it is a 3GPP file.

3GPP files should conform to the standard concerned (see Reference [11] in
Standards References).

By default, the MTS4EA looks for 3GPP files with a .3gp file extension, although
any file name can be used; the MTS4EA will determine that it is a 3GPP file
by looking through the file contents.

The audio streams are extracted from 3GPP files and analyzed directly or
extracted and analyzed later in the same way as for MP4 files. For information on
opening 3GPP files, extracting and saving the audio streams see the How fo Use
the MTS4EA section.

The structure of the 3GPP file can be examined, using the View file structure
option on the Analysis menu. (See page 5-1, How to Use the MTS4EA.)

MP4 files = MP4 files typically contain video, audio and other data. An MP4 file can contain
more than one video stream; these streams can be located consecutively or split up
in many areas of the MP4 file.

The MP4 files that the MTS4EA analyzes should conform to the relevant part of
the MPEG-4 standard (see Reference [10] in Standards References).

By default, the MTS4EA looks for MP4 files with an .mp#4 file extension, although
any file name can be used; the MTS4EA will determine that it is an MP4 file
by looking through the file contents.

The audio streams can be extracted from the MP4 file and analyzed directly, or
extracted and analyzed later. For information on opening MP4 files and extracting
and saving the audio streams see the How fo Use the MTS4EA section.

The structure of an MP4 file can be examined, using the View file structure
option on the Analysis menu. (See page 5-1, How to Use the MTS4EA.)
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Standards References

424

[1] MPEG-4 Part 2 (Visual): standard number ISO/IEC 14496-2:2004; ISO
title: Information technology - Coding of audio-visual objects: Part 2: Visual,
3rd Edition 2004-06-01; plus 14496-2:2004 Technical Corrigendum 1 Published
2004-06-15

[2] H.263: Video Coding for Low Bit Rate Communication. International
Telecommunication Union (ITU) 1998

[3] MPEG-4 Video Verification Model version 18.0: document reference number
ISO/IEC JTC1/SC29/WG11 N3908 dated January 2001

[4] MPEG-4 Part 2 (Visual) ISO/IEC 14496-2 Amendment 2, 2002-02-01:
Streaming video profile (contains Advanced Simple Profile)

[5] MPEG-4 Part 2 (Visual) ISO/IEC 14496-2:2001 Final Draft Amendment 3
FDAM 3:2003(E): New levels and tools for MPEG-4 visual (contains Advanced
Simple Profile Level 3b)

[6] MPEG-4 Part 2 (Visual) ISO/IEC 14496-2 Microsoft reference software:
FDAM1-2.3-001213 version 2 dated July 3rd 2000

[7] MPEG-4 Part 4 (Conformance Testing) ISO/IEC Study of CD 14496-4 N3067
1999-03-18, Visual clause w3067 4(v)

[8] MPEG-4 Part 4 (Conformance Testing) ISO/IEC 14496-4 MPEG-4 Normative
ISO bitstreams dated 05/11/2001, specified in sections 4.5.3.1 and 4.5.7 of
Reference [7]

[9] MPEG-4 Part 4 (Conformance Testing) ISO/IEC 14496-4 MPEG-4 Donated
bitstreams dated 14/07/2000, referred to in section 4.5.8 of Reference [7]

[10] MPEG-4 Part 1 (Systems) ISO/IEC 14496-1: Information technology -
Coding of audio-visual objects: Part 1: Systems, 3rd Edition dated March 2002

[11] 3rd Generation Partnership Project; Technical Specification Group Services
and System Aspects; Transparent end-to-end Packet-switched Streaming Service
(PSS); Protocols and codecs (Release 5); reference 3GPP TS 26.234 V5.5.0
(2003-06)

[12] H.264/AVC: Advanced video coding for generic audiovisual services.
International Telecommunication Union (ITU) March 2010

[13] MPEG-2 Part 2 (Visual): ISO/IEC 13818-2 Second edition 2000-12-15
(2000 E): Information technology - Generic coding of moving pictures and
associated audio information: Video with Amendment 1: Content description
data (2001-12-15, corrected version 2002-08-01) and Technical Corrigendum 1
(published 2002-03-01)
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[14] MPEG-2 Part 1 (Systems): ISO/IEC 13818-1 Third edition 2007-10-15
(2007 E): Information technology - Generic coding of moving pictures and
associated audio information: Systems with Amendment 3 Transport of scalable
video over ITU-T Rec. H222.0/ ISO/IEC 13818-1, corrected version dated
2009-12-01

[15] DVD Standard for Video: DVD-Video Book Part 3: Video Specifications
vl.1

[16] SMPTE "Proposed SMPTE Standard for Television: VC-1 Compressed
Video Bitstream Format and Decoding Process" committee draft 2, revision 1,
reference number SMPTE CD xxxM (otherwise referred to as VC-1)

[17] Advanced Systems Format (ASF) Specification: revision 01.20.02; Microsoft
Corporation, June 2004

[18] MPEG-2 audio: ISO/IEC 13818-3:1998 Information technology — Generic
coding of moving pictures and associated audio information — Part 3: Audio

[19] MPEG-2 AAC: ISO/IEC 13818-7:2004 Information technology — Generic
coding of moving pictures and associated audio information — Part 7: Advanced
Audio Coding (AAC)

[20] MPEG-4 AAC (AAC plus): ISO/IEC 14496-3:2001 Information technology
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How to Use the MTS4EA

This section:

Describes the elements of MTS4EA display window. (See page 5-2, Window
Elements.)

Tells how to start using MTS4EA display. (See page 5-3, Starting to Use
the MTS4EA.)

Describes each of the menu items in detail and how to use them. (See
page 5-13, Main Menus.)

Explains the icon toolbars, below the main menu. (See page 5-253, Icon
Toolbars.)

Explains the context-sensitive toolbars, which appear depending upon the
video standard used and/or the actions being performed. (See page 5-256,
Context-Sensitive Toolbars/Tooltips.)

Explains the information provided on the status bar. (See page 5-245, Status
Bar.)

Lists the shortcut keys, such as Ctrl+A to Pause/Frame Advance one frame.
(See page 5-261, Ctrl Shortcut Keys.)

Explains the use of the Alt key to select menu items. (See page 5-262, Alt
Menu Keys.)

Explains the use of the command line/batch mode. (See page 5-263,
Command Line/Batch Mode.)

MTSA4EA Elementary Stream Analyzer User Manual 5-1



How to Use the MTS4EA

Window Elements

Name of video or other loaded file ~ —

Main menu

3 MTS4EA - MPEG4 Example - Window Car - [Video View: MPEG4 Example - Window Car] E”‘il

ﬁ File Play Overlay Analysis Edit Alert Window Help - | & x
‘E@ﬁﬁ’ S A A W > W[ M o lVOP || 2| @

H = o B 5 @ EE W & e E &

Icon toolbars

Window area in which decoded or
other data displayed (HexView, Trace —
view, VBV view

Status bar —p

5-2

Pause All Disabled: 0

NOTE. The above screenshot was taken with the MTS4EA running under
Windows XP.

In addition to the above toolbars/windows, there are multiple other toolbars that
are visible when particular functions are enabled. Also, there are some toolbars,
tooltips and menu items that are context-sensitive, depending on the video/audio
standard being used and/or the explicit function being performed.
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Starting to Use the MTS4EA

When the MTS4EA starts, the display initially looks as below:

2 MTS4EA

File Play Owverlay Analysis Edit Alert Window Help
Fzd @ <iwdampr o afor S 2@

All Disabled: 0

The gray background in the window indicates that no video or other files are
loaded. The only icons on the toolbar that are currently enabled are the icons:

®  For the Project (New Project [F], Open Project 2 and Save Project ﬁ)
m  QOpen stream =

= Help (]

MTS4EA Elementary Stream Analyzer User Manual 5-3



How to Use the MTS4EA

54

NOTE. Some features on some menus may stay permanently grayed out
(unavailable). There are two possible reasons for this: the function or feature is
never enabled or is not relevant to the standard you are using; or the existing
license you have for MTS4EA does not allow all the features to be used - see
MTS4EA License Manager in chapter 4 for more information.

When menu items are grayed out, leaving the mouse at the location of the grayed
out menu item for a few seconds will display some popup text explaining why the
menu item is disabled and/or how it can be enabled. The following example is on
the Overlay menu, for the Blank video menu selection:

File Play Anzlysis Edit Alert Window Help
BeEl= N o N
BE = T Bl o |7 E M

& Blank video
Open a video file to begin

All Disabled: 0

Blank out the video so that the overlay graphics are clearer
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Opening a File  To open a file, do one of the following:
®  Click on File > Open stream
®  Click the Open file icon =
m  Press Ctrl+O

When a stream is loaded, the first frame is decoded and displayed by the
MTS4EA. While the first frame of the stream is displayed, the stream itself is not
in Play mode, therefore Analysis options can be selected and configured.

In the following screenshot, the example file Beijing Girl is loaded with its first
frame displayed, but as indicated by the Stop icon and the empty frame counter in
the bottom right corner of the screen, the stream is yet to be played. Where there
is audio content, the audio waveform view is also displayed.

D MTS4EA - Video View: MPEG4 File Example - Beijing Weather Girl

File Play Overlay Analysis Edit Alert Window Help
PElE S g mer e oo e 20
e E B AEHD D=

|- [O)%]

+ - DI e [+ 5 @l o o8 e

Left Channel

Ampltude (narmalised sample valug)

0 X 0z 03 04 05 05 07 03 08
Time ()

Right Channel

mpltuds (normalised sample value)

48000 Hz [16Bit

| Al Disabled: 0
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If the loaded stream is initially advanced by one frame, the first frame is again
decoded/played before entering the Pause mode. In this mode, Analysis options
are not available. When stopped, the first frame reappears on the display until
the stream is advanced/played further.

® MTS4EA - Video View: MPEG4 File Example - Beijing Weather Girl
File Play Overlay Analysis Edit Alert Window Help

W R [ e

+ - O] =# 4+ e Qi > Wk

SN 11111111
Left Channel

T
El
T
g
n
=1
£
]
i
bl
b
&
T
£
5
i=
o
b=}
2
=

04 05
Time (5)

Right Channel

liude (normalised semple walue)

]
£
48000 Hz 15 61t

Al

Disabled: 0 0001

As is normal with Windows applications, the window can be dragged around
within the frame of the application, resized, maximized, and minimized.

If another file is opened, then this replaces the file last opened; another window
is not opened.

NOTE. You can open several copies of the MTS4EA to allow direct, side-by-side
comparisons of multiple streams.
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Playing Mode: Restrictions ~ There are two Play modes: these are indicated at the lower left corner of the
status bar:

®  Stop: stream is stopped

m  Play: stream is paused (after Pause/Step forward) or playing at normal speed,
Fast forward, Blind, or Silent fast forward.

Certain actions can be performed only when the open file is in the appropriate
Play mode. A few such examples are:

B The Trace enable and Graph enable options on the Analysis menu are only
available in Stop mode. (See page 5-123, Video Trace Enable Ctrl+T.) and
(See page 5-142, Video Graph Enable Ctri+G.)

B The real-time onscreen image overlays, such as MB types and motion vector
overlay do not update the video window when in Stop mode

(See page 5-84, MacroBlock Types Ctrl+Y.) and (See page 5-88, Motion
Vectors Ctrl+E.)

NOTE. See also Audio/Video Synchronization for further information and details
on playing audio and audio-video synchronization. (See page 5-43.)

MTS4EA Projects ~ When working with the MTS4EA, the projects feature allows all current setups to
be saved at any point and reloaded, for example, to allow work to recommence
at exactly the same point. The project file includes information on the name of
the file being analyzed, the open views and the location of these, plus many other
items. (See page 5-31, New Project.)
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Synchronized
Views/Navigating the
Views

When a video or audio stream is played, MTS4EA has many views of the video,
audio and other data:

m  Alert log

m  Video view

B Audio/video hex, stream edit and navigator views

B Buffer analysis view

m  Fidelity view (for example PSNR analysis)

B Bits per frame view

B Trace views

B Audio waveform, hex, alert, trace and stream edit views
= File structure view

m  Excel graphs

Some of these views are linked. A right-click in one view will open a context
menu with a Goto command that will take you to the corresponding location in
another view (provided the file being played has both video and audio streams in
order to bring up the Audio waveform view).

Example of Goto view menus:

H video Hex
Hex iy Stream edit
iy Stream edit 4 Alertlog
4 alertlog &% video Navigator
& video Navigator # Buffer
# Buffer B trace
|l Bits per frame |l Bits per frame
E Stream Structure b+ Audio waveform

A stream structure

From Trace file From video view

NOTE. When in the video or audio view, to make it easier to see which area
of the window is providing the link to another view, there is always a small
square or rectangle in the view that highlights the MacroBlock or frame for
cross-referencing in the other view.
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Example of moving between views. For example, when in the video view

and using the MacroBlock tooltip, to see the hex/binary data for a specific
MacroBlock, right-click at the MacroBlock location of interest and select Goto
view from the context menu, and then select the HexView. The HexView window
opens (if it is not already opened for this stream) and the first byte of the selected
MacroBlock is highlighted.

Selecting a specific byte in the HexView, and then using the right-click context
menu to select the Video view will take the video window to the MacroBlock
that contains the selected byte, with the MacroBlock highlighted. (See page 5-9,
Highlighting of selected areas in the video view.)

Highlighting of selected areas in the video view. If a data area is selected in a view
other than the video view, and the context menu is used to go to the video view,
the corresponding area of the video view is highlighted, as follows:

m  If the area can be resolved to a single MacroBlock, then a yellow and black
dotted box is displayed around the MacroBlock concerned:

3 MTS4EA - Video View: MPEG4 Example - Window Car
File Play Owerlay Analysis Edit Alert Window Help

= = [C R e o |VOP -|| 4
B ol

V¥ Hex W ASCI  |Auto ~ | Byptes per ine

00101100 01111010 10011110
01011010 10000001 11101000
01101000 11100010 10101000
10000010 10110000
I 11001000
11010000
01011100 10100!-' niii0000
0000001l 10100010
10010110 00110010
10000101 11011001 00101101 B
01010100 10000001 00001011
10101000 01100011 00011110
10110111 10101101 00101110
11101001 00111101 10100100
10100000 10011100 00010011
10111011 10000101 01000000
01000001 10011100 11100101
11000011 11000101 01001000
01010100 10101010 00000000
01010000 00101110 00011100
00111101 01000000 00100010
00001101 00111010 10101000
11110000 01000111 00111010
10000011 01000111 00000100
00010111 10101000 00010000
10000001 01011011 10101010
10000001 10011010 10101101
01000001 01011000 00100101
00011100 10101010 00011010
00001000 10101010 00111011

Address 0x24081 (147585) bit 1

Flay MOTE: one /mare Alerts disabled Error Disabled: 0
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m  [f'the area cannot be resolved to a single MacroBlock, then a yellow and black
dotted rectangle is displayed surrounding the top row of MacroBlocks in the
video frame that contains the first selected area:

S MTS4EA - Video View: MPEG4 Example - Window Car =3

File Play Overlay Analysis Edit Alert

DEE & < aa mpk B o o vop || &

H = H o

Window Help

¥ Ein

ooooooon
30F12 o0olooio
30F15 10000010
30F15 11101101
20F1E 11010010
30F1E 00011100
30F21 01111111
30F24 01111010
30F27 00000001
30F24 11110000
30F2D 01100000
30F30 11111000
30F33 00011010
30F36 11010010
30F39 00000011
30F3C 00100110
10011110

01110001
30F51 11110101
30FE4 00001001
30F57 11000010
30F54 00001101
30FSD 01100010
30F60 00110010
30Fe3 11111000

aNTEc 1AN1n11

1o01o000
oilooioin
ooiolion
oinioo0in
oonioiol
10101000
oinioiin
io0o00010
oolololn
0inoi1iil
ooniionol
oonoliol
11100000
oooioo1n
10011010
00111110
ooloolion
ooiooool

onooo
10110110
10010111
ooniooin
10011000
olioooon
ooioiool
10010001
10100101
00111110

nnnn1111

Selection: 0x30f45,7-0x30f49,5 35 bits

oloololn
ooniooin
ooi1ioool
oliooool
gilooloon
01111010
1inpooool
11101100
oonololl
oiniooil
in0i1o0io00
i0i1o0io000
oonoioil
00110101
ooniiion
00111110

01110000)
00000000
11010111
11001110
01111010
00010100
11100010
10101001
11110000
01000011
00011111

ERLGEEE]

NOTE: onefmore Alerts disabled Errar Disabled: 0

B If the selected area is in a frame or file header, not within a specific
MacroBlock, then a yellow and black dotted rectangle is displayed
surrounding the top row of MacroBlocks in the video frame that immediately
follows the frame or file header (see the preceding illustration: the data
selected in the HexView window is in the VOP header, so the highlight
rectangle is displayed across the top row of MacroBlocks of the corresponding

VOP).

Highlighting of selected areas in the audio view. Highlighting selected areas in the
audio waveform view works in a similar manner to highlighting areas in the video
view. (See page 5-9, Highlighting of selected areas in the video view.)

NOTE. An audio frame consists of a fixed number (per channel) of audio samples
representing a fixed time length of decoded audio. Typically each iteration
through the decode loop will output one audio frame of decoded audio.
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Synchronization of views/Synchronize views icon. #* When the Synchronize

views icon 4 is pushed in, then all open windows automatically follow the
selection that you made.

For example, if the Video Navigator and Hex views are both open at the same
time as the Audio waveform view, and the Synchronize views icon is pushed in,
and video is then played, all views display the same relative points in the stream
at the same time.

NOTE. This can cause a delay when playing video for some views (such as the
Trace views) or when the memory buffers used by the MTS4EA do not contain all
the required data and therefore time is taken to decode and interpret the video

and refill the buffers.

Opening Multiple Windows  Within the MTS4EA it is possible to open many windows at once. These can be:

B A video/audio window with another window, such as a HexView window
with a video window (as shown in the following figure):

3 MTS4EA - Hex: MPEG4 Example - Window Car

File Play Owerlay Analysis Edit Alert Window Help

PEEH E<ldadampprplmMo oo o
B =

=

- F:00105

¥ Hex ¥ ASCI IAu[U ~ | Bytes per Iine| F‘revl Goto”U Absolute address

01000001 01001111 00000111 10110110 10001011 41
10000100 10101111 00000011 00101000 00101111
00010001 01001110 10101011 10111111 01010110
01011100 01100000 00001010 01100000 01011101
00001100 00000011 10101011 01111001 10101101
10001001 00111111 00000100 00010001 00100100
01001011 11111010 10011111 10010111 11111001
00110100 00010001 10100100 01000100 01111001
01011001 01111000 11111000 10111100 10111101
10100001 11111001 01110010 10001000 00100010
3 01111010 11100011 10000100 10110101 01010010
11001110 00101010 01010111 01111110 00000101
10000111 11100010 01000100 01010111 01000001
01010110 11100001 11111101 00011111 10101011
10101101 11111000 10111000 00011001 00000000
11110000 01100000 00001111 00000001 00OOO00O1
10011101 11111010 10111010 11010001 10100000
01000001 00000100 00111111 00010010 10000001
01001100 00010010 01001101 00010110 00110101

Address: 0x32283 (205443) bit 4

Error Disabled: 0

Ready MOTE: one /mare Alerts disabled

B QOther combinations, such as the video/audio and HexView with the Trace file
view and file structure view.
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To open windows other than for video files (or files that contain video, such as
MP4 or 3GPP files, or MPEG-2 Program/Transport Streams):

For Trace views, do one of the following:

- Select File > Open other (or click the icon i) to open a Trace file
previously stored or associated with another video stream

= Select Analysis > View trace (or Ctrl+V) to open the current trace file, as
named in the Analysis menu - Trace tab

To view the statistical graphs (in Excel), click on Analysis > View graphs

For HexView, click on Analysis > View stream hex (or click the icon
or press Ctrl+H)

For the stream structure view, click on Analysis > View file structure (or
click the icon & or press Ctrl+R)

For the buffer analysis view, click on Analysis > View buffer analysis (or

click the icon %)
For the fidelity analysis, click on Analysis > View fidelity analysis (or click
the icon ™ )

For the Alert Log, click on Alert > View alert log (or click the icon *)

For the Audio waveform view, click on the icon ** . (If there is audio content,
the toolbar and the view will be displayed automatically when the video
view is opened.)

NOTE. The Audio waveform view is available only when an audio stream or

file/project containing an audio stream or streams is open.
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The submenu options available under each main menu selection (for example,
File, Play, Overlay) are described in detail in their respective sections. A summary
of each main menu item is given here.

Several of the common functions can be accessed through:

B The icon toolbars. (See page 5-253, Icon Toolbars.)

m  Ctrl keys. (See page 5-261, Ctrl Shortcut Keys.)

NOTE. You can open more than one copy of MTS4EA to allow direct, side-by-side
comparisons of multiple video streams.

Functional Summary for  pMenu name

Principal functions/suboptions

each Main Menu ;¢

Opening and saving files and projects, recent file list, example files, exit

Play

Play video and audio, stop, pause, fast forward, set decoder options

Overlay

Hide/show video/audio data and tooltips

Analysis

Set Trace and Graph options; view Trace, Graph files, Hex view, file
structures, buffer analysis, fidelity analysis

Edit

Edit elementary video/audio stream, edit bitstream selection, save
edited stream

Alert

Enable/disable/configure overall alert levels and individual alerts

Window

Arrange windows and toolbars, view settings, synchronize views,
window list

Help

Help topics, PDF help and tutorials, license manager, version info
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File Menu

The following paragraphs describe the options available in the File menu.

[ MTS4EA - Video View: MPEG4 Example -
=W Play Overlay Analysis Edit Alert Window

[ Open stream... ctrl+o0 K
Close stream

B Mew project
B; Open project...
ﬁ Save project...

Save project as...

Open other...
Preferences...

Example files 4

Export AfV delay streams...

1C:\Temp'delete. vpp

2 bbrclaug?7 generated timestamps. MPG

3 C:\Streams'\ 1080-1-30multi. yuv

4 bbc1aug27 generated timestamps. MPG[Raw]
5 5:\Projects,..Ym3_60sec.mpg

& 5:\Projects),.. \aac\spmg.aac

Exit
W

Open Stream... Ctrl+O

B With this option, you can browse the file system to find a file to analyze.
This file can be:

A file containing only audio, for example, an MPG file

® A compressed video file that contains video data only, for example, an
MPEG-4 video Elementary Stream. (See page 4-1, Compression Standards
and File Types.)

B A container file that includes audio and transport information as well as
video, for example MP4, 3GPP and MPEG-2. (See page 4-1, Compression
Standards and File Types.)

B An uncompressed video file. (See page 5-25, Opening an Uncompressed
Video File (any file extension).)
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Autodetect File Type =~ When Autodetect is selected in the Open as type drop-down box, the file contents
are automatically selected by the MTS4EA.

In this case, the Files of type drop-down is simply used to narrow the list of file
extensions searched for:

Open stream @
Look in: |_) Streams j rjf Ed-
(ChsEs

@ clapperboard_704x4580, 264

Files of type: ‘\JTdED elementary streams [v%.ES-d.mdv.mQ\.j Cancel

Video elementary streams (v3e. 264.mdv m2v 26
Open astype: |Audio elementary streams (adts. mpg. mp1, mp2.

Media files (mp4,3gp mpg,vob asf wmv rov)

{All files (%)

The default file extensions that the MTS4EA looks for are:
B For video-only files: .v9e, .264, .m4v, .m2v, .263, .261, .cmp, .bits
®  For audio-only files: .adts, .mpg, .mpl, mp2, aac, ac3

®  For container or media files including video: .mp4, .3gp, .mpg, .vob, .asf,
.wmv, .rcv

With Autodetect selected, whichever of the file types/extensions is selected, the
MTS4EA will automatically override the selection and determine the standard
that the file is compressed to.

NOTE. The exceptions to this autodetection are VOB files, where MTS4EA will

take different actions due to the VOB extension. (See page 5-14, Open Stream...
Ctrl+0.)

The selected file extension is remembered by the MTS4EA for the next time a
file is opened.
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Force to Open as a Specific

File Type

Sometimes, particularly if there are errors in a file, the autodetect function of the
MTS4EA does not correctly identify the type of data contained in the file.

In this case, the file type can be forced by selecting a file type from the drop-down
Open as type list. In this case, the file extension is ignored.

Open stream

Look i [ 9 Sveams -l ef B

=)sEs

@ clapperboard_704x 430, 264

File name: |
Files of type: |\f‘|deo elementary streams |'v5e.254.m4v.m2\-j ﬁ

Open astype: |[TCREEe j
Video: YUV 3
Video: RGB

Video: Greyscale

Video: H.261

Video: H.263

Video: H.264/AVC

Video: MPEG-2 part 2

Video: MPEG-4 part 2

Video: VC-1 Advanced Profile

Pudio: MPEG-4 part 3 AAC (ADTS)

Audio: MPEG-2 part 3

Audio: Dolby Digtal AC-3

Container: ASF

Container: MP4

Container: 3GPP

Container: Quick Time

Container: MPEG-2 part 1 TS

Container: MPEG-2 part 1 PS5

Container. MPEG-2 part 1 PES

Container: Dolby Digital AC-3 little-endian stre N
Container: Audio [FF v

NOTE. To open an uncompressed video file, select the appropriate item from the
list and the MTS4EA will open the file in the appropriate format, regardless of the
file extension or the data found in the file.
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Opening a Video/Audio  When a raw video/audio elementary stream file is opened, initial checks are done
Elementary Stream  on the file for validity and to determine the compression standard.

When the file has been read in correctly, the appearance of the Play icon on the
toolbar changes from grayed out ™ to blue ™, to indicate that the file is ready
to play.

If MTS4EA recognizes that the open file includes an audio stream, the toolbar
is displayed.

®  # QOpens the Audio waveform view. (See page 5-112, Show Audio
Waveform.)

u ¥ Turns the sound off/on: the stream continues to play and decode even
when sound is disabled. (See page 5-60, Mute Audio.)

If the file contains only audio data, the video toolbar will not be displayed. The
Synchronize audio icon is also unavailable, as there is no video with which to
synchronize. (See page 5-43, Audio/Video Synchronization.)

The title of the elementary stream is displayed in the title bar of the video and
audio window.
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Opening a Container File  Track type Track/stream Size of Scrambled  Decoder type
(video, audio, ID number track/stream (encrypted) (see below)
other - note
the icon)

M Elementary stream sewct

Select an elementary stream to decod

= C1\BBC1AUG27.mpg Select | Type D | Description Bytes | Scrambled | Decoder
Ed- Program 4351 & videoks OxeD  ISOfIEC 13818-2/11172:2... 174843+ Mo MPEG-2 part 2
# Program 4415
Program 4479
# Program 4543
# Program 4231
=1 Program 4167
1SO/IEC 11172 Au
ITU-T Rec. H.222.0

A

< 2|< | >

I™ Hide unknovin streams Video: |Plngvam 4167 stream: 04258-> stream: Oxel. M

v Hide empty greams

I~ Hide tree Audio: |Plogram 4167-> stream: 0%253-> stream: Oxc0 ﬂj

Stream search
Search J
| oK Cancel j

Tree structure Streams selected for Streams selected for
showing the various analysis — enter check analysis — enter check
programs in the file mark in Select column mark in Select column

(click the + and - to
open and close the
items)

8 [ lementary siream select

Check box below to
hide tree structure

[E[E

When a container file is loaded, the MTS4EA automatically opens the Elementary
stream select window (as shown above), in which are listed all streams, audio and
video. The streams contained can be browsed, individually selected for analysis,
with your choice of decoder, and either immediately played and analyzed within
the MTS4EA or extracted and saved to a file before going on to play/analyze them.
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Select. To select the stream, audio or video, for analysis, enter a check mark in
this column beside the desired stream. Its description appears in the Video or
Audio fields under the browsing area (as shown in the following screenshot).
Only one video and one audio stream can be selected; if a stream is selected and a
check mark is subsequently entered beside another stream of the same type, the
description will change to show the updated selection.

Videor iF'u:-gram A1E7- strearm 058> sheam Oxel Gota|
asnnunk
Ao IF‘lu:-gfam A7 stroarn 06259 draamOucl Emi

Clicking on Goto will move the view in the browser window to the location in the
tree structure containing that stream, where it can be deselected or the Decoder
can be chosen from the drop-down menu (see below).

Type. This is the media stream type as identified by the container signaling
information. If insufficient signaling information is present, this may show a
general type such as Video ES (Elementary Stream), Audio ES or, where the
type is unknown, no text at all.

ID. This is the media-stream identifier as dictated by the container signaling
information, using appropriate notation for the container standard.

Description. This is a description of the media stream as dictated by the container
signaling information, incorporating text from the relevant standard.

Bytes. This is the number of bytes that will be extracted for the stream. If the
value is suffixed by a + sign, the total stream size is not known; without the +

sign, this value is the final total.

Scrambled. This column shows Yes if the stream is scrambled or encrypted in
some way. Scrambled streams cannot be decoded.
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Decoder. Once a stream is selected, the decoder must be chosen. The Decoder
column shows the decoder(s) found for the selected stream. There can be multiple
streams containing video or audio, each with different decoders. If the Decoder
column is empty, then the MTS4EA has been unable to match one of its decoders
with the data it found.
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Clicking on the drop-down arrow shows a list of all the available decoders, with
the decoder that has been autodetected shown by a green circle:
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Selecting a different decoder forces the MTS4EA to use that decoder for this
track/Elementary Stream.
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Hide unknown streams. When selected, Hide unknown streams means that the
streams are not shown for which the MTS4EA has been unable to match one of
its decoders.

When Hide unknown streams is enabled, the empty streams are also hidden,
because they will not contain valid data for which the MTS4EA can select a
decoder.

Hide empty streams. By default, this is enabled. When enabled, this hides streams
that appear to be 0 bytes in size (note that these can still be searched to see if they
are in fact larger - see below, under Search).

Bl Elementary stream select EJ
Select elementary streams to decode from MPEG-2 part 1 T5 file
Select |Ty'pe | stream_id ‘ Description | Bytes | Scrambled ] Decoder | ~
fi23) Audio ES Owde MPEG-1, MPEG-2, AAC or ... 0+ Mo
(t+0) Audio ES Oxdd MPEG-1, MPEG-2, AAC T ... 0+ Mo
(ts) Audio ES Oxde MPEG-1, MPEG-2, AAC or ... 0+ Mo
(%) Audio ES Owdf MPEG-1, MPEG-2, AAC or ... 0+ Mo
& videoES Oxed MPEG-1, MPEG-2, MPEG-4... 2182515+ Mo MPEG-2 part 2
& videoEs Oxel MPEG-1, MPEG-2, MPEG4,., 0+ Mo
& video ES el MPEG-1, MPEG-2, MPEG4.... 0+ Mo
& videoEs Oxe3 MPEG-1, MPEG-2, MPEG4,., 0+ Mo
& video ES Oxned MPEG-1, MPEG-2, MPEG4.... 0+ Mo
& video ES Oxe5 MPEG-1, MPEG-2, MPEG-4.., 0+ No
& video ES Oxed MPEG-1, MPEG-2, MPEG4.... 0+ Mo
& videoES Oxe7 MPEG-1, MPEG-2, MPEG-4... 0+ Mo v
[ Hide unknown streams Video: |F‘rogram H1E7-> stream:B00 [06258]-> strean:Oxel Gota
[~ Hide empty streams
W Hide tree fudio:  |[No selection)
Extended stream search
Search
‘ oK Cancel
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Search (Extended stream search). For some standards, the total size of the stream
is indicated in the container file - for example, MPEG-4. In this case, the size of
the elementary stream is shown.

For some container formats, the size of the elementary streams is not indicated
in the container file, and the only way to know the total size is by searching the
entire file. (An example of this is MPEG-2 VOBs.)

For these types of files, the MTS4EA reads the first part of the file only, until an
MTSA4EA decoder can be matched with the data found.

In this case, the MTS4EA will display the size in the Bytes column with a + sign
to the right of the size, as shown in the following figure:

10 | Description | Bytes | Scra
Oxe0  ISOJIEC 13818-2/11172-2... 199121+ No

The + sign indicates that the whole file has not been searched and that there may
be additional data.

NOTE. This stream selection also means that other views, such as the HexView,
may not show the data from the whole file (in which case, a warning is shown).
(See page 5-167, View Video Stream Hex Ctrl+H.)

In order to find the total size of the whole file, and to search other streams, use
the Search button. All streams, including the highlighted, or selected, stream,
are then searched.

When the search is complete, the display will be similar to the following figure:
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During the search, the blue progress bar fills, until the search is complete.

During the search process, the MTS4EA will search through all the linked files,
and therefore may find other streams. It will be able to determine the total size
of the streams found. The result is that the additional streams (and their sizes)
will be shown in the stream window.

Extract. This allows the highlighted track, audio or video, to be saved as a
separate elementary stream (in the case below, .m4v is offered as the file type, as
the container file was MP4):

. Save stream file as @@

The video track ID from the :
Savein: | 9 Tem - i B~

MP4/3GPP file is appended éve S e Bl
5] autumn.mdsy

to the name of the {5 balloon. mév
MP4/3CPP file name =) Foatbal.mav

A file extension is added
automatically, depending

. File name: _Save
on the video type (see -
below) Save as type: |Elementary stieam [*.mdv) ~| Cancel

NOTE. If you decide to play and analyze the selected stream immediately, and
then decide to save it later, this can be done by clicking the Save as option on the
File menu. (See page 5-30, Save Video Stream As....)

The correct type is automatically added as a file extension, depending upon the
data in the file:

B H.264/AVC video format files are given the extension: .264
B H.264/SVC video format files are given the extension: .264 or .svc
B VC-1 Advanced Profile video files are given the extension: .v9e

B MPEG-4 video format files are given the extension: .m4v (except for MPEG-4
Short Header, with extension .263)

B MPEG-2 video format files are given the extension: .m2v

= H.263, and MPEG-4 Short Header video format files are given the extension:
263

NOTE. The suggested file name and extension do not have to be accepted - any
file name and extension can be entered.

MTS4EA Elementary Stream Analyzer User Manual 5-23



File Menu

5-24

OK. OK opens the selected stream using the decoder shown; if the OK button is
grayed out, then the selected stream cannot be opened.

A window is opened with the title of the container file with the track/stream
number.

2 MTS4EA - Video Yiew: MPEG4 File Example - Beijing Weather Girl
File Play Overlay Analysis Edit Alert Window Help
BN 2 R R T = e (KT =l 33
e EEALED B K

@ Video View: MPEG4 File Example - Beijing Weather Girl

T T T
o7 o0& 04

1483000 Hz |15 Bit

Pause All Disabled:0

Because the MTS4EA has recognized that the open file contains both audio and
video streams, the video and the audio views are opened. The audio toolbar is also
displayed and the synchronize is enabled. (See page 5-60, Synchronize Audio.)

NOTE. If you decide to play and analyze the selected stream immediately, and
then decide to save it later, this can be done by clicking the Save as option on the
File menu. (See page 5-30, Save Video Stream As....)

To examine the structure of the file, click the View file structure option on the
Analysis menu. (See page 5-173, View Video Stream Structure Ctrl+R.)
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Opening a VOB/series of  If there are two or more VOBs with sequential numbers from the first VOB
VOBs (.vob file extension) selected, then MTS4EA will display a popup box:

NOTE. This only applies to files with a VOB extension (the MTS4EA treats these
files differently when compared to files with other file extensions).

MTS4EA Compressed Video E5 Analyzer i}EI
.? %
- J_/

The input file appears to be part of a series of WOE files:

i\ TempiyTS_03_0.YOB
i\ Tempi¥TS_03_1.YOB

Do wiou wank elermentary stream extrackion to span these 2 Files?

Yes Mo

Clicking Yes means that the MTS4EA will extract the video Elementary Stream
from all the VOBs indicated; clicking No means that the MTS4EA will only select
the Elementary Stream from the VOB selected in the File open dialog box.

Once this is done, the MTS4EA then uses the standard stream selection dialog
box as used for all container files. (See page 5-18, Opening a Container File.)

Opening an Uncompressed ~ Uncompressed video files can be opened by selecting YUV, RGB or grayscale in
Video File (any file  the Open as type list.

extension) 1, each case the MTS4EA ignores the extension and does not look for a

compressed video standard within the data - it assumes that the data is in one of
the following formats.

The YUV data is either:
B § bits per sample, 4:2:0

m  More than 8 bits per sample, and/or 4:2:2 or 4:4:4 (as used by H.264/AVC
High 10, High 4:2:2 and High 4:4:4 profiles and MPEG-2 4:2:2 profile)

YUV format of 8 bits per sample 4:2:0. (See also YUV format of 8 bits per sample
4:2:0., page 6-168.) The YUV file output is raw YUV with no headers of any
kind. This is the same format used by the Microsoft MPEG-4 Part 2 reference
encoder Reference and used commonly by other programs: (See page 4-1,
Compression Standards and File Types.)

B No headers of any kind (no file or frame headers)
®  One byte per sample

B Row raster order (top picture row first)
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m  Planar YUV 4:2:0 subsampled (4 bytes of Y data for each byte of U data and
each byte of Y data)

B Y plane values are 0 - 255 unsigned

m U and V plane values are unsigned with a DC offset of 128

Other uncompressed formats. The general uncompressed video file format is as
follows:

®  No headers of any kind (no file or frame headers)
m  Concatenated planar image data

®  Row raster order (top picture row first)

B Unsigned samples

For 8-bit sample depth:

®  One byte per sample

For 9-16 bit sample depth:

= Two bytes per sample

B Both little- and big-endian byte orders supported
®  For YUV format:

B Concatenated Y, U and V planes

® U and V planes subsampled as required

B Y plane samples are unsigned

® U and V plane samples are unsigned with a DC offset of 2-1, where # is the
chroma sample bit depth

For RGB format:

B Concatenated R, G and B planes
For grayscale format:

B Luma plane only

When opening an uncompressed video file, by default MTS4EA shows the
uncompressed video decoder options, to enter the required parameters.
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Setting the uncompressed video frame size. Within an uncompressed video file,
there is no place to indicate the frame size, frame rate, and so forth. So when
the uncompressed video file is opened, the MTS4EA will display the following
screen (this is a tab of the Decoder options, which can also be accessed from the

Play menu):

Video decoder options [gl

General | H263 | MPEG2 | MPEG4 | H264/AVC  Uncompressed |

Pressts: |Custom j
widh: [ B pixck
Height: 0 pixels
Chroma format: ’m Advanced...
Encoding: ’m
Header skip: ’7[) bytes
Frame skip: ’75 frames

[™ Skip frames before each input frame
[ Interlaced

Frame rate: 25 frames per second

Presets (Width and Height). If there are numbers in the filename that could

indicate the frame size, then the MTS4EA will attempt to read these and offer
these in the Width and Height fields shown in the previous figure. The correct

values can be entered or selected using the drop-down list:

Video decoder options

General | H.263 | MPEG-2 | MPEG4 | H.264/AVC  Uncompressed

Presets: |Custom

 [VGA (E40x 480)

Width: | 525 451F (704 x 430)

525 5D (720 430)

Height: |4CIF (704 576)

625 5D (720 576)

Chroma format: | g2, (200 600)

| XGA (1024 768)

Encoding: | 7500 WD (1280 x 720

} -WGA {1280 960)

Headsr skip: [5xGa, (1280 1024)

525 16SIF {1409 960)

Frame skip: | 163IF (1408 x 1152)

4SVGA [1600x 1200)

1080 HD (1920 x 1088)

2K 1K (2048 x 1024) —

4XGA (2048 x 1536)

16VGA (2560 1520)

36161536 (2.35:1) (3616 x 1538) v

|>|L

Frame rate:

MTS4EA Elementary Stream Analyzer User Manual

5-27



File Menu

5-28

Chroma format. This control specifies the color model and format for the
uncompressed video data. The combo provides several common combinations,
including 8-bit YUV 4:2:0, 8-bit YUV 4:2:2, 8-bit YUV 4:4:4, 8-bit RGB and
8-bit grayscale. Select an entry from the list to use one of these common formats.
Other formats can be specified by choosing the Custom entry in the list - this will
open the Image format dialog.

Advanced button. Click this button to specify a custom chroma format - this will
open the Image Format dialog box. (See page 5-29, Image format dialog box.)

Encoding. This control specifies the encoding of image samples in the file format.
The following options are available:

B One byte - this specifies that image samples are stored in one byte per sample.
This format is appropriate if all image planes are 8-bits deep

®  Two byte MSB first - this specifies that image samples are stored in a pair of
bytes for each sample. The most significant byte occurs first in each pair
(big-endian). This format is appropriate if one or more image planes are
deeper than 8-bits

B Two byte LSB first - this specifies that image samples are stored in a pair of
bytes for each sample. The least significant byte occurs first in each pair
(little-endian). This format is appropriate if one or more image planes are
deeper than 8-bits

Header skip. The number of bytes at the start of the file before the first frame; the
MTS4EA will skip past these bytes (ignoring them).

Frame skip and Skip frames before each input frame. Frame skip is the number of
frames (not bytes) to skip between each frame that is viewed in the video window.

By default, these frames are skipped after each viewed frame; by selecting the
Skip frames box before each input frame, the number of frames is skipped before
each viewed frame.

Interlaced. The uncompressed video file has interlaced data in the format of
complete frames, with both fields within one frame, top-field first, each field
on alternate lines.

Enabling this check box switches on the Interlace toolbar in the MTS4EA, which
allows the two fields to be viewed independently, either one above the other
(top field above bottom field) or either field with the field lines repeated to full
frame height.
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Frame rate. The rate at which to display the uncompressed frames, in frames per
second.

NOTE. The number entered in the Frame rate field can be an integer (for example,
30), or a fraction (for example, 30000/1001) or a decimal number (for example,
29.97).

Image format dialog box. The Advanced button opens the following window:

Image format

Colour model: 'YLV E

- Luma plane

Sample depth: {8 | iz
. Chrarma plates

Sample depth: |8 vi bits
Width divisor: |2 - |
Height divisor: |2 -

| 0K | Cancel ]

This dialog box allows you to specify a custom image format by choosing a color
model, sample depths and sub-sampling ratios.

Color model. Use this control to choose the class of color model for the image
format. Options are YUV, RGB, and grayscale.

Sample depth. The sample depth controls are used to specify the number of bits
per sample for each image plane. For RGB and grayscale, only one sample depth
is specified. For YUYV, the luma and chroma depths can be specified separately.

Width divisor. This control specifies the horizontal sub-sampling factor for YUV
chroma planes. This option is only available for YUV color models. The value is
the factor by which the image width is divided to find the chroma plane width.

Height divisor. This control specifies the vertical sub-sampling factor for YUV
chroma planes. This option is only available for YUV color models. The value is
the factor by which the image height is divided to find the chroma plane height.
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Close Stream

This allows you to close the current stream but keeps the MTS4EA window open.

Save Video Stream As...

5-30

This allows the active file to be saved to a particular file name.

This is typically used to save a video elementary stream, when this has been
extracted from an MP4, 3GPP, MPG (MPEG-2), ASF or other file type, but was
not saved at the time it was extracted. (See page 5-14, Open Stream... Ctrl+0.)

(2 IGPP File Example - Mabila Hands

Gl slernendany theamt bo decods
Selet | T [ 1] Soramblad | Decodesr
db MPEGApwtT 001 Weud strean
Save siream file as
Srve i [ Tern =~ B 6@
3 A bego L b et ot
£ sl 2mpd S mbisofs vl |
I oerify_demao e dmamic e
D carify_parel Lo Vererw mxamele saquences  |B ] dees.
CiDefect st \Flakform Tests 8] etes
1) dine o Bevised Wprowe Fifs
L ¥
¢ Fiorare:  [EFEEREGAEST [sem ]
1™ Hide urkroen seed Sove s lype: | MFEGA part 27 ko) =] Canesl
L st _Coed |

In this example, the video elementary stream from E-City.mp4 video track 1 is
being saved to an .m4v file: the -001 (for track 1) and .m4v are automatically
added by MTS4EA (because MTS4EA knows this is a 3GPP file), although any
file name and extension can be entered.

The video can also be saved as an uncompressed video file, in a specific format.
(See page 5-25, Opening an Uncompressed Video File (any file extension).)

NOTE. The Save stream as feature will only save uncompressed video if the
input format was also uncompressed. For compressed input, use the Decoded

file output feature.
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Project Files

Project Default File

Open Project...

Save Project...

Save Project As...

File Menu

[F1 Some of the information saved in a project file includes the following:
®  File name being analyzed (and track number, if relevant)

B List of open views and the screen location of these views

®  Location of the tooltips and toolbars

m  Errors that have been disabled

= Analysis options

The project file has a file extension of .vpp. Double-clicking on a VPP file in
Windows explorer will open the MTS4EA with the project file concerned.

The project file is actually a human-readable file in XML format. It is strongly
recommended that it be not manually edited, because doing so may prevent the
MTS4EA from opening a project file correctly.

MTS4EA has a default project file called default.vpp. This is used as the template
when New project is selected - all the settings in default.vpp are copied into a
new project.

E2° This allows you to open a previously saved project file.

(See page 5-31, New Project.)

& This saves the current project to the current project file name.

(See page 5-31, New Project.)

This allows you to save the current project to a new file name.

(See page 5-31, New Project.)
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Close Project
This closes the current project file.

(See page 5-31, New Project.)

Open Other...
This allows you to browse the file system to find and open other file types, such as:
B The MTS4EA trace files, with the file extension .vpt or .rtf

E  Any other file, to open in the HexView

Open other MTS4EA file types

Look in: | 3 Temp =+ B f B
[jtestsat &) out,vpt

el _wip & ] bk wpt
Cpvprove_temp_buld [E ] best vt

] aac trace2. vpt [E)w11140 O Space_MP4_SP
B 3ac_trace.vpt [E]v11140_B_D_Space_MP4_sP
E{avc-traﬂe.vpt

< e ¥

Fia name; I Dpen i
Fies of bype: | Trace files (" vpt;"if) -l Cancel i

4 i

Opers a5 hex [0

NOTE. Opening of .rtf trace files is included for backward compatibility with older
trace files generated by earlier versions of MTS4EA. From version 2.0 onwards,
all trace files generated by the MTS4EA will be .vpt files. Currently, .vpt files
contain only ASCII text, future versions are expected to contain additional data.

Preferences

The Preferences dialog box allows you to select the audio playback device. Your
selection will depend on the your PC setup.
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Below this option are various example files that can be played/analyzed in the

MTS4EA:

Example files

H.264/ANC Byte Streams
H.264/SYC Byte Streams
WiZ-1 Advanced stream
MPEG-4 Elementary Streams
H.263 streams

H.261 stream

MP4 files

3PP file

MPEG-2 Program sktreams
MPEG-2 Transpoart streams
ASF files

ADTS skreams

Al Delay stream

* v v v v v w

1641001

These are provided to give examples of various compressed files to experiment
with and to compare with your own compressed files. Some of these are without
error; others have known errors and generate appropriate Warning/Error messages
(both as popup alerts and in the Trace files).

H.264/AVC Byte Streams  These are H.264/AVC compressed video Byte Streams. Six example files are
provided: (See page 4-1, Compression Standards and File Types.)

Name H.264 Profile/Level Warnings/Errors

Neon Night Baseline/2 - none -

Canary Extended/3 Use of an invalid (uninitialized)

Wharf Picture Parameter Set
Incorrect
Direct_8x8_inference_flag

Bus Junction Baseline/3 Fails HRD conformance error
(timing violation)

Grenadier Guards Main/3 HRD buffer overflow in many

frames (starting from frame 8)
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Name H.264 Profile/Level Warnings/Errors

Stripey Shirts High 10 Maximum number of motion
vectors per two consecutive
MacroBlocks exceeded

Times Square High 4:4:4 Maximum number of motion
vectors per two consecutive
MacroBlocks exceeded

NOTE. A YUV reference file is provided for the first ten frames of the Grenadier
Guards bitstream; this YUV reference file can be used for fidelity analysis and
visual difference display.

The filename is automatically filled in for the YUV reference file, but the frame
rate must be set to 25.

H.264/SVC Byte Stream  This is a H.264/SVC Scalable Baseline Profile Elementary stream. The stream
supports the following:

®  Spatial scalability (two layers)
m  Coarse Grained SNR Scalability (two layers)
®  Temporal Scalability (three layers)

One example file is provided: (See page 4-1, Compression Standards and File

Types.)
Name SVC Profile/Level Warnings/Errors
Soccer Scalable Baseline Profile/Level 3 - none -

VC-1 Advanced Profile = This is a VC-1 format Advanced Profile compressed video Elementary Stream.
Elementary Stream  (See page 4-1, Compression Standards and File Types.) Advanced Profile of
VC-1 is the only profile that can be a standalone Elementary Stream; the Simple
and Main Profiles can only exist in an ASF file or in an .rcv file. One example file
is provided:

Name VC-1 Profile Warnings/Errors
Central Park Advanced Invalid value (reserved) and
invalid VLC
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These are MPEG-4 compressed video Elementary Streams. Six example files are
provided: (See page 4-1, Compression Standards and File Types.)

Name MPEG-4 Profile Warnings/Errors

Woman Drinking Main - hone -

Train in Station Main - none -

Space Simple modulo time base

Method 1 quant used

Man Walking Advanced Simple/Level 0 (with VBV overflow
B-VOPs, Method 1 quant)

Synthetic Advanced Simple/Level 2 (with VCV overflow
B-VOPs, Method 1 quant,
Quarter Sample)

Window Car Advanced Simple/Level 2 (with stuffing bits
B-VOPs, Method 1 quant, GMC ¢V overflow

with 3 warping points, affine
model)

NOTE. A YUV reference file is provided for the whole Man Walking bitstream; this
YUV reference file can be used for fidelity analysis and visual difference display.

The filename is automatically filled in for the YUV reference file, but the frame
rate must be set to 30.

These are H.263 compressed video files. Three example files are provided: (See

page 4-1, Compression Standards and File Types.)

Name

Standard/Annex

Warnings/Errors

Rally (250K)

H.263 baseline

= PSUPP is sent when file is
H.263 baseline (non-critical
warning but PSUPP field
values only used in Annex L)

= invalid variable length code
for MCBPC in the last
frame (also causes Out
of sync error and other
consequential errors)

Rally (2M)

H.263+ Annex T

PSUPP is sent but Annex L not
used (non-critical warning but
PSUPP field values only used in
Annex L)

Person Track

H.263+ Annexes D, F, I, J, S, T

- none -
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MP4 Files

3GPP File

These are MPEG-4 .mp4 container files, containing compressed video and other
data. Six example files are provided: (See page 4-1, Compression Standards

and File Types.)

Name

Standard/Annex

Warnings/Errors

Packet Woman

MPEG-4 Simple Profile/Level 1

Level is set at 1; max. frame size
in this Level is 176x144 pixels,
but the video is 352x288. VCV
overflow and VBV underflow

Piccadilly Circus

MPEG-4 Simple Profile/Level 2

VCV overflow and VBV

underflow
Beijing MPEG-4 Simple Profile/Level 5 VBV overflow
(video); AAC LC (audio)
Las Vegas H.264/AVC Baseline HRD information missing: no
Profile/Level 1.2 pic_timing SEI message
Live Band MPEG-4 Simple Profile/Level 1 Error in section data causes the

(video); AAC HE (audio)

calculated number of scalefactor
bands to exceed the maximum
allowed value

Stage Interview

MPEG-4 Simple Profile/Level 1
(video); AAC Main (audio)

None

This is a 3GPP .3gp container file, containing compressed video and other data.
One example file is provided: (See page 4-1, Compression Standards and File

Types.)
Name Standard Warnings/Errors
Mobile Hands MPEG-4 Simple Profile/Level 1 Reserved value for

Profile and level indication
(setto 0)
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Three MPEG-2 .mpg Program Streams are provided, containing compressed video
and other data (as described in Compression Standards and File Types section).
(See page 4-1.) These examples contain audio streams, but they are all silent.

Name Standard Warnings/Errors
Bus Junction MPEG-2 Main Profile/Main - none -
Level
Person Track MPEG-2 Main Profile/Main Bad slice order
Level Invalid VLC for dct_differential
Grenadier Guards MPEG-2 Main Profile/Main Numerator and denominator
Level of frame_rate_extension

are both set to 1 but, when
equal, they must be set to
0: this also generates the
errors of invalid values for
frame_rate_extension_d and
frame_rate_extension_n

NOTE. A YUV reference file is provided for the first ten frames of the Grenadier
Guards bitstream, this YUV reference file can be used for fidelity analysis and
visual difference display.

Two MPEG-2 .m2t Program Streams are provided, containing compressed video
and other data. Four example files are provided: (See page 4-1, Compression
Standards and File Types.)

Name Standard Warnings/Errors
Golden Gate H.264/AVC Main Profile Use of undefined
disable_deblocking_filter_idc
=3
Mangroves MPEG-2 Main Profile/Main - none -
Level
Captain Bob MPEG-2 Main Profile/Main - none -

Level (video);
MPEG-1 Audio Layer Il (audio)
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ASF files

ADTS streams

AN Delay stream

YUV source files for
Example Fidelity Analysis

5-38

Two Microsoft ASF files are provided, containing compressed video and other
data. (See page 4-1, Compression Standards and File Types.)

Name Standard Warnings/Errors

Beach Girl VC-1 Simple Profile - none -

Great Wall VC-1 Simple Profile - none -

Name Standard Warnings/Errors

Dance Track AAC LC Errorin ADTS header specifies
an incorrect syncword

Name Standard Warnings/Errors

Clapperboard ! MPEG-2 Main Profile / Main

Level (video)
Dolby AC-3 (audio)

1 The Clapperboard file uses parts of the file archiving utility “7-Zip”. “7-Zip is licensed under the GNU LPGL
(Lesser General Project License). Visit www.7-zip.org.

YUYV source files used for encoding have been provided for example fidelity
analysis, with three of the example files provided:

Standard

H.264/AVC (Main
Profile/Level 3)
MPEG-2 (Main
Profile/Main Level)

MPEG-4 (Advanced
Simple Profile/Level 0)

YUV filename*

guards_yuv (frames 1-9 only:
25 frames/sec)

Stream name

Grenadier Guards

Grenadier Guards guards_yuv (frames 1-9 only:

25 frames/sec)

Man Walking man_walking_yuv

(30 frames/sec)

NOTE. The YUYV filename is automatically filled in by MTS4EA - there is no need
to enter the filename.

For the Grenadier Guards examples, the YUV of only the first nine frames is
provided, because the YUV files are so large.
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Export A/V Delay Streams...

The A/V Delay measurement feature provides a complete solution for measuring
audio/video synchronization delay in an encoding system. (See page 5-215,
Audio/Video Delay.) The Export A/V Delay Streams menu option allows the
supplied test streams to be exported in a variety of formats for use with encoding
systems.

You can use the standards Windows controls (Ctrl and Shift) to select multiple
output formats for a selected stream.

NOTE. Some of the export formats can produce very large files. Ensure that you
have enough disk space to accommodate the output.

NOTE. The Export A/V Delay Streams feature uses parts of the file archiving
utility 7-Zip. 7-Zip is licensed under the GNU LPGL (Lesser General Project
License). For more information, refer to the 7-Zip Web site (www. 7-zip.org).

Both video and audio streams can be exported. You need to be careful to match
the correct audio with each video file because the timings of the audio signal vary
slightly depending upon the frame rate of the video that it is to be paired with.

The supplied video formats are:

B NTSC: 704x480 interlaced at 29.97... fps

m  PAL: 720x576 interlaced at 25 fps

B 720p: 1280x720 progressive at 59.94... fps

H  1080i: 1920x1080 interlaced at 29.97... fps
Each video format is supplied encoded in four ways:
B  H.264/AVC: High profile

®  MPEG-2: Main profile

B VC-1: Advanced profile

B Uncompressed: 4:2:0 YUYV, 8 bits per sample, see YUV format of 8 bits per
sample 4:2:0., page 628
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Recent File

Exit

5-40

The supplied audio formats are all 16-bit sampled at 48kHz:

'25fps": to be used with video at 25 fps. This should be used with the PAL
video streams.

'29.971ps": To be used with video at 29.97... fps. This should be used with
the NTSC and 10801 video streams.

'59.941ps": To be used with video at 59.94... fps. This should be used with the
720p video streams.

Each audio format is supplied encoded in four ways:

Dolby AC-3

AAC

MPEG-1 Audio Layer II

Uncompressed: PCM 16 bits per sample at 48kHz.

The program retains a list of the eight most recently used files, numbered 1 to 8.
The recent files can be selected by highlighting them in turn.

Where a particular file could be opened in more than one view - for example, a
video bitstream could be opened as a video file (in the video window) or opened
in the HexView - the file is stored on the Recent File list with the last view type
appended to the end:

filename.m4v [hex] (this one is opened in the HexViewer)
filename.m4v (this one is opened as a video file)
filename.adts (this one is opened as an audio file)

filename.yuv [yuv] (this one is opened as YUV video)

The MTS4EA then uses this information to determine in which window the file
should be reopened.

This option exits from the MTS4EA.
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Play Menu

This menu controls the playing of the compressed file:

® MTS4EA - Video View: MPEG4 EBxampl
File NVl Overlay Analysis Edit Alert Win

| P Play Ctrl+P
= M Fast forward Ctrl+F i
] [ Blind fast forward Ctrl+B i
o | M stop cul+s g

I Pause/step forward Cirl+A

i Skip forward Crl+

gt Video start position. ..

Continuous play
v Hold last frame

M Pause on frame...

Video decoder options...

In addition to the menu selection, there is a right-click popup Play menu:

P Flay cil+p
B Fast forward Ctrl4F
[ Blind fast forward Ctri+B
M stop Cirl+5
I Pause/Step forward Cirl+A
4l Reverse play Ctrl+5hift+F
@l Fast backward Cirl+5hift+F

] Blind fastbackward ~ Ctrl+5hift+8
4l Pause/Step backward Ctrl+5hift+A
Wi Skip forward Ctrl+
i1 Skip backward Crl+5hift+
M Pause on frame. ..

Goto view 4

4= Synchronise views

Video scale 4

The functions of each of these Play menu items are explained on the following
pages. (See page 5-8, Synchronized Views/Navigating the Views.)
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Audio Sounds Broken Up

When a file containing both audio and video streams is played and the Audio
synchronize function is engaged, if the PC is not sufficiently powerful,
synchronization may not be possible and the resultant audio will be broken.
The figures below describe, in simplified terms, how audio and video streams
interrelate when decoded in the MTS4EA.

When the Synchronize audio icon is depressed, and the requested synchronization
is successful, the green display appears in the Status bar and the streams run
concurrently in real-time.

In sync
40 millisecs
|—A—
Video (frames) T T2 I3 B T5 6 7 18 3 (1 ] | ]
Audio stream == === == el B B e B e I e I el ]
Al A2 A3 A4 A5 A6 A7 A8 A9 A10 A1 A12
Time (milliseconds) 0 4(') 85 125 160l 200 240 250 350 350 450 44'0 485
The illustration above shows video being decoded at a display rate of one frame
every 40/1000 seconds. Audio plays, unbroken, at the same rate as the video.
When synchronization is not requested, the Synchronize audio icon is not
depressed, and audio and video will decode independently.
120 millisecs
Video (frames) 1 | 2 3 | 4 | : : T
40 millisecs
———
Audio stream = IS | IS [P | e | e | e e e [ s TR
Al A2 A3 A4 A5 A6 AT A8 A9 A0 Al A2
Time (milliseconds) 0 4(‘) 8(; 120I 16‘0 200 240 2&:0 32‘0 36!0 4(‘)0 44‘0 48(;
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The illustration above shows video playing more slowly, at a display rate of
one frame every 120/1000 seconds. The audio plays at its own decode rate,

outstripping the video.
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Video (frames)

Audio stream

Time (seconds)

Audio/Video Synchronization

Play Menu

When the Synchronize audio icon is depressed, and the requested synchronization
is unsuccessful, the red display appears in the Status bar and the video decodes at
a rate determined by available processor power, while the audio is broken.

end of 3 sec. cache 120 millisecs
— —_— e — "
23 [22 | 26 27 I 28 I
e = = = [F== ] L b
A24 A25 A26 A27 A28
1 1 1 1 1 1

3.000

3.120

1 J
3.240 3.360

The illustration above shows an unsuccessful attempt to synchronize audio and
video: the cached data plays in sync, thereafter, limited processor power causes the
audio to fragment (usually more unevenly than suggested in the above illustration)
because it attempts to keep pace with the video by means of timestamps.

MTS4EA will decode and analyze audio and video streams, but the audio will
only be played and audible when the stream is in forward play mode.

Function in synchronous mode

Function in asynchronous mode

Function in Function in
Icon video mode audio mode Video Audio Video Audio
P Plays to end or Plays to end. Attempts to play video and audio in Audio and video play independently;
specified frame synchrony. no common timing enforced.
or until paused. Whenever play is resumed, audio
picks up at current location.
[&s Plays quickly Video plays Audio muted. Video plays Audio muted.
in forward quickly in quickly in
direction. forward forward
direction. direction.
[ Decodes file Decodes video Audio muted. Decodes video Audio muted.
as quickly file as quickly file as quickly
as possible as possible as possible
without display. without display. without display.
] Stops. Stops. Stops video and audio at once. Video stops. Audio muted.
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Function in synchronous mode

Function in asynchronous mode

Function in Function in

Icon video mode audio mode Video Audio Video Audio

i Pressed once Pause. Pressed once Audio muted. Pressed once Audio muted.
in Play mode, in Play mode, in Play mode,
pauses. pauses. pauses.
Pressed again, Pressed again, Pressed again,
or at top of file, or at top of file, or at top of file,
steps forward 1 steps forward 1 steps forward 1
frame. frame. frame.

e Plays file Plays video file Audio muted. Plays video file Audio muted.
backwards, at backwards, at backwards, at
normal speed. normal speed. normal speed.

2] Plays file Plays video Audio muted. Plays video Audio muted.
quickly file quickly file quickly
backwards. backwards. backwards.

2] Plays file Plays video Audio muted. Plays video Audio muted.
as quickly file as quickly file as quickly
as possible as possible as possible
backwards backwards backwards
without display. without display. without display.

= Pressed once Pressed once Audio muted. Pressed once Audio muted.
in Play mode, in Play mode, in Play mode,
pauses. pauses. pauses.
Pressed again, Pressed again, Pressed again,
steps back 1 steps back 1 steps back 1
frame. frame. frame.

o Skips on to specified Skips on to specified Audio and video play independently;
frame/type/time/number of frames. frame/type/time/number of frames. no common timing enforced.

= Skips back to specified Skips back to specified Audio and video play independently;
frame/type/time/number of frames. frame/type/time/number of frames. no common timing enforced.

I Pauses when Pauses when Audio muted. Pauses on Audio muted.
specified specified specified frame.
video frame video frame
is reached. is reached.
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Play Ctrl+P

P When selected, this plays the compressed stream, video or audio, until it
reaches the end of the data. If, when playing a compressed video stream, a frame
number has been set in Pause on frame P the video will pause at this frame
number.

If a file containing both audio and video streams is being played, and the streams
are not synchronized, the video and audio will begin to play and continue to
play independently. So, if a compressed video file is playing slowly due to the
available processing power of the PC, it is likely that the video will lag behind
the accompanying audio stream. If audio synchronization is selected, the rate at
which the audio data is decoded adjusts and the audio stream keeps pace with the
video, by means of timestamps. (See page 5-60, Synchronize Audio.)

NOTE. Depending upon the speed of your PC, when playing compressed video,
the standard in use and the size of the video frames being viewed, there can be

a significant delay after pressing the Play or Pause/Step forward button, during
which the message Buffering <nnn> (nnn is a number) is displayed near the top
of the video window. This indicates that the video decoder is loading the required
number of video frames into its internal buffer. This message disappears when the
video is ready to display. (This is most likely to be seen with the H.264/AVC and
H.264/SVC video standards, where up to 16 frames are loaded into the decoder
buffer before displaying the first frame.)

At the end of the data, the gray background screen is displayed unless:
B Hold last frame is selected, in which case the last frame stays visible

m  Hold first frame is selected, in which case the first frame is re-displayed

Fast Forward Ctrl+F

B When this option is selected, the compressed file will be played in Fast forward
mode, played more quickly than normal. The speed at which this is replayed
depends on the speed of the computer you are using.

This command is unavailable when playing audio files.

If a file containing both audio and video streams is being played, regardless of
synchronization, the video plays fast forward and the audio is muted.

NOTE. When playing video forwards or backwards, the MTS4EA buffers the video
and associated data. By default, the MTS4EA allocates a buffer size of 100 MB.
The amount of buffer required per frame of video and associated data varies
considerably with the video size and the video standard. Typically, 100 MB is
sufficient to buffer the video and data for 10-500 frames.
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To change the buffer size, use the Play menu, Decoder options, General tab. (See
page 5-52, Video Decoder Options....)

The video frame count is given in a box at the top of the image, to indicate how
far through the video sequence the currently displayed frame is (the frame count is
also displayed at the bottom right of MTS4EA window in the status bar).

The frame count is displayed in white text if the option in the Overlay menu is
currently set to White, or in black text if this is set to Black (toolbar icon s
or Ctrl+W).

The fast forward may be stopped at any time by clicking the Pause/Step forward
icon - ™ (or pressing Ctrl+A).

If a frame number has been set in Pause on frame P4, the video will pause at
this frame number.

Blind Fast Forward Ctrl+B

5-46

[ When this is selected, the compressed file is decoded as quickly as possible
without displaying it.

If a file containing both audio and video streams is being played, regardless of
synchronization, the video blind fast forwards and the audio is muted.

NOTE. It can be useful to use Blind fast forward to quickly decode the file to
see if there are any alerts generated, or to move to a selected Pause on frame...
as quickly as possible.

See the note regarding a possible buffering delay immediately after this is
selected. (See page 5-45, Fast Forward Ctri+F.)

If a frame number has been set with the Pause on frame ™ then the video is
displayed until the designated frame number is reached.

The Blind fast forward is stopped in the same way as Fast forward.

MTS4EA Elementary Stream Analyzer User Manual



Play Menu

Stop Ctrl+S
M When this option is selected, it will stop the playing of the compressed file.
The gray background screen is displayed in the video window unless:
B Hold last frame is selected, in which case the last displayed frame stays visible.

B Hold first frame is selected, in which case the first frame is redisplayed.

Pause/Step Forward Ctrl+A

I™ This option can be selected from the Play menu, by pressing Ctrl+A, or by
clicking the tool bar icon Pause/Step forward I#.

This command is available when playing audio files, but audio will only be heard
when the stream is in forward play mode.

NOTE. Repeated selection of this option will advance the displayed video one
frame at a time.

m  This has two functions:

m  Ifthe file is playing, selecting this option will pause the decoding of the stream
and, in the case of a video file, display the most recently decoded frame

If the file has stopped or is already paused, selecting this option causes the file to
advance by one displayed frame

NOTE. See the Note regarding a possible buffering delay immediately after this
is selected. (See page 5-45, Fast Forward Ctri+F)

In H.264/AVC where Sl-frames and/or SPframes are used, when using Pause/Step
forward (Ctrl+A), at the point of the switch, both the frames used for the switch
are displayed, one after the other. These are not fully displayed in the video when
it is viewed normally, and so are not displayed when using Play or Fast forward

selections.

Reverse Play Ctrl+Shift+P

- Play the file backwards, at normal speed.

This command is unavailable when playing audio files. Audio will only be heard
when the stream is in forward play mode.

This option can be selected from the Play menu or by pressing Ctrl+Shift+P, or by
clicking the tool bar icon Reverse play - a4
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Fast Backward Ctrl+Shift+F

4 Play the file backwards, as fast as possible, while still displaying it.

This command is unavailable when playing audio files. Audio will only be heard
when the stream is in forward play mode.

This option can be selected from the Play menu or by pressing Ctrl+Shift+F, or by
clicking the tool bar icon Fast backward - )

Blind Fast Backward Ctrl+Shift+B

<1 Play the file backwards, as fast as possible, without displaying it.

This command is unavailable when playing audio files. Audio will only be heard
when the stream is in forward play mode.

This option can be selected from the Play menu or by pressing Ctrl+Shift+B, or
by clicking the tool bar icon Blind fast backward - %]

Pause/Step Backward Ctrl+Shift+A
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#l Step backwards through the video file one displayed frame at a time.

This command is unavailable when playing audio files. Audio will only be heard
when the stream is in forward play mode.

(See page 5-47, Pause/Step Forward Ctrl+A.)

This option can be selected from the Play menu or by pressing Ctrl+Shift+A, or
by clicking the tool bar icon Pause/Step backward - Ml
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Skip Backward

Play Menu

ufft This will skip the video to the next frame type/time/number of frames
indicated in the drop-down box on the icon toolbar.

For example, if the box next to the skip forward icon has I-VOP in it (for example,

This option can be selected from the Play menu or by pressing Ctrl+K, or by
clicking the toolbar icon Pause/Step forward ..

If going to the selected frame type/time/number of frames is beyond the length of
the video stream, then the stream is advanced to the end.

See also Audio/Video Synchronization (See page 5-43.) and Video Decoder
Options (See page 5-52.) regarding the buffer used to hold the video and
associated data. When skipping forward or backward beyond the end of the
buffer, the MTS4EA must reload the buffer, so some delay may be experienced.

The possible selections vary with the selected video standard; the example below
is for MPEG-4 Advanced Simple Profile.

[+OF -

BAOP
S{GMCHOP
1 Frame

10 Frames
100 Frames

1 Second

10 Seconds

1 Minute
Range start
A ange end

This command is unavailable when playing audio files. Audio will only be heard
when the stream is in forward play mode.

i (Ctrl+Shift+K) This is the same as Skip forward but in the reverse direction.
(See page 5-49.)

This option can be selected from the Play menu, by pressing Shift+Ctrl+K, or by
clicking the tool bar icon Pause/Step backward - <.

This command is unavailable when playing audio files. Audio will only be heard
when the stream is in forward play mode.
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Video Start Position...

Continuous Play

Hold Last Frame

5-50

g [y the Start Position dialog box, you can set either a byte offset or decode
frame number as a starting position for decoding.

Start Position §|

% Start of stream

" Byte oftset
" Decode frame number

Notes

Audio playback and buffer analysis are nat
available when sesking is enabled. Aftering
seeking, display time and display frame numbers
are relative ta the start position. Decode frame
numbers are abzolute with rezpect to the start of
the input file.

Cancel |

The byte offset is relative to the start of the file.

This command is unavailable when playing audio files.

When this option is selected and Play/Fast forward/Blind fast forward/ Reverse
play/Fast backward/Blind fast backward is clicked, then the file will be continually
played in a loop. That is, the file is decoded until its end, at which point decoding
will start again at the beginning of the file, until Stop or Pause is used.

Audio will only be heard when the stream is in forward play mode.

When this option is selected and the video/audio file is played to the end, the last
decoded frame will be displayed. If Hold Last Frame is not selected, the gray
background video screen will be displayed when the video is not playing.

Hold Last Frame is selected as on by default when MTS4EA starts.

This command is not relevant for audio files.
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Pause on Frame...

Pie This command is only applicable to the playing of video files.

This option allows you to select a frame number to pause on when the video is

Play Menu

played. Having selected a frame to pause on, and clicking Play or Fast forward,

or Blind fast forward, the video will play until the selected frame number and

then pause.

Pause on frame

Specily the frame numbes to pauss on

Frame: |100] [ Last Frame
ok | Cancel |

The last frame can be selected by using the Last Frame box. When this is done, the
video pauses on the last frame. The previously entered frame number (if there is
one) is still stored, and can be enabled again by clearing the Last Frame check box:

Pause on frame

Specily the frame numbes o pauss on

Frame: [ Last Frame
oK I Carcal
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Video Decoder Options...

The Video Decoder dialog box has various tabs that set the video decoder options

for each standard. When there are no configurable options for a particular video
standard, there is no tab on the dialog.

General Decoder oplions E|
Germedl | H 263 | MPEG-2 | MPEG | H264MAVT | Uncomprstsed |
Sheprhiack butes
Budfer size it B vews
Estinated hame sicee [0418 MBytesFaame
Estinsted bulfer length: | 238 Fiarmess

||:|K||:m!.c.ppa-|

Step-back buffer. This buffer is used to hold the video and associated data, to
make video play (forwards and backwards) occur without delay.

NOTE. The size of the step-back buffer is shown, with an estimation of how many
frames of data can be held within this buffer size. When playing video forwards
or backwards, the MTS4EA buffers the video and associated data. By default,
MTS4EA allocates a buffer size of 100 MB. The amount of buffer required per
frame of video and associated data varies considerably with the video size and

the video standard. Typically, 100 MB is sufficient to buffer the video and data
for 10 to 500 frames.

The popup alerts (Warnings, Errors, and so forth) that occur when video is
decoded by the MTS4EA, are not displayed if the video and associated data is in
the Step-back buffer. (See page 5-227, Popup alerts in the step-back buffer.)

5-52
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Generd H.263 | MPEG-2 | MPEG-4 | H.2B4/AVC | Uncompressed |
Defaull imebaze

= NTSC
™ PAL

This has no effect and is grayed out for standards other than H.263.

NTSC/PAL option. Within the H.263 standard the NTSC standard is assumed
(frame rate of 29.97 frames per second) and video is played back at this frame rate
by default. The NTSC option is selected as standard.

Sometimes H.263 video in PAL format (frame rate of 25 frames per second) does
not set these options. In this situation PAL video would play back at 29.97 frames
per second and it would play too quickly. Selecting the PAL option on this tab
will play the decoded video at 25 frames per second.

MPEG'2 Decoder oplions

Gererdl| H263  MPEG-2 | MPEG | M 25480C | Uncompressed |

A

Buffies Corfigusation Wideo Buffer Verfier
1% Lloe poemente: from: etream fesdes e li e
7 Use custom parameles i . li .

This has no effect and is grayed out for standards other than MPEG-2.

This dialog box relates to the use of parameters for VBV buffer analysis in
MPEG-2.

(See page 5-182, Buffer analysis controls: MPEG-4 and MPEG-2.) and (See
page 5-183, Use custom buffer parameters: MPEG~4 and MPEG-2.)
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MPEG-4

H.264/AVC

5-54

ecoder oplions ]
I ' A
Gemersl | H.263 | MPEG2 MPEG | H264/MC | Uncompressed |
Buifen Corliguston Widesn Bidtes Vathai
% g parsmatas fiom sheasm hesde B e li ket
[T vhw_pstometen
I peofile_and_level_indcaticn whr_bufer_size b
' wideo_obiect_tupe_indication
LTI TR A Vire_ oCCuUpancy [
rl:lum
™ Lipe cusiom parsmetag idoo Carnplasiy Vislios
wow_buiter_gne Haciols
wiow_checadier_raber Maciolia/s
Widesn Mhesmory Verket
vrw_Fffen_pme Macinls
| oK. | Cancel | |

This has no effect and is grayed out for standards other than MPEG-4.

This relates to the use of parameters for buffer analysis (VBV, VCV, VMV) in
MPEG-4.

(See page 5-182, Buffer analysis controls: MPEG~4 and MPEG-2.) and (See
page 5-183, Use custom buffer parameters: MPEG-4 and MPEG-2.)

Many H.264/AVC byte streams do not provide the SEI (Supplemental
enhancement information ) data for specifying a frame rate, as this is optional in
the byte stream (and where this happens, the frame play data is typically provided
at the systems level for the video decoder).

Therefore the setting is provided on this option tab, so that the stream will play at
the correct frame rate when the appropriate SEI data is not present.

Genersl | H.253 | MPEG:2 | MPEGS H.ZB48VT | Uncompressed |

Dt Frawmes ke

Fravne rals: B framnes per second
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Uncompressed Video  The data is either:

® 8 bits per sample, 4:2:0, or

B More than 8 bits per sample, and/or 4:2:2 or 4:4:4 (as used by H.264/AVC
High Profile/FRExt, High/10, High/4:2:2, High/4:4:4)

YUV format of 8 bits per sample 4:2:0. The YUYV file output is raw YUV with no
headers of any kind: this is the same format as used by the Microsoft MPEG-4
Part 2 reference encoder and as used commonly by other programs:

®  No headers of any kind (no file or frame headers)
E  One byte per sample
B Row raster order (top picture row first)

B Planar YUV 4:2:0 sub-sampled (4 bytes of Y data for each byte of U data and
each byte of Y data)

B Y plane values are 0-255 unsigned
m U and V plane values are unsigned with a DC offset of 128

(See page 4-1, Compression Standards and File Types.)

Other uncompressed formats. The general uncompressed video file format is as
follows:

B No headers of any kind (no file or frame headers)
B Concatenated planar image data

B Row raster order (top picture row first)

m  Unsigned samples

For 8-bit sample depth:

B One byte per sample

®  For 9-16 bit sample depth:

B Two bytes per sample

= Both little- and big-endian byte orders supported
For YUV format:

B Concatenated Y, U and V planes

B U and V planes sub-sampled as required

B Y plane samples are unsigned

m U and V plane samples are unsigned with a DC offset of 2-1, where n is the
chroma sample bit depth
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For RGB format:

B Concatenated R, G and B planes.
B For grayscale format:

®  Luma plane only

B When opening an uncompressed video file, by default the MTS4EA shows the
uncompressed video decoder options, to enter the required parameters.

NOTE. If you try to open an .m4v or .264 or other compressed video file by using
Open as uncompressed video, the MTS4EA will not decode the compressed video
but will assume it is in uncompressed format.

Setting the frame size. Within an uncompressed video file, there is no place to
indicate the frame size, frame rate, and so forth. When the file is opened, the
MTS4EA will display the following screen (this is a tab of the Decoder options,
which can also be accessed from the Play menu, Decoder options):

Decoder oplions Fi_'
Geneisl | H.263 | MPEG-2| MPEG- | H.26405C  Uncompoessed |

Fresety |Custom =]
waake [ B pousts
Height | U poenls
Choma fomat: [l 820 Bba »|  Advanced
Encodeg: [Ore byt =l
Header 2hip: | T lytes
Fuares shipr [ O frames

™ Skip Rt bedore each gl irame

™ inkerlaced
Frames rabar | 25 frammes per pecond
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Presets (Width and Height). If there are numbers in the filename that could
indicate the frame size, then the MTS4EA will attempt to read these and offer
these in the Width and Height fields shown in the previous screenshot. The correct
values can be entered or selected using the drop-down list:

Decoder oplions

Presels

Wit

Height
IChwoemay Inernak:
Encodng
Hepder shig

Frama sk

[Tz0p B rize0 « 720)

CHF {175 & 1441 o

CIF [352 x 288)

D7 (704 % 578
SOICIF (128 = 96)
CVEA (320 x 240)
2259 5IF (352 x 2409
528 HHF (352« 450
G235 HHR (352 x 576)
WA, [E40 « 4B0Y
55 45IF (P04 x 4500
525 SO (720 & 4500
ALIF [T04 = 575}

Gereesl | H.263 | MPEG-2 | MPEG-8| H 284V Uncompeessed |

X

625 50 [720 x 5]

SRR (500 » 60

A (1024 5 758

7200 MD (1280 « 7204

&0, 1000 = F60)

Sl (1280 1024] bt

Fuaene rabe

=]

Chroma format. This control specifies the color model and format for the
uncompressed video data. The combo provides several common combinations,
including 8-bit YUV 4:2:0, 8-bit YUV 4:2:2, 8- bit YUV 4:4:4, 8-bit RGB and
8-bit grayscale. Select an entry from the list to use one of these common formats.
Other formats can be specified by choosing the Custom entry in the list - this will
open the Image format dialog.

Advanced button. Click this button to specify a custom chroma format - this will
open the Image Format dialog. (See page 5-29, Image format dialog box.)

Encoding. This control specifies the encoding of image samples in the file format.
The following options are available:

B One byte - this specifies that image samples are stored in one byte per sample.
This format is appropriate if all image planes are 8-bits deep

®  Two byte MSB first - this specifies that image samples are stored in a pair of
bytes for each sample. The most significant byte occurs first in each pair
(big-endian). This format is appropriate if one or more image planes are
deeper than 8-bits

B Two byte LSB first - this specifies that image samples are stored in a pair of
bytes for each sample. The least significant byte occurs first in each pair
(little-endian). This format is appropriate if one or more image planes are
deeper than 8-bits
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Header skip. The number of bytes at the start of the file before the first frame;
MTS4EA will skip past these bytes (ignoring them).

Frame skip and Skip frames before each input frame: Frame skip is the
number of frames (not bytes) to skip between each frame that is viewed in the
video window.

By default, these frames are skipped after each viewed frame; by selecting the
Skip frames box before each input frame, the number of frames are skipped
before each viewed frame.

Interlaced: The uncompressed video file has interlaced data in the format of
complete frames, with both fields within one frame, top-field first, each field
on alternate lines.

Enabling this check box switches on the Interlace toolbar in the MTS4EA which
allows the two fields to be viewed independently, either one above the other
(top field above bottom field) or either field with the field lines repeated to full
frame height.

Frame rate. The rate at which to display the uncompressed frames, in frames per
second.

NOTE. The number entered in the Frame rate field can be an integer (for example,
30), or a fraction (for example, 30000/1001) or a decimal number (for example,
29.97).
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Audio Decoder Options...

The Audio Decoder option is enabled only when audio is present in a stream.

General Audio. Where a decoder has inherent latency, the MTS4EA can
compensate automatically.

Audio decoder options El

General Audio I Dolby AC-B]

* Reference delay of Sms

" Specified delay of |0 ms

oK | cancel | Aoy |

With Compensate for decoder latency selected, a reference delay appropriate for
the decoder in use is automatically available. If you want to specify a different
delay, enter the value in the Specified delay field and select the option.

Dolby AC-3. The Audio Decoder Dolby AC-3 tab allows you to set up output
options and dynamic range compression values.

Audio decoder options El

General Audio  Dolby AC-3 I
Output options

Output channel corfiguration: | 3/2{L, C, R, 1.1} A

¥ Low-Frequency Effects

Dual mono reproduction mode: | Stereo -
Sterso output mode: | Auto-detect -
Karaoke capable mode: |Both vocals -

Cynamic range compression

Mode: |Line hd

Cut scale factor: |1
Boost scale factor: |1

0K | Cancel | Apply |

The fields correspond to those used in the Dolby AC-3 development kit. Changes
will take effect the next time the stream is played (that is, decoded).
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Mute Audio

5-60

Synchronize Audio

& Clicking on this button turns the sound on/off. The audio stream will continue
to decode, even with sound disabled.

&2 Without synchronization enabled, audio and video streams will play
independently, at rates determined by the available processing power of your PC,
with audio usually playing more quickly than video. When the Synchronize audio
icon is depressed, audio data will be played as the video frame to which it pertains
is played. (See page 5-43, Audio/Video Synchronization.)

To show whether audio and video streams are successfully synchronized or not,
the following displays appear in the Status bar:

This menu item and icon are only available when a file containing both audio
and video is loaded.
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Overlay Menu

This menu controls the display of overlaid real-time information and statistical
information that has been captured over a period of time.

[ MTS4EA - Video View: MPEG4 Examplel
File Play EelE(EIM Analysis Edit Alert Wind

BN | Video summary tooltip Crl+L
E C] MB tooltip Ctrl-+M
' B Image inspector Cirl+I

=

T T

== HE MB types Cirl+f
Motion vectors Cirl+E
ME statistics 4

u

Cverlay colour L3
Visual difference 4

i

Luma only

Blank video

This menu returns information on video streams only. The audio options for this
menu are described. (See page 5-108.)
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Summary & Macroblock Tooltips Manipulation

The Summary tooltip and the MacroBlock tooltip windows move and dock in
the same way.

NOTE. When the tooltips are dragged near the edge of the window, they
automatically dock. To force undocking, press and hold the Ctrl key while
dragging with the mouse.

The tooltips bring up independent windows that can be:

B Moved around within the main window and put next to a video window:

Qg NE

B Docked to one of the edges of the main window:

Coaler Mubvis BE el Wles Fel - ®n
B edsmrrrEm ol Zlfe/® *oan®
ol

i
el
B

[ ]
e
t

L
L]
i
i

A

13
3ai

E N
i1

i
1

r
|
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When the Summary/MacroBlock tooltip is docked (as in the preceding figure):

B And the window is maximized, the Summary/ MacroBlock tooltip remains
visible and the other window is only maximized into the space available

m  The title bar of the Summary/MacroBlock tooltip changes to a pale color to
indicate it is docked (and the title text is no longer bold)

Docking/undocking ~ ® To dock the Summary/MacroBlock tooltip: drag it to one of the edges of the
main window (top, left, right, bottom).

B To undock, hold the keyboard control (Ctrl) key and click on the title bar.

Scrolling/scroll bars ~ When the available area is too small for the whole tooltip to be seen, scroll bars
are automatically displayed:

¥ WAL - [ PANTE [nampe - Hus Sarctisn]

;n
§
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Video Summary Tooltip Ctrl+U

Tref [H.263 only]

5-64

Summary X

=t 352 % 255
YUY 40200 G-hit
355
0x02b9235 (dec. 175467 hit 7
cal 2853
(= B-4%0F
| 36
i 57, 52, 86
= S50
it e
6= G497
16.000

el MPEG-4
Advanced Simple Profilelewvel 2
Methiod 1 quant, GhC

When this is switched on, a window is displayed that provides summary
information about the frame being displayed or the sequence as a whole. The
window can be dragged to any position within the MTS4EA main window.

NOTE. The titles in the Summary tooltip and the displayed information vary with
the selected video standard and the options that have been used in the specific
video file.

If the sequence has not been decoded to the end, then the summary up to that point
is provided. The information given is described in detail below.

Tref is the time to the current frame from the start of the sequence, measured in
increments of the base frame time for NTSC or PAL video ( ~33 milliseconds or
40 milliseconds respectively). Tref has a maximum value of 255; when it reaches
this value it wraps back to zero.
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Skip [H.263 only] Skip is the difference in Tref for this frame, compared to Tref for the previous
frame.

NOTE. Skip and Tref are only displayed for H.263.

For NTSC video at roughly 30 frames per second (actually at 30,000/1,001 Hz),
frames are displayed every 0.033 seconds (approximately). However, many
compressed video sequences do not have 30 frames per second of data (although
they must of course be displayed at the correct rate, as if they did have 30 frames
per second).

For example, if a compressed video sequence had 15 frames per second, the
decoder would skip every other frame; Skip would equal two in this case. (And,
for example, if NTSC video were displayed at 10 frames per second then Skip
would equal three.)

For a compressed video sequence at 15 frames per second, it would mean that the
displayed frame number would increase by 15 each second.

So, continuing the example of video at 15 frames per second, assuming that there
are two Skips before the first frame, the values for the first few frames would
be as follows:

Frame number
(count of frames

Time approx. Tref (Temporal decoded and
(secs) reference) Skip (increment) displayed
0.067 2 2 1

0.133 4 2 2

0.200 6 2 3

0.267 8 2 4

There are many variations to this; often more than one frame is skipped.

NOTE. Also, within MTS4EA, for H.263 video, Tref is limited to 8 bits, a maximum
value of 255, as this is how Tref'is defined within the H.263 standards (actually
TR).

Some of the Trace outputs of the MTS4EA keep track of the total number of frames
skipped - this is called Cumul. skip (short for Cumulative skip). In the last row of
the table in the preceding example Cumul. skip would be eight.
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Summary Tooltip Varies by ~ The information provided by the Summary tooltip varies depending upon the
Video Standard  video standard that is being analyzed, and the specific options in the selected
video file. Examples for different streams are shown below:

Video Summary 5]

ELEETRE 720 X 576
EDIERGTEY YUY 4:2:0 8-bit
Stream size (kBytes) REYSS

L ilaile] interlaced Yideo Summary

top-field first
0000000 (dec. 0) bit 7 52 268
FRTTIRr e nMI x00490b (dec. 18699) bit 7 RGN YUY 4:2:0 8-bit
IR E = 0.000
P— x0041ed (dec. 20457) bit 7
Frame no. |l

Decode Frame no.
Bits (frame/top-field) yELiS:2
Bits (bottom-field ) &k
Header bits (frame/top-field) {4
Header bitz (bottom-field) k]
Macroblock bits (framestop-field) RELSSS

Macroblock bits (bottom-fieid) ELrEY erence frames usIRTR]

Reference frames F= R4
Pred L1:

Mean quant s

LR LLEG ] H 264/AVC
Main profile/Level 3

Scalable High profilelLevel 2.2

H.264/AVC H.264/SVC

392 % 268
WU 1200 S-hit

Summary

!

Image size ERyvE e

m (A=NEHE 355 o B0S
Ox019038 (dlec. 102456) bit 7 0x01 085 (dec. 67674) kit 1
S 1867 01817

Header bits gl

MMean quant iR

el MPEG-4
Advanced Simple ProfileLevel 2
Method 1 quant, GMC

MPEG-4 Advanced Simple Profile H.263 outon

NOTE. The information displayed at the end of video sequence is different. (See
page 5-73, Summary Tooltip at the end of a Video Sequence.)

5-66 MTS4EA Elementary Stream Analyzer User Manual



Overlay Menu

Image size [All standards]. Picture size in pixels, Width x Height ( pixel Columns
x Rows).

For H.264/AVC where the cropping rectangle feature has been used, the full
image size is given and displayed in the video window, but the cropped image size
is also given in this field of the tooltip in the form:

352x288 (cropped: 200x100)

Image format [All standards]. Format of selected video file.

Stream size (kBytes) [All standards]. Size of the video file in KB.

NOTE. For container files such as MP4, 3GPP and MPG (MPEG-2), the file
size given is the size of the video track that has been selected, not the size of the
whole MP4/3GPP/MPG file.

Structure [H.264/AVC, VC-1 Adv. Profile and MPEG-4 ASP]. For H.264/AVC byte
streams and MPEG-4 Advanced Simple Profile, where interlace could be used,
the structure of the displayed frame is one of the following:

B Progressive

= Interlaced

Address or Address (frame/top-field) and Address (bottom-field) [Interlace]. The
start address of the current video frame/VOP within the video file.

The H.264/AVC byte streams, two address fields are given to display the address
of both fields in interlaced streams. If a stream is not interlaced, then the Address
(bottom field) has no data.

NOTE. The first byte in the video file is byte 0; the first bit is bit 7 of byte 0.

The byte address is displayed in hexadecimal first, for example, 0x002681, then in
decimal in brackets, for example, (dec. 9857) and finally the bit location within
the byte, where bit 7 is the most significant bit (occurs first in the stream).
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Time (secs) [All standards]. The time in seconds from the start to that point in the
sequence, calculated as if the sequence was playing normally (MTS4EA keeps
track of the playing time, regardless of whether the sequence is paused at some
point or played in fast forward mode).

This information is calculated from:

B [H.264/AVC]: the SEI parameters if they are present in the bitstream.

NOTE. Many H.264/AVC bitstreams do not have the relevant SEI values (these are
optional) and in this case, MTS4EA will play the video at the frame rate indicated
in the H.264/AVC tab of the Decoder options (on the Play menu)

B [VC-1]: the parameters either in the ASF file, if the video is within this, or
within the VC-1 stream

B [MPEG-4]: the parameters such as modulo_time_base,
vop_time_increment

m  [MPEG-2]: the parameters frame_rate_value,
frame_rate_extension_n and frame_rate_extension_d

B [H.263]: the time-stamps in the picture header. If the Temporal references
[Tref] are not set or are not correctly set, this time may not be the actual
playing time from the start of the sequence.
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VOP type [MPEG-4] or Frame type [H.264/AVC, MPEG-2, H.263, VC-1].

NOTE. For interlaced bitstreams, the frame/VOP type reported is that relating to
the second field in a frame. This means that if the top field is first in frame/VOP
1 (and this will always be Intra-coded) and the bottom field is Inter [P] coded,
then the frame will be reported as P.

®  [MPEG-4] the VOP type, I-VOP or P-VOP or B-VOP or S-GMC VOP (see
the following):

= I-VOP: indicates that this frame is Intra coded (completely coded within
itself) without any interpolation from earlier or later frames. The first
frame in an MPEG-4 sequence is always an I-VOP

= P-VOP: P or Predicted VOP: this frame is Inter coded (partly coded based
upon earlier frames)

= B-VOP: (MPEG-4 Advanced Simple Profile only) B or Bidirectional
Interpolated: this frame is calculated based upon both earlier and later
frames. B-VOPs may only be interpolated based upon I-VOPs/P-VOPs (
not on other B-VOPs)

= S-GMC: (MPEG-4 Advanced Simple Profile only) the VOP is an S-GMC
VOP which uses Global Motion Compensation (GMC)

= [H.264/AVC, VC-1] the Frame type, I-frame or P-frame or B-frame or
SI-frame or SP-frame (see below):

= I-frame: I indicates that this frame is Intra coded (completely coded within
itself) without any interpolation from earlier or later frames. The first
frame in an H.264/AVC sequence is always an I frame

= P-frame: P indicates Predicted: this frame is Inter coded (partly coded
based upon earlier frames)

= B-frame: (Extended Profile only) B or Bidirectional Interpolated: this
frame is calculated based upon both earlier and later frames

= Sl-frame: SI indicates that this frame is a Switching-Intra coded frame -
there is a switch between two different streams at this point

= SP-frame: SP indicates that this frame is a Switching-Inter coded frame -
there is a switch between two different streams at this point

NOTE. For H.264/AVC, the frame type is derived from the most complex slice
type present. For example, if any of the slices in the frame are B-slices, the whole
frame is reported as a B-frame. If any of the slices in the frame are P-slices, the
whole frame is reported as a Pframe. (This is as suggested in the standard.)
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m  [MPEG-2] the Frame type, I-frame or P-frame or B-frame (see the following):

= I-frame: I indicates that this frame is Intra coded (completely coded within
itself) without any interpolation from earlier or later frames. The first
frame in an MPEG-2 Elementary Stream sequence is always an [ frame

= P-frame: P indicates Predicted: this frame is Inter coded (partly coded
based upon earlier frames)

= B-frame: B or Bidirectional Interpolated: this frame is calculated based
upon both earlier and later frames

®  [H.263] Frame type: the frame type, I-frame or P-frame or B-frame (see the
following):

= I-frame: I indicates that this frame is Intra coded (completely coded within
itself) without any interpolation from earlier or later frames. The first
frame in an H.263 sequence is always an | frame

= P-frame: P indicates Predicted: this frame is Inter coded (partly coded
based upon earlier frames)

VOP no. [MPEG-4] or Frame no. [H.264/AVC, MPEG-2, H.263, VC-1]. The number
of the displayed VOP [MPEG-4]/frame [H.264/AVC, MPEG-2, H.263] in the
sequence.

NOTE. For sequences with B-VOPs/B-frames and in some other cases, the
displayed frame number may be different from the decode for the VOPs/frames -
see the following.

Tref and Skip [H.263 only]: (See page 5-64, Tref [H.263 only].)

Decode VOP no. [MPEG-4] or Decode Frame no. [H.264/AVC, MPEG-2, H.263,
VC-1]. The data that appears in this field differs from the video standard.

For H.264/AVC, one number is displayed (the current display frame number) as
each MacroBlock can be bi-directionally predicted from different frames; to find
out which frames are used for prediction, the MacroBlock tooltip is used.

For MPEG-4 Advanced Simple Profile and MPEG-2, when B-VOPs/B-frames
are used, the data in these VOPs/frames is calculated from data in preceding and
following VOPs/frames stored in the video file.

That is, for sequences with B-VOPs the order in which the VOPs/frames are
stored in the video file is different from the order in which the VOPs/frames are
displayed.

In this circumstance, this field of the Summary tooltip shows the source
VOPs/frames in the video file from which the displayed VOPs/frames are
generated.
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The three numbers, xxx, bbb, fff, are:
B xxx is the frame number of the decoded VOP
® bbb is the frame number of the backward reference

B fffis the frame number of the forward reference

NOTE. When B-VOPs are used, it means that the display is different from the
decode order in every VOP after the first B-VOP occurs in the bitstream (in the
display order).

VOP bits [MPEG-4] or Bits (frame/top-field) and Bits (bottom-field) [H.264/AVC, VC-1]
or Frame bits [H.264/AVC, MPEG-2, H.263, VC-1]. The number of bits used in that:

= [MPEG-4] VOP

®  [H.264/AVC, VC-1] frame if progressive coded or top-field if interlaced; data
only appears in the Bits (bottom-field) if the frame is interlaced.

m [MPEG-2, H.263, VC-1] frame

NOTE. For H.264/AVC, if any of the slices in the frame are interlaced, the whole
frame is reported as interlaced.

Reference Layer(s) Frame Bits [H.264/SVC only]. Represents the cumulative
number of bits in the reference layer(s), used for decoding the target frame in a
given access unit.

Header bits [All standards] or Header bits (frame/top-field) and Header bits
(bottom-field) [Interlace]. The sum of non-MacroBlock data bits within the frame
minus the header bits at the start of a frame that are before the bits specific to the
first MacroBlock in the frame.

MacroBlock bits [All standards] or MacroBlock bits (frame/top-field) and MacroBlock
bits (bottom-field) [Interlace]. The sum of MacroBlock data bits within the frame
minus those bits specifically used to encode the MacroBlocks (excluding the
header bits at the start of the frame).

PSNR (Y, U, V) [All standards] or PSNR (Y, U, V) (frame/top-field) and PSNR (Y, U, V)
(bottom field) [Interlace]. When fidelity analysis is enabled, the selected fidelity
analysis values are displayed for the VOP/frame currently being displayed.

The Y, U, V values given are the average of the values for each MacroBlock.

Mean quant [All standards]. The mean average of all coded MacroBlock quant
values for this frame.
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Reference frames [H.264/AVC only]. This shows the List 0 and List 1 reference
frames to which the current display frame refers.

NOTE. The images of the reference frames can easily be seen using the Video
navigator view.

AVC MB Percentage [H.264/SVC only]. The percentage of “pure” AVC
Macroblocks in the current frame.

NOTE. The “Pure” AVC MB type does not employ any of the SVC specified
inter-layer prediction tools.

SVC MB Percentage [H.264/SVC only]. The percentage of SVC Macroblocks in
the current frame.

Video standard [All standards]. The video standard used, with various additional
information as appropriate, such as:

® [MPEG-4]:
= Profile and Level, if this information is given in the file
= Data partitioning, Resync, RVLC, as appropriate

= [MPEG-4 Advanced Simple Profile] Interlace, QS, Method 1 quant, as
appropriate

B  [MPEG-2, VC-1]:
= Profile and Level
=  [H.264/AVC]:
= Profile and Level
= Entropy coding mode, CAVLC

NOTE. For H.264/AVC, many of the other elements (for example, data
partitioning) can vary by frame/slice (and in some cases MacroBlock by
MacroBlock), so these other elements are reported in the MacroBlock tooltip.

= [H.264/SVC]:
= Profile and Level

®  [H.263] Annexes, as appropriate.
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When the file is completely decoded, the summary tooltip displays as follows:

inal Summary 3]

Image size REPE@L
The title of the tool tip L=l =i e YUY 4:2:0 S-hit

becomes Final Summary Stream size (kBytes) KEH
Total frames pei
Total time (secs) LSEEex
B a0 2910136
Ave bit rate (khitsss) EXE
Ave, frame rate (Hz) gealil]

R R e Tl MPEG-4
Advanced Simple ProfilelLevel 2
Method 1 quant, GMC

The meanings of Image size, File size (KB) and Standard are the same. (See
page 5-64, Video Summary Tooltip Ctrl+U.)

The other items displayed are:

Total frames. The total decoded frames in the sequence.

Total time (secs). The total time in seconds from the start to the end of the
sequence, calculated as if the sequence were playing normally (MTS4EA keeps
track of the playing time, regardless of whether the sequence is paused at some

point or played in fast forward mode).

Total bits. The size of the video file in bits.

NOTE. For container files such as MP4 and 3GPP, the size given is the number of
bits in the video track that has been selected (not the container file).

Ave. bit rate (kbits/s). This is Total bits divided by Total time, in k bits per second.

Ave. frame rate (Hz). This is Total frames divided by Total time, in frames/second
(Hz).

Ave. PSNR (Y, U, V) [All standards] or Ave. PSNR (Y, U, V) (frame/top-field) and
Ave. PSNR (Y, U, V) (bottom field) [Interlace]. When fidelity analysis is enabled,
the average of the selected fidelity analysis values across all the VOPs/frames
is displayed.

5-73



Overlay Menu

MacroBlock Tooltip Ctrl+M

5l This displays information about a selected MacroBlock:

5-74

Macroblock

44 (0001000
= 0.0, 00=

(%]

NOTE. The information displayed by the MB tooltip varies with the video standard
and the options used within the particular video sequence. (See page 5-75,
Viewing the MacroBlock data in other Views.)

The example above is for an MPEG-4 sequence, and is examining an Inter

MacroBlock.
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The MacroBlock selected is signified by a white delineation box around the 16x16
MacroBlock border:

3 MTS4EA - MPEG4 Example - Window Car

Fie Play Overlay Analysis Edit Alert Window Help

PEE @ dAAAamPPREM o fvr @ E 0880
""" LR R )

B MPEG4 Example - Window Car

‘OP no. I3

e (32,112)

\7)

> < 05,-05
> < 05,05
> < 05,05
> < 05,-05

[ Disabled; 0| 0004

T
Move the hand cursor to select the MacroBlock

To see the MacroBlock data in other views - for example, the HexView - right
click at the MacroBlock location of interest and select Goto view from the context
menu, then select one of the views. For example, if Hex View is selected, the first
byte of the selected MacroBlock is displayed in the HexView. (See page 5-8,
Synchronized Views/Navigating the Views.)
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MacroBlock tooltip by
Video Standard

5-76

The information provided by the Macroblock tooltip varies depending upon the
video standard that is being analyzed, and the options used in the video file.
Examples of different streams are shown below:

Macroblock E3]

x008aeT (dec. 35559) bit 6
nter B_fd (22)

rter B_Bi_Sx8 Inter B_Direct_Sx&
Inter B_LO_ 4«4 Inter B_L1_8x3

2= 400,275
0:=0.00, 0.00-

38725 625
38=-7 .25, 625

38:=-9.00,6.75=
38:2-7.25, 625

2:%0.00,0.75=

Macroblock =
I -

Il (192, 160)
(12,10}

Inter P_8xE (3)

Inter P_LO_Sx8 Irter P_LO_4xG
Inter P_LO_8x8 Irter P_LO_8x8

122000, 1.00%

1=-4.00, 6.00= 1:=-7.50, 575=

:=-7.7510.75=

=11 .75, 6.00=

H.264/AVC

Macroblock x|
T

R (208, 160)
ME Incation [RERRI)

0x01465¢ (dec. 83548) bit 7

T oRect

T <

I

0 (000000}

< 10, 05 = 1.0, 0.5
< 1.0, 0.5» < 1.0, 0.5=

{.1.0,_0.5> =1.0, -0.5=
<10, -0.5= <-1.0,-0.5=

MPEG-4 Intra MB (in a Data partitioned VOP)

H.264/SVC

Macroblock x|
»

el (152, 160)
TER (12, 10)
0x01a08c (dec. 108652) bit 2

NTER
Quant {33
19
Segment §li]
AL prediction
(W:12 2 (000010)
OV TGRIAT < 0.0, 0.0=

H.263 Inter MB (note Segment)

1641012
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Picture type. [Interlace only]. Shows whether the MacroBlock belongs to a top-
or bottom-field.

VOP no. [MPEG-4] or Frame no. [H.264/AVC, VC-1, MPEG-2, H.263]. The number
of the displayed VOP [MPEG-4]/frame [H.264/AVC, MPEG-2, H.263] in the
sequence.

In MPEG-4 Advanced Simple Profile, H.264/AVC and MPEG-2 for sequences
with B-VOPs/B-frames, the displayed VOP/frame number is different from
the currently decoded VOP/frame number for every VOP/frame after the first
B-VOP/B-frame occurs in the bitstream (in the display order) - see Video
Summary Tooltip = Ctrl+U for more information on decoded versus displayed
VOP/frame numbers. (See page 5-64.)

Pixel location [All standards]. The location of the top-left corner pixel of the
MacroBlock, where:

m 0, 0 is the top-left corner of the displayed image

m  The first digit is horizontal (X) location and the second digit is the vertical
(Y) location.

MB location [All standards]. The location of the MacroBlock where:
m 0, 0 is the top-left MacroBlock of the displayed image

m  The first digit is horizontal (X) count and the second digit is the vertical (Y)
count of MacroBlocks. For example, for a CIF-size image this will go from
0,0 (top left MacroBlock) to 21,17 (bottom right MacroBlock).

Address [All standards]. The start address of the MacroBlock within the video file.

NOTE. The first byte in the video file is byte 0; the first bit is bit 7 of byte 0.

For container files such as MP4, 3GPP and MPG (MPEG-2), the address given
is the offset from the start of video track that has been selected, not the address
within the container file (which will be different).

The byte address is displayed in hexadecimal first, for example, 0x002b8a then in
decimal in brackets, for example, (dec. 11146) and finally the bit location within
the byte, where bit 7 is the most significant bit (occurs first in the stream).

Frame/Field coding [H.264/AVC, VC-1, MPEG-4 Advanced Simple Profile and

MPEG-2]. This displays the MacroBlock coding as either frame (progressive) or
field (interlaced).
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5-78

2nd DP part, 3rd DP part [optional, MPEG-4 only]. Within the MPEG-4 standard,
the video data within a VOP can be divided into sections for error resilience
purposes, by using the Data Partitioned flag. In this situation, the data for each
MacroBlock is located at three different areas in the bitstream.

The Address field displays the address of the first part of the MacroBlock data.
The 2nd DP part and 3rd DP part display the addresses of the second and third
parts of the Data Partitioned MacroBlock data respectively.

Mode[All standards]. The MacroBlock type/coding mode as given in MacroBlock
Types. (See page 5-84, MacroBlock Types Ctrl+Y.)

Sub-MB modes[H.264/AVC and VC-1 Advanced Profile only]. The type/coding
mode of the blocks within the MacroBlock as given in H.264/AVC. (See
page 5-84, MacroBlock Types Ctri+Y.)

Quant [All standards]. The Quantizer used by the Luminance.

Bits [All standards]. The total number of bits used to encode the MacroBlock
(including motion vector data). For Data partitioned MacroBlocks, this is
the number of bits used in all three parts of the Data partitioned data for the
MacroBlock.

GMC [optional, MPEG-4 Advanced Simple Profile only]. This denotes whether the
MacroBlock uses Global Motion Compensation (GMC) in the calculation of
motion vectors. This is either:

® ON-GMC ison
®  OFF - GMC is off

Segment [H.263 only]. The segment number, representing the GOB number or
slice (starting at zero from the top of the frame).

Slice[MPEG-2 only]. The number of the slice (starting at zero from the top of
the frame).

Slice ID[H.264/AVC and MPEG-4 VC-1 Advanced Profile only]. The number of the
slice (starting at zero from the top of the frame).

Slice type[H.264/AVC and MPEG-4 VC-1 Advanced Profile only]. The slice type, I or
P or [Extended Profile only] B or SI or SP.

Entropy coding[H.264/AVC and MPEG-4 VC-1 Advanced Profile only]. The entropy
coding mode of the slice, CAVLC.

Transform[MPEG-4 Advanced Simple Profile and VC-1 Advanced Profile]. Shows

the DCT type: field or frame, as determined by the value of dct type in
MPEG-4 ASP interlaced information().
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AC prediction[MPEG-4, H.264/AVC, and H.263]. This is used differently for
MPEG-4 and for H.263:

= MPEG-4:
= ON - AC prediction is on
= OFF - AC prediction is off

m  H.263, Advanced Intra Coding mode as specified in Annex I, the values used
are:

= 0 - DC prediction only
= 1 - Vertical DC & AC prediction
= 2 - Horizontal DC & AC prediction

CBP[AIl standards]. Coded Block Pattern: this is a number from 0-63, signifying
which of the six 8x8 blocks that make up a MacroBlock have been coded - the
bit pattern is reproduced for the block in brackets, where reading left to right
shows which of the six blocks were coded (1 = coded, 0 = not coded). The blocks
are ordered as YO0, Y1, Y2, Y3, U, V.

Forward MV[MPEG-4, MPEG-2, and H.263 only] and Forward MV (frame/top-field),
Forward MV (bottom field) [Interlace]. The Motion Vectors for the MacroBlock.
The numbers in <> brackets indicate the relative position of the area from where
the data for this MacroBlock has come. The numbers are for X and Y respectively
(positive numbers are down/to the right; negative numbers are up/to the left).

For example, <-7.5, -5.0> means that the data in this MacroBlock came from the
area of the preceding VOP/frame, which is 7.5 pixels up and 5.0 pixels to the
left of the current MacroBlock.

(The term Forward in this field is used to specify that these Motion Vectors
are forward predicted — they have been predicted forward from a preceding
VOP/frame.)

[MPEG-4 Advanced Simple Profile] For interlaced MacroBlocks, this shows
which fields the forward Motion Vectors predict from, as determined by the

value of forward top field reference and forward bottom field reference in
MPEG-4 Adv. Simple Profile interlaced information(). This is displayed as

follows:
Display Definition
Forward motion vector (frame/top-field) In frame coded MacroBlocks, shows the

forward motion vectors.

In field coded MacroBlocks, shows the
forward top-field motion vectors.

Forward motion vector (bottom-field) In field coded MacroBlocks, shows the
forward bottom-field motion vectors.
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Backward MV[MPEG-4 Advanced Simple Profile (B-VOPs), MPEG-2 and

VC-1 Advanced Profile] and Backward MV (frame/top-field), Backward MV (bottom
field) [Interlace]. These only appear for B-VOPs in MPEG-4 Advanced Simple
Profile, MPEG-2 B-frames and VC-1 Advanced Profile; these are the Backward
predicted Motion Vectors. The numbering follows the convention given above

for Forward motion vectors.

(The term Backward in this field is used to specify that these Motion Vectors
are backward predicted, they have been predicted backward from a following
VOP/frame.)

[MPEG-4 Advanced Simple Profile] For interlaced MacroBlocks, this shows

which fields the forward Backward Vectors predict from, as determined by the
value of backward top field reference and backward bottom_field reference
in MPEG-4 Adv. Simple Profile interlaced information(). This is displayed as

follows:

Display Definition

Backward motion vector (frame/top-field) In frame coded MacroBlocks, shows the
backward motion vectors.
In field coded MacroBlocks, shows the
backward top-field motion vector.

Backward motion vector (bottom-field) In field coded MacroBlocks, shows the

backward bottom-field motion vector.

Pred LO MV, Pred L1 MV[H.264/AVC, MPEG-4 and VC-1 Advanced Profile]. The
Motion Vectors for the MacroBlock. Data only appears in this field if there is no
subdivision of the MacroBlock:

B L0 refers to List O reference frames (forward reference, from past frames; as
an example, P type MacroBlocks can only be List 0)

B L1 refers to List 1 reference frames (is forward and backward reference, from
past and future frames; as an example, B type MacroBlocks can be List 1 or
List 0).

For H.264/AVC only, the number of the referenced frame is also included in
front of the Motion Vector, for example, 38:<9.00,6.25> means that these motion
vectors reference frame 38.

NOTE. The images of the reference frames can easily be seen using the Video
navigator view.
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Sub-MB 0/1/2/3 Pred L0/L1 MV[H.264/AVC, VC-1 Advanced Profile and MPEG-4]. The
Motion Vectors for the blocks within the MacroBlock, when the MacroBlock has
been subdivided (when not subdivided, there is no data in these fields).

The data provided here follows the standard and is shown in the layout as given in
the Sub-MB modes field of the MacroBlock tooltip and MB types overlay.

As an example, for a MacroBlock which has been divided as follows:

0 1

2 3

where the red blocks are Inter List 0 (P) and the blue blocks are Inter List 1 (B)
and the numbers denote the sub-MacroBlock areas 0, 1, 2, 3.

Then the Sub-MB modes field would look like this:

BN ERE RS Inter B_Bi_8x8  Inter B_Direct_gx8
Inter B_LO_dx4 Inter B_L1_8x5

where:

B The top-left reported sub-MB mode is for area 0
®  The top-right is for area 1, and so forth.

The MV fields would look like this:

Sub-ME 0 Pred LO MY sl e

Sub-MB O Pred L1 MY SN iR e

Sub-ME 1 Pred LO MY Brolo 8ol

Sub-ME 1 Pred L1 MY

Sub-MB 2 Pred LO MY [Re: S o et 35=-900, 675

382725 625 38:=.7.25, 6.25=
-ME 2 Pred L1 MV

Sub-MB 3 Pred LO MY

Sub-WB 3 Pred L1 MY JErLduln i
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PSNR (Y, U, V) or PSNR (Y, U, V) (frame/top-field) and PSNR (Y, U, V) (bottom field)
[Interlace]. When fidelity analysis is enabled, the selected fidelity analysis value
for the selected MacroBlock is displayed.

Image Inspector Ctri+|

B The Image inspector provides a magnifying glass on the decoded video
and the ability to view pixel data for individual Macroblocks separated into the
component channels (YUV, RGB or grayscale).

B MTS4EA 6.0.0 beta - Video View: H.264/AVC Example - Bus Junction

File Play Overlay Analysis Edit Alert Window Help

PEE @ A amper e ~lan
BEELESHE "L oEE |4 @

Macroblock picel location (160, 160)

w 2 \B@\EH

EEX

91 g0 30 s sz 93 9% 6% 1lo lre 96 W0 93 90
9L a1 SL 81 92 94 95 60 Led 12 L02 & 94 90
Sz 9 33 9r L 3L 9L 66 109 1rl 87 5L 1es 97
9 4 33 91 94 106 107 94 113 1ri 84 96 133 114
ST 91 33 83 10z 145 150 119 178 178 L0G Lr4 164 135 95 98
9 4: 93 &% 106 162 135 165 163 160 L6s 175 142 174 16w Lis
SL At 33 87 Lle 176 £13 £0% 20F £10 L08 T &07 £01 E00 L3%
9z 93 3% 87 117 136 zle £0r 20¢ 0 195 195 za3 191 1ew 2ot
91 43 33 &% L6 146 £01 £01 201 195 131 feE 203 134 L85 el
SL 9t 9 91 ez 1GL 195 504 208 159 193 199 199 192 165 200
91 41 5 &% 103 117 125 181 153 1ri 119 1w 13¢ 130 13¢ 140
90 89 F7 87 94 35 83 83 L0F §6 WM L 83 91 PF W0
90 G4 §7 8E 5z 92 63 70 116 135 Lid 16 122 115 1§ Lo
30 20§38 3% 3 6% 53 118 159 LSE 154 15¢ 155 156 156
90 20 30 8% 8z 4L 6L S5 le3 1rs Ler Lrr 1p3 135 1ew Leg
9L a1 90 89 9z &9 B3 69 43 5 85 & &5 81 8¢ 48

B4 84 64 B2 43 &1 83 4F
85 85 59 91 S 3L 9L 9L
85 45 94 10& 105 106 105 10&
86 87 37 105 1z 113 113 L7
87 90 35 104 106 1es 1l 103
87 20 3% 87 37 36 95 95
86 86 30 9r 0 84 sl or
87 46 20 90 47 83 8E 84

0 Ba: 199 104 192 193 135 £01
207 207 139 19F 194 193 195 193
202 20z 163 181 179 130 133 1ow
0 200 179 161 151 149 152 155
200 190 172 157 Lap 129 15 152
199 159 174 157 144 141 145 151
200 19% 180 167 162 160 160 16T
0 196 167 176 174 176 135 174

Pause Al Disabled: 0 0005

The subsampling ratio of these component channels can vary. As can be seen in
the preceding screenshot, when this is the case, the matrices containing the pixel
data are sized accordingly. The preceding screenshot shows an example of 8 bits
per sample, 4:2:0 YUV video, the following screenshot shows an example of 12
bits per sample, 4:4:4 video.
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N —— = MacroBlock
P CdaaammrBm e Sgem address
5 Ol -t
[T ——— /
e ]
MacroBlock

Y plane matrix
displaying exact pixel
values

U plane matrix

V plane matrix

The colors of the image blocks change, depending on the data type:

Middle image Bottom image
Top image block block block
YUV Gray (Y) Blue (Cb) Red (Cr)
RGB Red Green Blue

MTS4EA Elementary Stream Analyzer User Manual 5-83



Overlay Menu

MacroBlock Types Ctri+Y

# This example is a B-VOP of an MPEG-4 Advanced Simple Profile stream.

This overlay allows you to easily view the MacroBlock types used in the encoding.
The types are identified by changing the color of the individual MacroBlocks, by
modifying the chrominance while leaving the luminance unchanged, so that the
data is still partially visible.

The colors used are dependent on the video compression standard in use. The
colors are shown in the following tables and are also displayed on-screen in the
MacroBlock types color key tooltip. (See page 5-258, MacroBlock Types Color
Key Tooltip.)

The lines denote the edges of the MacroBlock, and if the MacroBlock has four
motion vectors, the lines also divide the MacrBlock into four quadrents. The
color of the lines can be changed from white to black by clicking the ' icon (or
clicking the Black menu item on the Overlay menu).
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H.264/AVC H.264/AVC has the following possible coded MacroBlock types (see Reference
[12] in Compression Standards and File Types section) (See page 4-1.), shown
in the following colors:

Prediction Table Sub-MB Slice
MB type mode index types Color type(s)
| Intra 16x16 1-25 - Green I, P, B, SI,
(incl. Intra SP
inferred)
| Intra 4x4 0 - Yellow I, P, B, SI,
SP
| Intra 8x8 0 - Orange I, P, B, SI,
SP
P Inter list 0 0-2 0-3 Red P, SP
B Inter list 0 1,4,5 1,4,5,10 Red B
B Inter list 1 2,6,7 2,6,7, 11 Blue B
B Inter list 0 + 1 3,20, 21 3,8,9,12 Pink B
B Inter mixed 8-19 - Light blue B
B Inter direct 0 - Gray B
Sl Intra 4X4 and 0 - Green Sl
16x16
SP Inter list 0 0-2 0-3 Red SP

NOTE. The Intra inferred MacroBlock type was shown in yellow in previous
versions of MTS4EA, but, because it occurs infrequently and it is a 16x16
type, it is now grouped in the Intra 16x16 MacroBlock type, and the Intra 4x4
MacroBlock type is now shown in yellow.
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H.264/SVC

VC-1

H.264/SVC has the following possible coded MacroBlock types (see Reference
[26] in Compression Standards and File Types section) (See page 4-1.), shown
in the following colors:

Prediction Sub-MB Slice

MB type mode Tableindex  types Color type(s)

I Intra 16x16 1-25 - Green [, P, B, El,
(incl. Intra EP, EB
inferred)

I Intra 4x4 0 - Yellow I, P, B, El

EP, EB
| Intra 8x8 0 - Orange I, P, B, El,
EP, EB

P Inter list 0 0-2 0-3 Red P, EP

B Inter list 0 1,4,5 1,4,5,10 Red B, EB

B Inter list 1 2,6,7 2,6,7, 11 Blue B, EB

B Inter mixed 8-19 - Light blue B, EB

B Inter direct 0 - Gray B, EB

Intra_BL base_mode - - Teal l, P, B, El,
_flag=1 EP, EB

Inter_BL base_mode - - Bright P, B, EP,
_flag =1 green EB

Residual residual - - Brown P, B, EP,

predicton  _prediction_flag EB
=1

Motion motion - - Black P, B, EP,

prediction  _prediction_flag EB

=1

VC-1 has the following possible coded MacroBlock types (see Reference [16]
in Compression Standards and File Types section) (See page 4-1.), shown in the
following colors:

Type Motion vector Color Frame type(s)
Intra 0 Green |, P, B, BI
Forward 0,1,2,0r4 Red P, B
Backward 0,1,2,0r4 Blue B
Bi-directional 0,2,0r4 Pink B
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MPEG-4 MPEG-4 has the following possible coded MacroBlock types (see Reference [1]
- Table B-1 in Compression Standards and File Types (See page 4-1.) section),
shown in the following colors:

Dquant/ Motion VOP

Index Type Dbquant vector Color type(s)

0 Inter 1 Red P, S-GMC

1 Inter+Q J 1 Blue P, S-GMC

2 InterdV 4 Pink P, S-GMC

3 Intra Green l, P,
S-GMC

4 Intra+Q N Yellow I, P,
S-GMC

- Direct 8 Gray B

- Interpolate N 2 Green B

- Forward V 1 Red B

- Backward v 1 Blue B

MPEG-2 MPEG-2 has the following possible coded MacroBlock types (see Reference
[13] in Compression Standards and File Types (See page 4-1.) section), shown
in the following colors:

Type Dquant Motion vector Color Frame type(s)
Intra N 1 Green l,P,B
Forward J 2 Red P, B

Backward N 2 Blue B
Bi-directional N 4 Pink B

H.263  H263 has six possible coded MacroBlock types (see Reference [2] - Table 9/H.263
- in Compression Standards and File Types section) (See page 4-1.), shown in the
following colors:

Index Type Dquant Motion vector Color
0 Inter 1 Red

1 Inter+Q V 1 Blue

2 InterdV 4 Pink

3 Intra Green
4 Intra+Q V Yellow
5 Inter4V+Q N 4 Gray
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Motion Vectors Ctri+E

B Video View: H.264/AVC Example - Bus Junction [

The motion vectors used in relevant video frames can be displayed on the
frame currently being viewed. They are switched on and off by doing one of
the following:

B From the Overlay menu, select the Motion vectors option

®  Click the toolbar icon .7
m  Press Ctrl+E

The motion vectors are drawn in the image in either white or black (the color
can be selected using the Black/White Digits button on the Toolbar M see
Overlay Color for all frames except B-VOPs/B-frames - see Motion Vectors in
B-VOPs/B-frames for information on this.

(See page 5-102, Overlay Color Ctri+W.) (See page 5-90, Motion Vectors in
B-VOPs/B-frames.)
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This is an example of the above video frame with the motion vectors plotted
in black:

: "N.f!.ll-uﬁ. p's

fin bl

The motion vectors are plotted to the length of that actually used by the decoder.

The vector has an arrowhead at its end and is pointing to the center of the region
of pixels in the previous frame that was used for the prediction of the current
MacroBlock or sub-MacroBlock.

Some video standards allow motion vectors for an 8x8 region; other video
standards (such as H.264/AVC) allow motion vectors for smaller regions as well.
In these situations, all the motion vectors are plotted.
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Motion Vectors in For frames that are bidirectionally predicted (B-VOPs or B-frames) there can be
B-VOPs/B-frames  two motion vectors for each MacroBlock or sub-MacroBlock region, or four
MacroBlocks in the case of interlaced video sequences:

S MPEG4 Example - Window Car

Forward motion vector,
displayed in white (or
black)

Backward motion
vector, displayed in
light blue (or dark blue)

In Interlaced video sequences the motion vectors are displayed in the following

colors:

MV Type Field MV color - &2 out MV color - & out
Forward Top White Black

Backward Top Light blue Dark blue

Forward Bottom Yellow Green

Backward Bottom Magenta Red

For H.264/AVC, the white (or black) arrows denote the List 0 motion vectors and
the light blue (or dark blue) arrows denote the List 1 motion vectors.

For more information on the motion vector displays in the H.264/AVC standard.
(See page 4-1, Compression Standards and File Types.)
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For MacroBlocks with four (or more) motion vectors, the MacroBlock tooltip is
expanded with extra information to display all the motion vectors. The example
below is for a MacroBlock in a B-VOP (in MPEG-4 Advanced Simple Profile)
where there are four Forward and four Backward motion vectors:

-
VOR no. g5
Rt (224, 272)
(14,17)
LG Ox01cdee (dec. 118222) bit 7
DIRECT
Cuant §l:
Bits iy
etlld OFF
AC predictn
szld O (000000)

el < -0.5, 0.0 <05 0.0>
<-0.5, 0.0 <-0.5 0.0>

Backward MY ES2 R <05 0.0=
=05 0.0 05 0.0
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MB Statistics

Numerals

5-92

This option displays statistics on a MacroBlock-by-MacroBlock basis, either for
the current frame only or averaged over a range of frames.

The options descibed in this section are also available from the MB Statisitics
toolbar.

The top of this submenu allows selection of:
B Numerals (numbers)

m  Colors

When this is selected, numbers are displayed for the MacroBlock statistics,
overlaid onto each MacroBlock.

| v Mumrersls
Colours

® None
lE]J{’jti
Eits

Shoes

(In the preceding example, Numerals is selected, but None is also selected, so no
statistics will be displayed.)

The displayed number is selected from this submenu; the following example
shows bits per MacroBlock in frame 49 of the MPEG-4 example file Space (no
bits = not coded):

W | Colows ¥ Mumerals
2000
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When statistics have been selected to be displayed, the MB Statistics toolbar
is also displayed:

Colour Map Key

Eits - I D [ Colours W Numerals
1 T} 2000

See the next section for a description of the MB Statistics toolbar.

NOTE. In the MB Statistics toolbar; selecting the Colors displays the colors and
the numerals.

Colors  When this is selected, colors are displayed for the MacroBlock statistics, overlaid
onto each MacroBlock.

The colors give a quick visual indication of the values in the video; the smaller the
number, the more towards blue, the larger the number, the more towards red:

Colour Map Key

Bits - I D v Colours T Mumerals
2000

NOTE. If it is hard to see the colors, the video can be blanked (set to mid gray)
by selecting Blank video in the Overlay menu. You can also blank the video by
pressing the B key when the video is selected.

If exact numbers are required, turn on the numerals, instead of, or in addition to,
the colors, or use the MacroBlock tooltip.

If it is not displayed, the MB Statistics toolbar can also be displayed from
Windows > Toolbars. Or you can right-click on the menu area to display the
context menu and turn MB statistics on or off.

The example below shows bits per MacroBlock in frame 50 of the MPEG-4
example file Space (no color = no bits):

F.00050

'J
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Some number ranges are best represented in linear scales (such as quants and
slices); others are best in logarithmic scales.

Linear/Logarithmic Scales

MTS4EA automatically chooses an appropriate scale and displays the values at
the bottom, middle, and top of the color range.

The choice of linear/logarithmic scale made by the MTS4EA is indicated by the
middle value on the color key. If the value is not numerically the average of the
top and bottom values, a logarithmic scale has been chosen by the MTS4EA.

Linear scale (for example, quants, slices):

Colour Map Key 3]
- — L _np Colows [ Mumerals

Logarithmic scale (for example, bits, average bits):

Colour Map Key 3]
Bits - I DO v Colows T Numerals

f 44 F000
= —

Menu Variation with  The menu below the selection of numerals/colors varies (slightly) depending

Standard  on the video standard:

¥ Numerals v Bumerals ¥ Nusnersls
Codours Colours Codaurs

* Nons * None " None
Cusants Cuanks Cusanks
Bits Eits Bits
Wideo packets Segments Shces
Fidelity Fidaly Fidehty
Frame range. .. Frame range. .. Frae range. ..
Averape bits Average bis fversge biks
Acge L odec B Average bitsjcoded MB Average bitsjcoded MB
Eer SR QMRS Averags quantisar Averags quantiser
Freq of coding Freq of coding Freq of coding
Freq of intra coding Freq of intra coding Freq of intra coding
i ! Average fidelity dwverage fidelty

MPEG-4 H.263 H.264/AVC, MPEG-2

NOTE. It can also useful to use this option with the Hold last frame option in the
Play Menu, which allows the total sequence statistics to be viewed in relation
to the picture content. For interlaced video streams, some of the MB statistics

overlays are not visible if the video is displayed in combined view (frame view).
To see the statistics in this situation, switch to the separated fields view using the
interlace toolbar. (See page 5-257, Separated fields view.)
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The first four of the MB statistics overlays apply only to the current frame:
®  Quants

= Bits

B Segments or Slices

= Fidelity

The remaining selections apply to the range of frames selected by Frame range.
B Average bits

®m  Average bits/coded MB

®m  Average quantizer

B Freq of coding

®  Freq of intra coding

B Average fidelity

NOTE. The frame range over which statistics are to be accumulated cannot be
changed during pause mode, otherwise MTS4EA could not ensure that the Trace
and Graph data were collected over the correct range of frames. For example, if
the video was paused at frame 23 and Trace was enabled for a range of frames
from 20 to 25, the Trace data would be incorrect.

When a range of frames has been set, the Frame range item on the MB statistics
menu changes, with a check mark to indicate that a range of frames has been
set. (See page 5-99, Frame Range.)

The status bar indicates whether the video frame being displayed is in or out
of the selected range of frames (See page 5-101, Frame range in/out indicator
on status bar.)

None. This option switches off any displayed overlaid MacroBlock statistics
on the current frame.

NOTE. The None option does not turn off the motion vector plot or MacroBlock
type display.

Quants. This option shows the quantizer used for the luminance for each decoded
MacroBlock.

If the MacroBlock was not coded, then no number/color is displayed.

This option can be used with Motion Vectors and/or MacroBlock types, but not
with any other digit overlay option.
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5-96

Bits. This option overlays the number of bits used to encode each MacroBlock in
the current frame.

If the MacroBlock was not coded, no bits are shown/no color is shown, even
though in MPEG-4 and H.263 a single bit is sent to signify an uncoded
MacroBlock.

NOTE. Because there is only enough space to display three digits, if the
MacroBlock used more than 999 bits, then +++ is displayed to signify an overflow
(a number greater than 999).

This option can be used with Motion Vectors and/or MacroBlock types, but not
with any other digit overlay option.

Video packets [MPEG-4]. This option shows the grouping of the MacroBlocks
into video packets. The start of a new video packet is distinguished by a
resynchronization marker in the stream.

NOTE. Video packets are only used in displays of information relating to MPEG 4.

Segments[H.263]. This option shows the segment numbering in use for the current
frame. Segments are defined as being Groups of Blocks. If a segment number is
zero, then it is not displayed - hence if no GOB headers or Slices are sent, then
this option will not overlay anything.

NOTE. Segments are used only in displays of information relating to H.263.

This option can be used with Motion Vectors and/or MacroBlock types, but not
with any other digit overlay option.
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Slices [H.264/AVC, MPEG-2]. This option shows the slice numbering in use for the

current frame; an example is given below:

D MPEG-? Exampls - Bus junction - stream (e

¥
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b
[
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LRRT O L T R ]
MOtE B RE I BEE 08 B 1 BRI

17 AP AT AT A7 AT A 07 17 I A7 AT A7 4T 6T AT 7 A7

NOTE. Slices are used only in displays relating to H.264/AVC and MPEG-2.

(In order to see the slice ID numbers more clearly, the video has been blanked,

using the Overlay > Blank video menu selection.)

This shows the same frame, with the slices displayed using the color overlays:

Yideo View: mp2_1

F:00006

Colour Map Key

Segments/siices - | I I [ Colours [ Humerals

The slice ID overlay option can be used with Motion Vectors and/or MacroBlock

types, but not with any other digit overlay option.
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5-98

Fidelity. This option shows the fidelity analysis values for each MacroBlock,
for example, PSNR in dB (decibels):

206264282 _45F1ﬂt]ﬂ£|13::‘2193 <
22297 % mc‘m 314321401 367
3320309312294 302386327 31.7M4532
2962893093273 131.7328 2%

22431455350

HN7322315

NOTE. Fidelity is grayed out until fidelity analysis is enabled. (See page 5-152,
Video Fidelity Enable.)

The type of fidelity analysis done is shown in the Fidelity tab of the Analysis
options. (See page 5-152, Video Fidelity Enable.)
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This option allows the start and end frames to be set for the calculation of the
MacroBlock statistics (the range is inclusive):

B Average bits

m  Average bits/coded MB
B Average quantizer

B Freq of coding

m  Freq of intra coding

B Average fidelity

NOTE. The frame range set on this tab is the same frame range used for the Trace
and Graph analysis (See page 5-195, Frame Range Tab.)

When the frame range has been set, the statistics are calculated from the first to
the last frame within the range (inclusive frame numbers) and the last values they
reach are held on the displayed frame when outside the range.

The frame range over which statistics are to be accumulated cannot be changed
during pause mode; otherwise the MTS4EA could not ensure that the Trace and
Graph data were collected over the correct range of frames. For example, if the
video was paused at frame 23 and Trace was enabled for a range of frames from
20-25, the Trace data would be incorrect.

Clicking on Frame range opens the frame range tab:

Analysis aptions q

Frame 1ange | Trace | Geagens | Visusl ditererce/Fidelly | Docoded video fle outpu |
Frame rargs
Frst feamny [ERE

i o

W Al hames

I
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5-100

All frames. This option is the default and calculates the sequence statistics from
the start of the sequence to the current frame.

To set a range of frames. If the All frames check box is cleared, then a range of
frames can be entered (in this case, frames 1 to 17 inclusive):

Analysis oplions E|

Fiatne 1ange | Trace | Geaphs | Visusl ditersrce Fidelly | Decoded video fe oulp |
F r-amess pawaps

Frst frama Lt fenwrsy
[ CRIE] T Alliames

When a range of frames has been set, the Frame range item on the MB statistics
menu changes, with a check mark to indicate that a range of frames has been set:

Slices
Fidelity
v Frame range...

Average bits
averane bits/caded MB
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Frame range in/out indicator on status bar. The frame number indicator at the
bottom right of the status bar changes when in/out of the frame range as follows:
The frame counter text is in black with a gray background:
|

abled: 0 0016 I

When a frame range has been set and the displayed frame is within the specified
range, the frame counter background changes to green, as shown:

abled: 0 [ 0005

When a frame range has been set but the displayed frame is outside of the range
set, the frame counter changes to white text on a red background.

[t
abled: 0

Average bits. This option displays the average number of bits used to code each
MacroBlock, by dividing the total accumulated bits for each MacroBlock by the
total number of frames in the frame range.

Both coded and not coded MacroBlocks are included in the average bits statistics.

NOTE. Because there is only enough space to display three digits, if the
MacroBlock used more than 999 bits, then +++ is displayed to signify an overflow
(a number greater than 999).

The color range displayed with the color overlays is a logarithmic scale:

Colour Map Key =
Bits Bl ______ D [ Colours | Mumerals
1 44 2000
== —

Average bits/coded MB. This option displays the average number of bits used to
code each MacroBlock, but allowing for the number of times it has been coded, the
total accumulated bits used to code the MacroBlock over the frame range specified
divided by the number of times that particular MacroBlock has been coded.

The color range displayed with the color overlays is a logarithmic scale: see
preceding screenshot.

Average quantizer. This option displays the average quantizer used to code each
MacroBlock over the specified frame range. It is displayed to one decimal place.

The color range displayed with the color overlays is a linear scale:

Colour Map Key (3]
- — L -31 ¥ Colours I Numerals

MTSA4EA Elementary Stream Analyzer User Manual 5-101



Overlay Menu

Overlay Color Ctrl+W

5-102

Freq of coding. This option displays the frequency of coding (number of times
each MacroBlock has been coded over the frame range specified).

NOTE. Because there is only enough space to display three digits, if the
MacroBlock used more than 999 bits, then +++ is displayed to signify an overflow
(a number greater than 999).

Freq of intra coding. This option displays the number of times each MacroBlock
has been coded in Intra Mode over the frame range specified.

Average fidelity. This option shows the average fidelity analysis values for each
MacroBlock over the selected frame range.

The type of fidelity analysis done is shown in the Fidelity tab of the Analysis
options. (See page 5-152, Video Fidelity Enable.)

'@ This item allows the selection of the color of the overlays. You can see the
values even if the decoded image is very dark (choose white) or very light (choose
black). It affects all the number overlays and the motion vector overlay.

In the motion vector overlay, two colors may be used for some video standards -
in this case:

m  Black selects black and dark blue colors for overlays
= White selects white and light blue colors for overlays

(See page 5-88, Motion Vectors Ctri+E.)
Black. This selects a black/dark blue color for the overlays.

White. This selects a white/light blue color for the overlays.
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Visual Difference

S MTS4EA - Video View: MPEG4 Exal

File Play EoUZEVE Analysis Edit  Alert
™ == | B summary toolip Ctri+U |
f C]. ME tooltip Cirl+M
| & Image inspector Cirl+l

i MB types Cirl+y

7 Motion vectors Cirl+E
ME statistics 4

Black
®  (hite

Visual difference 4 |v Enable...

A Luma only I Decoded
Blank video il Reference
— E Difference

* Diff scale x0.5
Diff scale x1
Diff scale x2
Diff scale x4
Diff scale x3
Diff scale x16
Diff scale x32
Diff scale x64
Diff scale k128

This menu option enables the visual difference video display; this uses an
uncompressed video reference file to show a video view of any of the following:

B The encoded (compressed) bitstream
®  The uncompressed video reference bitstream

B The visual difference between the encoded bitstream and the uncompressed
video reference file

NOTE. The visual difference display can be done on a range of frames only, if this
range is at the start of a file. For example, only the first ten frames of the YUV
reference file are provided for the H.264/AVC and MPEG-2 bitstreams Grenadier
Guards.

When displaying the compressed bitstream or the uncompressed video reference
file or the difference between the two, all the standard MTS4EA video playing
controls can be used to play the video forward/backward (although some of the
unrelated seek functions be grayed out).

MTSA4EA Elementary Stream Analyzer User Manual 5-103



Overlay Menu

Visual Difference Icon
Toolbar

5-104

This toolbar is displayed when the visual difference view is enabled:

T L i |
The functions of the icons are as follows:

Show encoded (compressed). Selecting this menu option (or clicking on the

® icon) displays the standard video window (shows the compressed bitstream

that was decoded by the MTS4EA):

var] =]i%)
-

Show uncompressed video reference. Selecting this menu option (or clicking on
the = icon) displays the frame in the YUV reference file that corresponds most
closely in time to the corresponding frame in the compressed bitstream:

LI R4 £ i
Y- !
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Show difference. Selecting this menu option (or clicking on the icon)
subtracts the uncompressed video reference video from the compressed video,
frame-by-frame:

R =i

P T

The MTS4EA uses the timing given in the:

®  Compressed bitstream itself for the displayed frame times of the compressed
bitstream

®  Uncompressed video reference set-up tab of the MTS4EA (the frame rate) for
the uncompressed video reference file

When doing the subtraction, the MTS4EA uses the uncompressed video reference
file and the corresponding frames from the compressed bitstream that are closest
to each other in time.

NOTE. The visual difference view can be used to display the difference between
two uncompressed video files; to do this, open the first uncompressed video file
using the standard File-open (selecting Open as type) and then select the second
uncompressed video as the reference file.

If the frame rate of the uncompressed video reference file is set incorrectly, the
visual differences will invariably appear to be much greater than they should be.
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Magnify visual difference by X. This menu selection or drop-down menu can be
used to magnify the visual differences on-screen, so that they are easier to see:

- - ' ; e

The magnification (multiplication factor) can be any of the factors shown:
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Blank Video

Overlay Menu

This displays the luma (luminance) only of the compressed bitstream, or
uncompressed video reference, or difference.

When this option is selected (), only the luminance of the image in the video
window is shown:

Luma only not selected Luma only selected

This option will blank the video output to a gray color. It is included so that the
motion vectors and other data can be viewed more clearly without the visual
interference of the decoded image.

B [

[T

B

In this example, the motion vector overlay is on and the video is blanked. You can
also blank the video by pressing the B key when the video is selected.

NOTE. The Blank video option is available only when one of the overlays on the
Overlay menu is in use; otherwise it is grayed out.
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Audio Options

These options are only available when an audio waveform is being viewed.

NOTE. Full audio analysis is not currently supported for the Dolby Digital (AC-3)
standard. For this standard, only audio extraction and playback will be available.

The audio summary and frame tooltips can be manipulated in the same way as the
video tooltips. (See page 5-62, Summary & Macroblock Tooltips Manipulation.)

Audio Summary Tooltip

Number of Channels

Sample Rate (Hz)

Frame Length (samples)

Output Format

Num Frames Decoded

5-108

When this option is selected, a window is displayed that provides summary
information about the audio frame being displayed or the sequence as a
whole. The information displayed differs depending on whether the stream is

playing/paused or is in stop mode. The selection of information provided by the
audio summary tooltip is as follows:

Audio Summary &3]

umber of channeis I

Sample Rate (Hz) LU0
Frame length (zamples) JRES

Output format RT3

Num frames decoded ]

WL L] 25681592

Time decoded (secs) s
Stream size (kBytes ) w3
WLEELGELG) Dolby Digital AC-3

=
B

If the audio stream is mono, this number will be one (1); if the stream is stereo,
this number will be two or more.

Sample rate of the decoded audio in samples per second (Hz).

Number of audio samples in each decoded audio frame.

The output audio sample format bit depth in bits per sample.

The running total of decoded frames.
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Total Frames

Time Decoded (secs)

Total Time (secs)

Ave. Bit Rate (kbits/s)

Ave. Frame Rate (Hz)

Stream Size (kBytes)

Audio Standard

Overlay Menu

The total number of decoded audio frames in the stream.

The time in seconds from the start to the current point in the sequence, calculated
as if the sequence were playing normally (the MTS4EA keeps track of the playing
time, irrespective of whether the sequence is paused at some point or played

in fast forward mode).

The duration of the stream in seconds.

This is total bits (kbits) divided by total time (secs).

This is total frames divided by total time (secs).

The size of the stream in KB.

The audio standard used.
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Audio Frame Tooltip

Frame Number

Time (secs)

Address (in audio ES)

Frame Bits

Plot Mouse Over

Histogram Mouse Over

Total Audio Data Size
[MPEG-1]

Ancillary Data Size

[MPEG-1]

Total SBR Data Size [AAC]

5-110

This tooltip displays information about a selected audio frame. The information
provided by the frame tooltip varies according to the audio standard being
analyzed and the options available for that standard.

Audio Frame 3]

o

osen

P L =] 0x005a00 (dec. 23040} bit 7
a7

The number of the currently selected audio frame.

The time in seconds from the start of the audio sequence to the start of the selected
audio frame, calculated as if the sequence were playing normally (MTS4EA keeps
track of the playing time, irrespective of whether the sequence is paused at some
point or played in fast forward mode).

The address of the beginning of the selected audio frame within the audio
elementary stream.

The number of bits within the selected audio frame.

When the mouse pointer is over an audio plot, this field shows the name of the
audio plot and its value for the selected audio frame.

When the mouse pointer is over an audio histogram, this field shows the name of
the part of the audio histogram the mouse is over and its value for the selected
audio frame.

The total number of bits used for the audio data part of the selected frame. This
consists of all the data that decodes to produce the audio frame, and does not
include other data such as the header, error check, or ancillary data.

The total number of bits used for the ancillary data part of the selected audio frame.

The total number of bits used for the SBR data part of the selected audio frame.
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Total Config Data Size
[AAC]

Total Data Size [AAC]

Max Scalefactor Blocks
[AAC]

Global Gain [AAC]

LTP Data Present [AAC]

Predictor Data Present
[AAC]

MS Mask Present [AAC]

Pulse Data Present [AAC]

TNS Data Present [AAC]

Gain Control Data Present
[AAC]

Window Sequence [AAC]

Window Shape [AAC]

Show Audio Features...

MTSA4EA Elementary Stream Analyzer User Manual
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The total number of bits used for the configuration data part of the selected audio
frame. This includes all data used to configure the AAC decoder (for example,
ADTS headers and AudioSpecificConfig data.)

The total number of bits used to represent the main and subsidiary payload
structures of the selected audio frame.

The maximum number of scalefactor bands per group for the selected audio frame.

Global gain, equal to the value of the first scalefactor, for the selected audio frame.

Flag to specify whether LTP data is present in the selected audio frame.

Flag to specify whether predictor data is present in the selected audio frame.

Flag to specify whether MS mask is present in the selected audio frame.

Flag to specify whether pulse data is present in the selected audio frame.

Flag to specify whether TNS data is present in the selected audio frame.

Flag to specify whether gain control data is present in the selected audio frame.

Shows the type of window sequence used in the selected audio frame.

Shows the type of window shape used in the selected audio frame.

A range of options showing audio related data.

5-111



Overlay Menu

Show Audio Waveform

B+ MTS4EA offers the ability to view an audio streams waveform: the y-axis is
normalized amplitude, and the x-axis is time (seconds).

The audio streams waveform can be viewed while the stream is playing, showing
the frames being marked off on vertical bars as the stream is decoded:

0 & +

et . P Ooised
L “ Liephindl 0 T
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Point: (5.77575, 0.856)
Play

Datapoint values
(visible only when
cursor positioned over
graph)

Overlay Menu

It can also be viewed when the stream has been played through to its end:
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The gray background is due to the density of marked-off frames; when the zoom
out icon is used, these will become more spaced and the shape of the waveform
more easily discernible (see the following figure). At each frame marker, the
frame type and number is shown.

Additional information can be found in the Audio waveform views status bar:

48000 Hz 16 Bit
al /| Disabled: 0 N o072

When audio and video streams are Sampling rate Bits/sample
sychronized, this is displayed.

When audio is decoded independently, at a
rate determined by available processor power,
this is displayed instead

\ 4
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It is possible to zoom in and out on this graph view using the first two icons on the
waveform view toolbar, as shown in the following screenshot.

A

The illustrations below show that it is possible to zoom in so far as to see the
individual data points plotted in the audio waveform.

026
g /Lf'u' f'% L
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The functions of the other icons are described under Audio Waveform Toolbar
icons. (See page 5-116.)
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The following screenshot shows the waveform of a stream with multiple channels:
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AudiO Waveform Toolbar Icon Function
icons

Zoom in (+) and zoom out (-) centered on the window (affects scale

e .
of x-axis only).

] Fit all data into window.

@ Locate origin (zero), for example, start of sequence.

e Autoscroll, for example, fill the analysis data in real-time as the audio
is decoded, and scroll the window to the right.

o Increase channel height (affects scale of y-axis only).

1- Decrease channel height (affects scale of y-axis only).

L Measure the data at the cursor. Values are reported in status bar.
Hold and drag to measure offsets and angles/slopes of lines.

& Scroll/pan (the cursor changes to show the scroll/pan direction).

) Zoom in/out centered on the cursor. Press <Shift> to zoom out.

1 Show or hide audio frame markers.

“o Show or hide the plots and plot key. A full account of analysis with the
plot tool is given later in this section. (See page 5-121, Show Plot.)

e Show or hide the selected histogram and associated key. A full

. account of histographical analysis options is given later in this section.
(See page 5-117, Show Histogram.)

st Show or hide the audio waveform.

NE Show or hide the audio/video synchronisation markers.
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Show Audio Frame Markers
(Im ) Shows/hides the audio frame markers.

Show Sync Markers

W ) Shows/hides the audio synchronization markers.

Show Histogram

Shows/hides the distribution of different types of coded data within each audio
frame. The available histograms depend on the audio standard in use. Only one
type of histogram can be overlaid onto the audio waveform at any one time. The
following histograms are available:

Audio Data Bit Usage = Shows the distribution of bits used for the following audio data syntax elements
Histogram [MPEG-1/2] = within each frame:

B allocation

m  sample

m  samplecode
m scalefactor
m  scfsi

(See page 4-1, Compression Standards and File Types.)

Lt Choswns |

g (e v
w M s & - 2 -
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Frame Data Bit Usage  Shows the distribution of bits used for the following syntactic structures within
Histogram [MPEG-1/2] ~ each frame:

B AncillaryData

B AudioData

®  AudioSequence

B ErrorCheck

®  Frame

®  Header

B HuffmanCodeBits

®  MainData

(See page 4-1, Compression Standards and File Types.)

ALk il

ey ee—

g e e
- e - -

Frame Bit Usage Histogram ~ Shows the distribution of bits used for the following top-level categories of data
[AAC]  within each frame:

®  Config

®  Main payload

m  SBR (Spectral Band Replication)

m  Subsidiary payload

(See page 4-1, Compression Standards and File Types.)
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Main Payload Bit Usage = Shows the distribution of bits used for the following syntax elements within the
Histogram [AAC] main payload data of each frame:

B channel pair element

B coupling channel element
B  data stream_ element

= fill element

B gain_control data

B ics_info

B |fe channel element

B program_config_element
B pulse data

B raw_data block

®  single channel element

(See page 4-1, Compression Standards and File Types.)

SBR Bit Usage Histogram  Shows the distribution of bits used for the following syntax elements within the
[AAC]  SBR data of each frame:

B sbr channel pair base element

B sbr channel pair_element

B sbr channel pair_enhance element
B sbr data

B sbr dtdf

B sbr envelope

B sbr extension

® sbr grid

B sbr header

B sbr invf

®m  sbr noise

B sbr single channel element

B sbr_sinusoidal coding

®m  Unused SBR data when no header has been found

(See page 4-1, Compression Standards and File Types.)
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Subsidiary Payload Bit
Usage Histogram [AAC]

5-120

Show Histogram Key

Shows the distribution of bits used for the following syntax elements within the
subsidiary payload data of each frame:

B dynamic_range info

m  extension payload

B individual channel stream
m Itp data

m  reordered spectral data

B scale factor data

B section_data

B spectral data

B tns data

(See page 4-1, Compression Standards and File Types.)

Shows/hides the currently selected histogram and the associated key; the first
available histogram is displayed if there is no current selection. The fields listed in
the key will vary according to which histogram is displayed.

Audio Histogram Key ®

I X
[=] atocation

E sample

D samplecode

D scalefactor

E scfsi

If a key is open when the histogram overlay is changed, the key will be
automatically updated.
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Show Plot

This menu presents you with a choice of different line chart overlays. The
available line plots will depend on the specific audio standard in use. Any
combination of the available plots can be plotted at any one time. The plots
available for each standard are as follows:

Total frame size [All standards]: The total number of bits used for all data of
each audio frame.

Total audio data size [MPEG-1/2]: The total number of bits used for the audio
data part of each frame. This consists of all the data that decodes to produce
the audio frame, and does not include other data such as the header, error check
and ancillary data.

Ancillary data size [MPEG-1/2]: The total number of bits used for the ancillary
data part of each audio frame.

Total SBR data size [AAC]: The total number of bits used for the SBR data
part of each audio frame.

Total config data size [AAC]: The total number of bits used for the configuration
data part of each audio frame. This includes all data used to configure the AAC
decoder (for example, ADTS headers, AudioSpecificConfig data).

Total data size [AAC]: The total number of bits used to represent the main and
subsidiary payload structures of each audio frame.

Max scalefactor blocks [AAC]: The maximum number of scalefactor bands per
group for each audio frame.

Global gain [AAC]: Global gain, equal to the value of the first scalefactor, for
each audio frame.
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Analysis Menu

2 MTS4EA 6.1.0 beta - Video View: H. 264/SVC Examp
Edit  Alert Window Help

File Play Owerlay BdgEl

FEE & Videa trace enable. .. Chrl+T
| B E E&E ‘ideo graph enable. .. Chrl+G

YWidea fidelity enable. ..
Qutput decoded video file. ..

VWideo analysis options. ..

H View video
&9 View video navigator

Wiew video stream hex CErl+H
Wiew video stream struckure Chrl+R

gﬁ Yigw hits per video frame analysis
ﬁ Wiew AVC ko SYC ME Percentage Yiew

Enforce extra restrictions L4

1641-004

This menu controls the collection and display of:

B Trace information, such as Trace/Parse bitstream and Trace/Interpret

Graph information

Fidelity analysis

B The selected layer for SVC streams
and the display of:

B Hex (hexadecimal) view of stream data
B The structure of the file being analyzed

B Analysis of the video buffer usage
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The Analysis options menu item provides access to all the Trace, Graph and
Fidelity options as well as setting of the range of frames over which to collect the
Trace, Graph and Fidelity information.

NOTE. Trace enable, Graph enable, Fidelity enable, Decoded file output enable,
Scalability Level Selection, and Analysis options cannot be set in pause mode - the
video must be stopped. Otherwise, MTS4EA cannot ensure that the Trace, Graph,
and Fidelity data is collected over the correct range of frames.

Video Trace Enable Ctrl+T

Yideo analysis options §|

Famerange Trace ]Graphs ] Visual d'rﬁerence/FideI'rty] Decoded video file out; 4 | *

mpfil_1_video vpt J

Available disk space: 20773 MBytes
File size limit: |50 MBytes

Options

[ Interpret s
] Alerts

1 VOP summary
1 MB row summary
] MB summary

] DCT level

[ Pixel level

1 VOP fidelity

1 MB fidelity

] Buffer

Stream summary

e

0K Cancel
| | |

The Trace options provide text outputs that describe the contents of an encoded
video stream, to various levels of detail.

The available Trace options vary with each video standard; the screenshot above
is for MPEG-4; the screenshots below for H.264/AVC and H.263 respectively.
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Video analysis options

Video analysis options

Frame range  Trace 1 Graphs ] Visual difference/Fidelity 1 Decoded videofile of Frame range  Trace ]Gmphs ] Visual difference/Fidelity ] Decoded video file outy 4 | *
W Enshlel
Filename Filename
ave_3_video wpt J h263_1_video wpt J
Available disk space: 20773 MBytes Available disk space: 20773 MBytes
File size limit: {50 MBytes File size limit: (30 MBytes
Cptions Cptions
[] Parse bitstream ~ [] Parse bitstream
] Interpret ] Interpret
[ Alerts [ Alerts
[] Frame summary [] Frame summany
1 MB row summary [1GCE summary
1 MB summary 1 ME summary
] Transform level [C1DCT level
[ Pixel level [ Pixel level
[] Frame fidelity [] Frame fidelity
[ MB fidelity = [ ME fidelity
[ Buffer Stream summary
[ R T— bt
Cancsl oK | Cancsl

NOTE. Using these options can generate a lot of data - files hundreds of MB or
more in size, so it is often advisable to collect the data on a range of frames, not
all (this is a selectable option).

Alternatively, you can set a maximum file size, after which no more data is output
to the trace file. A message is displayed if the specified file size is exceeded. (See
page 5-128, File size limit (available disk space).)

NOTE. The video can be stopped and the Trace file opened immediately after
going past the last frame number in the frame range — there is no need to wait
until the end of the video sequence.

To set the range of frames over which to collect the Trace data, click on the
Frame range tab.
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Frame Range Tab  This option allows you to specify the start and end frames between which to
gather the Trace and Graphs information.

NOTE. The frame range set on this tab is the same frame range used for the
collection of MacroBlock statistics, where these are collected over a range of
frames. (See page 5-99, Frame Range.)

The frame range over which statistics are to be accumulated cannot be changed
during pause mode, otherwise the MTS4EA could not ensure that the Trace and
Graph data were collected over the correct range of frames. For example, if the
video was paused at frame 23 and Trace was enabled for a range of frames from
20-25, the Trace data would be incorrect.

Clicking on Frame range takes you to the frame range tab:

Analysis opticns E]

Frame tange | Trace: | Geagen | Wisual cbferercesFideity | Dosaded video e outpus |
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All frames. This option is the default and calculates the sequence statistics from
the start of the sequence until the current frame.

To set a range of frames. If the All frames check box is cleared, then a range of
frames can be entered (in this case, frames 1 to 17 inclusive):

Analysis oplions E|

Fiatne 1ange | Trace | Geaphs | Visusl ditersrce Fidelly | Decoded video fe oulp |
F r-amess pawaps

Frst frama Lt fenwrsy
[ CRIE] T Alliames

Coed | ook |

When a range of frames has been set, the Frame range item on the MB statistics
menu changes, with a check mark to indicate a range of frames has been set:

Slices
Fidelity
v Frame range...

Average bits
averane bits/caded MB
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Enable. This option Enables/Disables the Trace output. If the output is disabled,
the remaining selections on the Trace tab are unavailable (grayed out) although
the values are stored during the current use of the MTS4EA. (They are reset to
their default values the next time the MTS4EA is started.)

Trace Tab

Video analysis options |z|

Framerange Trace IGrElphs I Visual d'rﬁerence/Fidel'rtyl Decoded video file outy 4 I L4

Filen

2ve_3_video vt J

Available disk space: 21726 MBytes

File size limit: If: MBytes

(=]
=2
b5
E]

|

KHOOOOOOO0O®RO

|

ok | Cacel | aepy |

Filename. By default, the suggested filename is the same as the base name of the
input video file (the video filename without the extension).

Any other filename can be entered; the MTS4EA will append a . vpt extension to
this filename if it does not already end in this. (.vpt = MTS4EA trace).

To browse to a specific folder and enter the filename there, click on the [...] button:

Video analysis options

Frame range  T1ace |Gmphs I Visual difference./Fidelity I Decoded video file outy 4 | *

—v Enable

Filename

;avc_3_\r|den vpt _J

Available disk space: 21726 MBytes

File size limit |5ﬂ_ MBytes Savetrace fileas,
— Save n: [ (3 MTS4EA |« @k E-
[ Interpret » ) AVDelay
Metts [ChavDelay Streams
[ Frame summary Cicodecs
1 ME row summary [ formats
1 MB summary Sllang
] Transform level E)System
S ::u(el Ii‘_‘:l ity avc_3_video.vpt

rame fidel = :
] B fideliy a\rc747\r|deu.vpt
[ Buffer
Stream summary =
o File name: |a|rc_3_video wpt _'_I Save
oK Cancel Bpply Save as type: | Trace output file (~vpt) -] Cancel
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File size limit (available disk space). Trace files can generate a lot of data: for
example, 2-3 MB per frame for the Parse bitstream and Interpret outputs. This
means that collecting data over many frames can easily generate a Trace file
hundreds of MB in size.

This entry allows you to limit the amount of disk space taken by the Trace file.
Once the Trace file reaches this size, it stops writing more data.
Parse Bitstream. If this option is selected, then the bitstream is parsed to a

file. This gives the individual bit patterns for the bitstream fields as well as the
mnemonic used within the standard to identify the field.

NOTE. The data from the output of Parse Bitstream is one of the best ways that
the MTS4EA provides of doing bitstream syntax debugging.

See General codes used in Trace files and Alerts in the Bitstream Syntax
Debugging section for detailed information on the meaning of these. (See

page 6-1.)

race: mpg4_3_video.vpt

B v Line numbers Find: Prev | Nest| V¥ Emor W Waming ™ Frame [ Text
Line numbers Parse = I [ ] [ ] I ] I { F I "Summaly aral ] I Filter Export...
> 000001 Standard: MPEG-4. Simple Profile A
000002 Resync, Method 1 gquant =
000003 Frame size: 352x288
000004 Filesize: 976 kBytes
Bit pattern in bitstream; 000005
. — —# 0000 0000 0000 0000 0000 0001 0000 0000 : VIDEQ_OBJECT START CODE
first bit (left-most) 000007 (0x00000004.7) 0000 0000 0000 0000 0000 0001 0010 0000 : VIDEQ_OBJECT_LAYER_START_CODE
EERAREN (0200000008/7) O-c= e T . RANDON_ACCESSIELE_VOL
000009 (0x00000008,6) 0000 0001 ——— ——— ———— ———— —— . VIDEO_OBJECT_TYPE_INDICATION
000010 (0=00000009,6) lo—v —oo —om o o e e . IS_OBJECT_LAYER_IDENTIFIER
; ; - 000011 (uxoouuuu 53 D001 i o e e e . VIDEO_OBJECT_LAVER_VERID
Starting bit position of the fT0%. 1) . VIDEO_OBJECT LAYER PRIORITY
e 6y . ASPECT_RATIO_INFO
mnemonic bitstream field, 0.0 (nxauounnnA,z) VOL_CONTROL_PARAMETERS
where 7 = first bit in the byte {0=00000004. 1% - VIDEO_OBJECT LAVER_SHAFE
{0=0000000B,7) . MARKER_BIT
o - i {0=0000000E, 63 . VOP_TIME_INCREMENT RESOLUTION
(left-most) and 0 = last bit {0=0000000D,6) . MARKER_EBIT
(right-most) {0=0000000D,5) : FIXED_ vop RATE
{0=0000000D, 4) . MARKER_B
(nxuuouuo, . VIDEQ_| OBJECT LAYER_WIDTH
: . MARKER_BIT
; ) . VIDEO_OBJECT_LAYER_HEIGHT
Compression standard L {0%00000010,0) 1 . MARKER_BIT
; {0=00000011, . INTERLACED
mnzmonlc fo;tf;j {0=00000011 ., . OBMC_DISAELE
itstream fie {0=00000011 . . SPRITE_ENAELE
(0300000011, . NOT_8_BIT
{ 0=0pA000 . QUANT_TYFE
G : . LOAD_INTRA_QUANT MAT
iti A {0x00000011, . LOAD_NONINTRA_QUANT MAT
Byte position fr.om the sta!'t of (000000011, . COMPLEXITY ESTIMATION_ DISAELE
the stream in hexadecimal {0=00000012, . RESYNC_MARKER_DISABLE
(000000012, . DATA_PARTITIONED
{0x00000012.5) 0 . SCALABILITY
(000000012, . STUFFING_BITS
. | Pp ================================ Fr { ================================
Separation marker (0=00000013, 000 0000 0001 1011 0110y VOP_START_CODE
i {0=00000017. —_— == - VOF_CODING_TYPE
inserted by MTS4EA {0=00000017., . MODULO_TIME_BASE
(anoounm?, . MARKER_BIT
2 . VOP_TIME_INCREMENT
BT (uxouonnma, . MARKER_EIT
VOP start code EHRLEE (02000000169) foeearen e ein s euncve e . VOP_CODED
joo0046 (0=00000018.2) 000— ———— ———— ———— ———— ———— ———— ———— : INTRA_DC_VLC_THR v
= ¥

Figure 5-1: MPEG-4 trace parse example
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Standazxd H
Erass siza: 152x28
Filesize Bi4349 kByiag

ooon

coon

ammm

anoo
oanon
o -
1l
a1l
0101
(ke

annd —
opoo oooo

agol =

1000

?5-“-;'?':. Exténdad profile-lavsl T.1

{ e 0OQ0000, 7
(BacDOOBOODL . ?
[ G0Do00004, 7
(00000004, &
( Da00000004 . 4
(Gw0000000S, 7
(00000 00E, 7
{0 00D000E . 6
{ Ge0000000E, 5
(D0 0000 00E, 4
(D0 0QODoQ0y, ?
[Gx0000000&, 7
[ DD 0OD000S, 6
[ﬂrﬂﬂﬂﬁﬂﬂﬂﬂ.%
3
o
7
b
7
&
5
4
E
2
1

(Dx00Q03000S .
(Bl 0O00009,
{ G0 QOOO00D0Y,
(Dx0OR0000A .
(00000008,
(el QO0000C,
( D0000000C .
( Bx0000000C,
(DD 0O0000C,
(D0 0QR000GC.
(Bl 900000,

L LG TR T T

i e i S g e g e e g i

AN EEEE RSN N EEES PPARES] SIS SN EN NN E RS SRS

TERD_BYTE
START_CODE_FREFIX_OWE_3IBYTES
FORBIDDER ZERD_BIT

HAL_REF_I

WAL_UKIT_TYFE

FROE I 1bC

COMSTRAINT SETO_FLAG
COMSTRAINT_SET1_FLAG
COMSTRAINT SETZ FLAG
KESERVED ZERo cBITS
m'EI._m-:.

SEQ_FAR
LOGE_ m.x_anE_rruSI unms.-l
Hc'ﬂmﬂﬁg:”uﬁ% CHT_LSE_HIKD™
K1 ‘ﬁ FRANES

GAPS_IN_| FRL'HE ﬂl.l']{_'-'hLUE_il..IJ}‘i‘E['I'

PIC_WI KUS]
FIC_HEI ISI m.} unn‘s HINUSL +
FRARE_NES_GHLY FLAG

L7_FLK
E_ADAFTIVE_FRAKE_FIELD FLAG
BIRECT ats THFERER REACE_FLAG
mus_Emppma_FuG
VUT_PARAMETERS_FRESENT_FLAG
RESE_STGE CNE BIT

DRaR AT TCRVEUT TEDG BTT

Figure 5-2: H.264/AVC example, at start of byte stream (full MTS4EA Trace view

window)

race: sve_1_video.vpt

Eu|lm || T Linerumbers | Find  Prev| Newt| ™ Emor W Waning W Frame [ Tew

i Fidely[[Summary_Histoorens | [

er‘

Export...

== Frame=1
(000000000,
{0=00000001,
(0=00000004
(0=00000004,
(000000004,
{0x00000005,
(000000006,
(0=00000007,
(000000007,
(0x00000007,
{0x00000007,
{0x00000008,
(0=00000008,
{0=00000009,
(0=00000009,
(0=00000009
(0x00000004,
(0x=00000004,
{0=00000004,
{0=00000004,
(0=00000004.
{0=0000000E,
(0x=0000000E,
{0x0000000E,
{0=0000000E,
(0x=0000000E.
{0=0000000E.
(0x=0000000E,
(0=0000000E,
{0x0000000C,
{0=0000000C,
{0=0000000F,
(0x00000011,
(0=00000013
vl

oooo UUUU 0100 0010

OO0 0 0 0 4 1 0 s U100 3 0 4 NI 00 0 R U1 0 i 1 e U1 0 = e 0 = 0

Parse Irtzipiet| Alett | Frame| G0B | B[ DCT| Biel | Butter] Fideli

Standard H.264/5VC, Scalable Baseline profilesLevel 3
Frane size: 640x480

Filesize 1032 kBytes

ZERQO_BYTE

: SCSET

L WS 9 KR A DR s O RO 16 R M PR W O

: START_CODE_FREFIX_ONE_3BYTES

- FORBIDDEN_ZERO_BIT

: NAL REF_IDC

: NAL_UNIT_TYFE

: LAST PAYIOAD TYPE_BYTE

: LAST_PAYLOAD SIZE EBYTE

: SCSEI_TEHPORAL ID _NESTING FLAG

: SCSEI_PRIORITY LAVER INFO_PRESENT_FLAG

: SCSEI_PRIORITY_ID SETTING FLAG

: SCSEI_NUH_LAYERS HINUS1

: SCSEI_LAYER_ID

: SCSEI_PRIORITY,

: SCSEL DISCARDABLE FLAG

: SCSEI_DEFPENDENCY_ID

QUALITY_. D

: SCSEI_TEMPORAL_ID

: SCSEI_SUB_FPIC_LAYER_FLAG

: SCSEI_SUB_REGION_LAYER FLAG

: SCSEI_IROI_DIVISION_INFO PRESENT_FLAG

: SCSEI_PROFILE LEVEL_INFO_PRESENT_FLAG

: SCSEI_BITRATE_INFO_PRESENT FLAG

: SCSEI_FRHM_RATE_INFO_PRESENT_FLAG

. SCSEI_FRM_SIZE_INFO_PRESENT FLAG

. SCSEI_LAYER_DEPENDENCY INFO_) PRESENT FIAG
: SCSEI_PARAMETER ! ESENT.

. SCSEI_BITSTREAM_RESTRICTION_INFO_] PEESENT FLAG
: SCSEI_EXACT INTE]

. SCSEI_LAYER_CONVERSION_FLAG

: SCSEI_LAYER OUTPUT_FLAG

: SCSEI _LAYER PROFILE LEVEL IDC
: SCSEI_AVG BITRATE

: SCSEI_MAX BITRATE LAYER

. SCSEI MAY BITRATE LAVER REPRESENTATION (%% cont'd r**a ]

SETS_INFO_FR]
R_LAYER_FRED FLAG

11

1641005

Figure 5-3: H.264/SVC example, at start of byte stream (full MTS4EA Trace view

window)
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(000000002, 6]
(000000002 , 1]
(0xDO000003, 1]
= (0x000D0004, 1)
(D C000000%, 6]
(0 0O00HI0T, 47
(Ox 00000008, 3]
(OxCO00000E, 21
= (0xD0OD0O0E, 1)
{Bx0D000005, 4]
- (0x0O00D000S, 3]
(000000005, 0]
{0x00000I0L, 7]
{0x00000004, 3]

= {|DeDI0DmI0E, 6]

Figure 5-4: H.263 example, at start of bitstream

{0xcDO000000,. 7] 1
{ ETART CODE

1 TREF

i PTIPE: 1-0-mpi-doi-fpfc-of
: OFEF

1 OPPTTPE

: HPPTYPE

1 CFN

i WUl

1 FOULANT

i FEI

! BMCEFC I

{hEe .

: CEPY

(00000008, 7]
1 COEFF

FICTURE START CODE

COEFF
S1GH

NOTE. Interpret also provides an excellent tool to do bitstream syntax debugging.
(See page 5-131, Interpret.)

To quickly find if there are any errors in the Trace file, use the Find Prev/Next
buttons on the trace view toolbar to navigate to the next/previous error or warning.

Go to other views/right click menu. A context-sensitive menu (Interpret & Parse
Bitstream only) allows you to go to the area in another view which corresponds to

the area that has been selected in the Trace file.

| By Copy ChHl+C

Goba view

] 4= Synchronise views

3 Es video
| ER Hex
' ﬁ Stream edit
4 Alert log

@ Mavigator

P Fidelity

b+ Audio wavefarm

NOTE. This right-click context-sensitive menu is only active in the Trace/Interpret
and Trace/Parse Bitstream trace files.
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Interpret. This provides interpretation of the decoded data in the bitstream.
Example outputs are shown in the following diagrams:

NOTE. It is important to also see General codes used in Trace files and Alerts
in the Bitstream Syntax Debugging section for an explanation of some of these
items. (See page 6-1.)

mpg4_3_video.vpt

=l ¥ Linenumbers | Find:  Prev | Nest| V Emor W Waming ™ Frame [~ Test:

000001 Standard: HPEG-4, Simple FProfile
000002 Resync, Method 1 gquant

000003 Frame size: 352x288

000004 Filesize: 976 kBytes

22

000005
- 000006 {0=x00000000,7) [VO {HP4} video_object_start_code = 0x100 (range: 0x100-0x11f)
MPEG 4 Standard n?mes for L CEocacacacacaae o na P43 Pridec_object_layer start_code = 0x120 (range: 0x120-0=x12f)
these parts of the b|tstream 000008 {0=00000008,7 VOL] {MP4} random_accessible wvol = 0

000009 (0=00000008
000010 (0=00000009,
000011 (0=00000009,

[ VOL] {MP4} wvideo_object_type_indication

[

i
000012 (0=00000009,1

3

1

&

)

3 = Simple Object Type

) [VOL] {MP4} is_object_layer_identifier = 1

) [VOL] {MP4} wvideo_object_layer_verid = 0xl: Version 1

) [VOL] {MP4} wvideo_object_laver priority = 0=zl

) [VOL] {MP4} aspect_ratio_info = '0001' = 1:1 {Sguare)

VOL] {HP4} wol_control_parameters are off

000015 (0=00000004.1) [VOL] {MP4} wideo_object_layer_shape = 0 (Rectangular)

000016 (0=0000000B.6) [VOL] {MP4} wop_time_increment_resolution = 0x7d (dec. 125)

000017 inf] {HP4} number of bits for vop_time_increment = 7

(0=0000000D, VOL] {MP4} fizged vop rate = 0 ; VOP rate can be variable

VOL] {MP4} wvideo_object_layer_width = 352; video_object_layer_height = 288
) [VOL] {MP4} interlaced = 0 (Not interlaced)

) [VOL] {MP4} obmc_disable = 1 (OBMC i=s disabled)

) [VOL] {MP4} sprite_enable = 0 (sprites not used)
)

)

)

000013 (0=00000004,
000014

For an explanation of the three (0=00000011, VOL] {MP4} not_8_bit = D (is 8-bit precision per pizel)
(0=00000011, VOL] {MP4} quant_type = 1
letter codes, refer to the ”,,1” 000025 {0x=00000011, VOL] {MP4} load_intra_guant_mat = 0 (No. do not load)
i i 000027 (0x00000011,1) [VOL] {HP4} load_nonintra_guant _mat = 0 (No, do not load)
BltStream Syntax Debuggm.g ooooze VOL] {MP4} use default nonintra gquantiser matrix
sechon 000029 (0=00000011,0) [VOL] {MP4} complexity_estimation_disable = 1
000030 (0=x00000012,.7) [VOL] {MP4} resync_marker_disable = 0

VOL] {MF4} Resync markers may be used

000032 (0=00000012,
000033 (0=00000012,
000034 (0=00000012,

) [VOL] {MP4} data_partitioned = 0 : data i1s NOT partitioned
) [VOL] {MP4} scalability is off (= 0)
)

7

6

&

4

3

2 ]

000026 VOL] {MP4} use default intra gquantiser matrix

i

1]

Z

6

5

4 VOF] {MP4} Stuffing bits = 0xf (number of bits is §)

Frame=1 ==
8 {MP4} vop_start_code

000037 (0=00000013,7
000038 (0=00000017.7
5
3

)] 0xlbé {should be 0xlb6)
) [VOP] {MP4} vop_coding type = 0 = I-VOP

) [VOP] {MP4} modulo_time_base = 0 seconds elapsed (bitstream values: length=9
) [VOP] {MP4} vop_time_increment = 0

< |

b
>
— —

000039 (0=00000017,
000040 (0=00000017,

Figure 5-5: MPEG-4 trace interpret example
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I~ Line numbers I Find:  Prev | Mewt| ¥ Emor W Waming W Frame [ Text:
i | WE T _ FSummary H ‘Lh! Filter||  Ewport... l

Standard: H.264-AVC, Baseline profile-Lewel 3 ~

Frame size: 352x288 =

Filesize: E31 kBytes

= = Frams=1

(0=xz00000000,7) [BSH zero_byte = 0=x00

(O0=00000001,7) [BSH start_code_prefix_one_3bytes = 0=000001

(0=z00000004,7) [HAL forbidden_zero bit = 0

(0=00000004,6) [HAL nal ref ide = 3 : Reference slice or SPS or PPS

(0=00000004,4% [HAL nal_unit_type = 7 : Sequence Paramster Sest (SPS)

(0=x00000005,7) [SFS profile_idec = 66 : Ba=sline profile

(0=00000006.7) [SPS constraint_setl_flag = 0 : May or may not obey 4.2.1 constraints

(0=00000006.63 [SPS constraint_setl_flag 0 : Hay or may not obey 4.2.2 constraints

(0=x00000006.5) [SFS constraint_set?_flag 0 : May or may not obey A 2.3 constraints

(0=00000006.4% [SPS constraint_setd_flag 0 : May or may not obey 4.2.3 constraints

(0=00000006,3) [SPS reserved_zero_dbits = '0000°

(0z00000007,7) [SES level_idc = 30 @ Level 3

(0=00000008,.7) [SPS seq parameter_set_id = 0 (bitstream walues: length=1 bits, ==g param=t

(0=00000008.6) [SPS log?2_max_frame _num_minu=d = 4 : MaxFramsNum = 256 (bitstream valus=s: +

(O0=00000008.1) [SPS pic_order cnt_type = 0

(0=00000008.0% [SPS logZ_max_pic_ordsr_cnt_lsb minusd = 4 HazPicOrdsrCntLsb = 256 (bitsh

(0=xz00000009,.3) [SFS num_ref_frames = 5 (bitstream waluss: length=5 bits. num_ref frames=[H

(0=00000004.63 [SPS gaps_in_freme_num_walus_sllowed_flag = 0

(0=00000004.5) [SPS pic_width_in mbs minusl = 21 : PicWidthInMbs = 22; PicWidthInSamplesI+

(0=0000000E, 4) [SES pic_height_in map units minusl = 17 . PicHeightInMaplnits = 18:; (bit+

(0=0000000C,3) [SPS frams_mbs_only_flag = 1 : Every picturs is a coded frams with frams M

(0=z0000000C, 2) [SFS direct_8=8_inference flag = 0

(O=z0000000C.1% [SPS frame_cropping_flag = 0 : Frame cropping offsst paramsters are HOT

(O0=0000000C,0% [SPS vui_parameters_present_flag = 1 : Annex E VUI parameters ARE present

(0=xz0000000D,7) [SFS azpect_ratio_info_present_flag =

(0=0000000D,63 [SPS overscan_info present_flag = 0

(0=0000000D,5) [SPS video_signal_type_present_flag = 0

(0=0000000D,4) [SPS chroma_loc_info present_flag = 0

(0=0000000D,3) [SPS timing_info_pressnt_flag = 1

(0=z0000000D, 2) [SFS num_units in_tick = 1

(000000012, 2) [SFS time _scale = 25

(0=00000017.2% [SPS fized frams rate flag = 1 A
< [ | b

Figure 5-6: H.264/AVC example, at start of byte stream (full MTS4EA Trace view
window)

B @] T Linenumbers \ Find Prev| Met| ¥ Enor W Waming ® Frame | Text:
hmmma Aot | frame] & [oer] ¢ iter| Ficeitg | W Fit=lty[[Stmmary H [l Fiter | Expon
Stendord 264 °STC Scalable Beseline profile/Level 3 =
Fram= size' 64048 =
e T i
=== Frame=1 s

(000000000, 73 [ESH zero_byte = 0x00
(0200000001, 7) [BSH stezl_coe pretix one dbytes - 0x000001
(0200000004, 7) [NAL forbidden_zero bit
(0=00000004,6) [KAL nal_ref_ide o ND]’\ reference slice
(0200000004, 4) [NAL nal unit_type = € . Supplemsntal Enhancement Information (SEI)
(0200000005, 7) [SEI last_payload_type_byte = 24
{0%00000006 . 7) [SE last_payload_size_byte = 192
(0%00000007,7) [SEI ScSET temporal_id nesting flag = 0 (bitstream values: length=l bits, ScSEI temporal id nesting_lag=0x0D
(0200000007, 6) [SEI ScSET priority_layer_info_present_flag = 1 (bitstream valuss: length=1 bits. ScSEL priority_layer_info_j
(0200000007, 5) [SEL ScSEl priority_id setting flag = 1 (bitstream values: length=l bits, ScSEI_priority_id _sebting_lag=0x19
(0200000007, 4) [SEI ScSEI num_layers minusl = 7 (bitstrean values: langthe=7 bits, ScSEI num_layers minusl=0x8)
(0%00000008.5) [SE So5EI_layer_id - 0 (bitstream values length-1 bits, ScSEL_layer id=Oxl)
(0%00000008. 4) [SEI ScSEI pricrity_id = 0 (bitstream values: length=g bits, ScSEI_priority_id=0x0)
{0x00000003 63 [SE GASET Aiscardabla flag = 0 (bitatzean valuss: langthoi bits. SGCET Aiscardable flag=0x0)
(000000005, 5) [SEL ScSEI_dependency_id = 0 (bitstream values: length=3 bits, ScSEI_dependency_id=0x0)
(0%00000009, 2) [SEI ScSEI quality id = 0 (bitstream values: length=d bits, ScSEI guality id=0xD)
(0%00000004. 6) [SE SCSEI_temporal_id = 0 (bitstream values: length=3 bits, ScSEI_temporal_id=0x0)
(0%00000004.3) [SEI ScSEI_sub_pic_laysr_flag = 0 (bitstrean values: lengthel bits, ScSEI_sub pic_layer flag=0x0)
(0200000004, 2) [SEI ScSEI sub_region layer flag = 1 (bitstream values: length=1 bits, ScGEI sub_region layer flag=Oxl)
(0=00000004. 1) [SEL ScSEI_iroi_division_info_present_flag = 0 (bitstrean valuss: length=1 bits. SoSEL iroi_division_info_pred
(0%00000004,0) [SEI ScSEI profile level infc present flag = 1 (bitstream values: lengthel bits, ScSEL profile level info pred
(0%0000000B. 7) [SE ScSELbitrate_info_pressitflag = 1 (bitstreax values: length-1 S ien. SoLET.bifTsin Tafe iecent:tlageom
{0%0000000B. 6) [SEL mn_raie_info prosent flag - 1 (biistrean valuss  lengihl bits. ScSET_trn_rate_info_pressnt_flag—
(0%0000000B, 5) [SEI = info present flag = 1 (bitstream values: length=1 bits, ScSEI frm size info present flag-
(0=0000000B. 2) [SEI e S T e e e e G s e e
(0%0000000B.3) [SEI ScSEI_ paranmster_ssts_info_present_flsg = 1 (bitstresam values: length=1 bits, GoGEL parsmetsr_sets_info o
(0200000008, 2) [SEI ScSET hitstreaw restriction info present_flag = 0 (bitstream values: lengthel bits, ScOEI_bitstrean_resth
{0=0000000B 1) [SEI ScSEI_exact_inter_layer_pred_flag = 1 (bitstream valuss. length-1 bits. ScSEL emact_inter_layer_pred_tlsd
(0%0000000B, 0) [SEI SCSET layer conversion flag = 0 (bitstrean values: length=l bits, S-SEI layer conversion flag=Dx0)
(0%0000000C. 7) [SEI ScSET_layer_cutput_flag = 1 (bitstresm values: length=1 bits, ScSEI_layer output_flag=0x1)
{0x0000000C &) [SEI ScSEI_ layer_profils_level_idc = 66 (bitstream valuss: length=24 bits, ScSEI_layer profile level_idc=0x420
(0%0000000F, 6) [SEI ScSET avg bitrate = 857 (Bitstream values: length=16 bits, ScSEI avg bitrate-0x353)
(000000011, 6) [SEI SCSEI max_bitrats_layer = 0 (bitstrean valuss: length=16 bits. GOSEI maw bitrate_layer=0x0)
(0x000000136) [SEI ScSEI e bitrate laver revresentation - 0 (bitstrean values 'lenathle Bits. ScEEL naex bitrate laver rer ¥
< I

1641-006

Figure 5-7: H.264/SVC example, at start of byte stream (full MTS4EA Trace view
window)
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= Trace: h263_1_video.vpt

Bzl & I Line numbers | Find: Prev | Mext| W Ermor W ‘waming ¥ Frame [~ Test
s l\nterpret I i I i I I ! ‘ I L 1 ] idelity "Summary istograr | | Filker Expart...
Standard: H.268 -~
Frame size: 352x288 =
Filesize: 808 kBytes
================================ Framns=] ==s==============================
(0=00000000.7) [PL 41263} PICTURE_START_CODE (PSC)
(0=00000002,1) [VPS] Frame=1; temporal_reference (HP4) ~ TREF (263) = 1; Cumnul. skip = 0
(0=00000003,1) [VPS] 1-O-ssi-dci-fpfr—=f (MP4) ~ PTYPE (263) = 0=83
inf] picture =ize i=s CIF (3)
rest of ptype = 0=l
Intra picture
(0=00000005,4) [VES] PQUANT= 4 {(0=d)
(O=z00000006,7) [VPS] CPM=0
(0=00000006.6) [VEPS] pei =
(0=x00000006,5) [VPS] psupp (HP4) -~ pspare (263) = 0O=xlf
(0=00000007,5) [VPS] pei = 0
GOB] GOB=0 Start: nunber of HBs=22
(0=00000007,.4) [HE ] mchpe i = 0=3
MB MBTYPE = 3
(0=z00000007.4) [HE HE=0; GOBE=0; mbtype = 3; chpc U.V = 1:1 (bitstrean values:. length=3 bits -+
(0=z00000007.1) [HE CEPY (263 or 261) Y0:¥1:¥2:¥3 = 1:1:1:1 (bitstrean values: length=2 bits =+
ME GOB=0; MB=0; pattern Y0:¥1:¥2:¥3:U:¥ = 1:1:1:1:1:1
(O=x00000008,7) [BLE] (ME: 0; GOE: 0) DC term is 80
BLK] MB=0: GOB=0
BLK] VLC table: Last=0: Run=0: Level=-47
BLK] VLC table: Last=0: Run=0: Level=—8. table index=7
BLK] VIC table: Last=0: Run=0: Lewvel=-11: table index=10
BLK] VLC table: Last=0. Run=0; Level=9. table index=8
BLK] VLC table: Last=0; Run=1; Level=9
BLK] VLC table: Last=0: Run=1: Level=%
BLK] VLC table: Last=0: Run=0: Level=-9: table index=8
BLK] VIC table: Last=0: Run=0; Level=-7. table index=6&
BLK] VLC table: Last=0: Run=0; Level=7. table index=¢
BLK] VLC table: Last=0; Run=1; Level=-2; table index=13
BLK] VLC table: Last=0: Run=0: Lewvel=1: table index=0
BLK] VLC table: Last=0. Run=0; Level=—4. table index=3
BLK] VLC table: Last=0: Run=1: Level=-1: table inde=x=12 b
< | >

Figure 5-8: H.263 example at start of bitstream

A context-sensitive menu (Interpret & Parse Bitstream only) allows you to go to
the area in another view which corresponds to the area that has been selected
in the Trace file.

| B3y Copy Chrl+C

i30ko

3 ES viden
4= Tynchronise views . Hex
| iy Stream edit
2 Alert log

@ Mavigakar

45 Buffer
Fidelity
b+ pudio wavefarm

NOTE. This right-click context-sensitive menu is only active in the Trace/ Interpret
and Trace/Parse Bitstream trace files.
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Alerts [All standards]. When selected, this option filters alerts and provides the
alert level, hex address, title, identity, and description.

Trace: mp4asp_3_video.vpt

B ¥ Line numbers Find: Prev | Newt| W Emor W “Wamning ¥ Frame [~ Text:
| W | | | ‘ | | ‘ | Summary | M Expart...
~

001 Standard: HPFEG-4. Adwanced Simple ProfilesLewesl 2
002 Method 1 guant., GHMC

003 Frame size: 352=288

004 Filesize: 355 kBytes

006 WARHWIHG (0=00000009,1): Incorrect stuffing bits (ID: 33002}
007 WARNIHG: fir=t bit of stuffing bits i= not '0' at bit 1 at po=ition 0x9 (dec. 9)

020 ================================ Frape=f =s========s======================
low (ID:

021 WARNING {0=00001C04.7): VCV owerf 33015)
022 Video Complexity Verifier model has owerflowed by 198.0 HacroBs at time 0.000=.The overflcs

024 WARNIHG {(0=00001D51.7): WCV owerflow (ID: 33015}
025 Video Complexity Werifier model has owerflowed by 396.0 HacroBs at time 0.033=.The overflcs

027 WARNING {(0=00001E74.7): WCV owerflow (ID: 33015}
028 Video Complezity Verifier model has owverflowed by 198 .0 MacroBs at time 0.067=.The overflc?

030 WARNIHG {0=00001F9B.7): WCV overflow (ID: 33015}
031 Video Complezity Verifier model has owverflowed by 396.0 HacroBs at time 0.100=.The overflc

-
|
£3

Frame Summary  If this level of Trace is selected, then the Frame summary is output to the file,
[H.264/AVC, MPEG-2, and specifying the number of bits generated, the index of the decoded frame, the frame
H.263] or VOP Summary type, the temporal reference (if appropriate) and other data.

[MPEG-4]  This example is for H.263, where Tref is used.

Trace: h263_1_video.vpt

S BEY I Line numbers Find: Prev | Newt| ¥ Emor ¥ ‘Waming W Frame [~ Test
,] i ‘-I 3 WIHame EE]: ]" I 'I (1= ]; ff I "1 AE Fidelt "Summaw istogr ‘ _E@Ed Export...
A

Standard: H. 263,
Frame size: 352x288
Filesize: 808 kBytes

= Frame=1
o A e

@

Frame=2
in 15309 bits

Frame=3 ===============z=======z==========
in 17526 bits

Frame=4 ===s====================s========
in 13595 bits

Frame=5
in 18573 BN\=

Dispalyed frame number Temporal reference (Tref) Number of bits used in encoded
frame (first frame must be an
Frame type Intraframe, hence its size)
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MB row summary [H.264/AVC, MPEG-4, MPEG-2] or GOB Summary [H.263]. This
Trace outputs summary data for each horizontal row of MacroBlocks, starting
from the top of the frame and working downwards.

i o L Rl b U L = = ) LT i L LIS L= S = T R R I o
H= 7: frame= ‘top=field:; with 45 MBs and took 20670 bits o
GOB= B: frames= rtop-fisld: with 45 MB= and tosk 20463 bits
GOB= 9: frame= ‘top-faeld: with 45 HBs and tock 18810 bits
GOB=10;: frame= ‘top-field; with 45 HBs and tock 18779 birs
GOB=11: f{frame= ctop-field: with 45 MB=s and took 18318 bits
G0E=12; frame= itop-field: with 45 HEBs and took 17346 bits
GiBE=13; [rame= ctop-field; with 45 HBs and took 16173 bits
GOE=14: {frame= ctop-field: with 45 MBs and took 167B6 bits
GOBE=15: [rame= itop=field: with 45 HBs and took 14456 bits
GOB=16: frames= itop-field; with 45 MB= and took 13293 bits

GOB=17: frame= ctop-field: with 45 NBs and tock IHEﬁ!SEiEs

e et e e e Bt et et S B S

GOB= 0 frame= ‘bottom=field: with 45 MBs and took bits
GiE= 1: frame= ‘bottom—field: with 45 MB= and took 1675 bits
GOB= 2: frame= ibottom—f1eld: with 45 MBs and tock 1843 bits
GiH= 3. frame= ‘bottom=field: with 45 HBs and took 1982 bats
GOBH= 4: frame= ‘bottom—fimld: with 45 HB=s and took 2227 hits
G0E= 5. [rame=- ‘bottom=field: wvith 45 MBs and took 2512 bats
GOB= &: frame= ‘bottom=fimld: wvith 45 MB= and took 4806 bits
GOBE= 7: frames= botton—fimld: with 45 MBs and took 014 bits
GOBE= B: frame= bottom=field: with 45 HBs and toock €319 bats
iR 4 frasss bt v fiml A wirh A5 WRe sand teemb A371 hits e

Figure 5-9: MPEG-2 example (interlaced example with top and bottom fields)

I Line nesmbae Fanadt Fih'l de! F Emce | Wareg F Fisme [ Test

COR= 0 Erangs 1 ssgueant= 0 with 22 HB= and took 5524 bibts -~
GOR= 1 £ rome= 1, megment= 0 with 22 HB=s and took 10223 bits

GOR= 2 Erames 1: segwent= 0 with 22 HBs and took 14413 bits

GOBR= 3. frame= 1 segrent= 0 with 22 HBE=s and took 18810 bits

GOP= 4: frame= 1 segrnent= 0 with 22 HBz and took FI535 bits

Z0OE= 5. frames= 1, segrent= 0 with 22 HB=s and toobk 28331 bits

GOB= 6. frame= 1: segment= 0 with 22 HBs and took FI4158 bits

GOE= 7. {ramnss 1; segrent= 0 with 22 HMBa and took 42661 bits

GOR= 8. [frams= 1l: megment= 0 with 22 HBs and took 49835 bits

GOE= 9 [rams= 1 seguent= 0 with 22 MBs and took S5989 bits
GOR=10; frames= 1; megment= 0 with 22 HBs and took (0706 bits
GOB=11. Erama= 1. segmant= 0 with 22 HB= and took 63687 bits
GOE=12 . frames= 1l; segeent= 0 with 22 Bz and took &580% bits
GORE=13. frames= 1. segment= 0 with 22 HB= and took 6684 bits
GOE=14; frame= 1, segment= 0 with 22 HBa and took &7%84 bita
GOE=1%. frame= 1. megment= § with 22 HBEx and took 69393 bites

Hs1h . Pranss 1 ek 0wl R 33 HAs mwnd pelk T1I73 R Em W

Figure 5-10: H.263 example
(See page 5-78, Segment [H.263 only].)
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MB Summary. For each MacroBlock, this option provides the location of the
MacroBlock (MacroBlock column and row, frame), the type of coding used, the
quantizer used, and the number of bits used. MB col=0, MB row=0 is the top
left MacroBlock in the frame.

ME =als [; ME rows Q) Framss 1; 8 wyps Intea I_dxd [ @); with Q=28 azd vosk B39 bits
MB col= L: MB sow= 8. Frase= 1: 3¢ type Intre I_dxd [ @F; with 0=28 and tock 219 batm
ER col= 2: MR rov= 0: Frame- 1; a5 type Intre [_dxd [ @F; with O=20 and took 120 bats
KB col= 3, HME zow= 0 Frams= 1; 5 wyps Intra I_4md [ @}; with O=29 and took 112 biks
ME cols 4. ME rows 0. Frames 1. is type Intra I_dxd { 0} with Q=28 asd tock 670 bits
KB col= 5: HE rov= 0: Fréwe= 1: ax type Intrs I_dxd [ @) wath O=24 and tock S8l bite
KB col= &: HE row= @ Frame- 1: a5 iyps Intrae I_dud [ ¥} with O=28 and took 502 bats
EB col= ¥ HE zows O, Franss 1. 28 uyps Imtrs [ lewlé 21 0 [ 7}, with Q=28 asd Leak 39 bata
HB cal= 8: HE sow= 0. Frame= 1. i3 wypa Intsa [_d=d t @}: 162 Bics
HE col= % HE zow= 0. Frame= 1: s type Intre [_dxd [ o) J6E baks
KB col=10; ME row= ) Framss 1; 18 tpps Intrs I_16wlé 1 _1_1 (1%): 102 biks
MB malsll; ME sows 0; Framss 1) is typs Intea I_d=d [ o) 263 bits
NB col=12: NB yows= 3. Frame= 1: e type Intre I_dxd [ @k; 242 bitw
ER col=13: MR row= 0. Frame- 1; % dtype Intre [_léwlé 1 2 1 (22} 212 bats
KB col=14; ME zov= 0 Frams= 1; 5 wyps Imtra I_4xd [ @) 291 baks
ME col=15. ME rows 0. Frames 1. is type Intra I_dxd ¢ oy 215 Bies
KB col=16. HB rov= 0. Fréwe= 1: aw iype Intrs I_dx4 [ @) 182 bits
KB col=17; HE row= 0 Tt 1; 15 type Intre I_dmd I 383 baes
KB col=13; HE zowe &) Frames 1; 28 iyps Imira I_dxd [ @); d0d bics
MB col=19: MB yows 0. Fraws= 1: 38 type Intra [_dx4 { B): 751 bits
HE col=20: HE sow= 0: Frams= 1: 1= typas Intre [_dxd [ @) 615 bats
HB col=21; ME row= ©) Framss 1; 18 typs Intrs I_dud [ W) 422 bits
HB cols . ME sows 1. Frawss 1. 18 wyps I[ntra I_dxd [ o) 224 Btas
MB col= L: MB yow= 1. Frama= 1: s type Inmtre I_dxd [ @k; Tb bitm
KR col= 2: HP rov= 1. Frame- 1; s iype Intre [_léwlé_0_0_1 (13); 57 bats
KB col= 31; HME rows 1; Framss 1; s vyps Intra I_dmd [ 2); 295 baks
HE col= 4:; ME sows 1. Fraass 1: 28 vype Intea I_dxd [ O 400 bics
KB col= 5: HE sow= 1. Fréwe- 1: as type Intrs I_dx4 (o} B 131 baks
KB col= &: HE row= 1. Tt 1; 15 type Intre I_dmd { @) L2 baks
KB cols 7 HE rows 1 Frames 1: 28 vyps Imira I_lésla_0_2 1 (21} with Q=28 and took BY bats
MB col= 3: MB vows 1. Fraws= 1. 38 type Intve [_L6xl6_D_2_1 (21} waith Q=28 azd tosk 167 bits
HE col= % HE row= 1: Frame= 1: 1= typa Intre I_dxd [ @): with O=20 and took 403 bats
HB col=10; HE row= 1: Framss 1; 15 typs Intra I_dud i @); with O=28 gook 204 bits

MB col= 0; HE rove 0. 1. iz type INTRA : wath Q=16 and took 47 bits
MB ced= 1. KB rove- O, 1. 3m type INTRA with 0=16 and took 36 Bits
MB col= 2: KB rowe 0 1. im type INTRA : with =16 and tock 30 bits
WB col= 3. KB rowe= 0, 1: iz type INTRA o with =16 and tock 71 bits
MB. col= 4; HB rowe= 0. 1: im type INTRA : with 0=1f and teck A8 Bits
ME =el= 5 ME ravs 0 1! i= typa INTRA : with Q=16 and toak 69 bite
MB col= 6. MB raws 0. 1: i& type INTRA : with Q=16 and tosk 120 bits
MB col= 7. HE rovs 0 1. 18 typa INTEA : with 0=16 and took 145 bats
HE col= 8: HE rows 0 1. is typ=a INTERA : with 0=1% and tock 175 bats
HE col= 9. HE row= O 1. 15 typa INTEA : with O=1é and took 177 bats
ME col=10; HE row= 0; 1. is type= INTEA o with Q=16 and took 267 bats
HE col=11; HE row= O; I, i=m type INTRA ; with Q=16 and took 134 bats
MB col=12; HB row= 0, 1; 1s type INTEA o with Q=16 and took 223 bats
HE col=13; HB row= 0; 1; 1= type INTEA 5 with Q=16% and took E2 hats
HE col=14; HE row= 0; I, is type INTEA o with Q=16 and took 96 bats
HE col=15: HE row= 0. 1. is typa INTRA . with Q=16 and took 99 bats
HE col=16: KE rows 0. 1. iz typa INTRA ; with Q=16 and toock 163 bats
HE eol=17. KE rows 0. 1: iz typs [ o with Q=16 and tesk 110 bats
HE eol=18. KE rews 0. 1: iz type INTRA : with O=16 and teak 37 bats
HE eol=1%: KE rows 0. 1. is typs INTRA : with O=16 apd teok 145 Bits
MB col=20: KB rows= 0. 1: is type INTRA : with 0=16 and teok 111 Bits
MB esl=21: MB rows 0 1. 1% typa INTRA ; with 0=16 and teok 16l bits
HE col= 0: KB rows 1. 1: 1% type INTRA ; with O=16 and took 144 bits
HE col= 1: HE rows 1. 1. is type INTRA with O=16 and took i8 bits
MBE col= 2 HE row= 1; 1, is typs INTEA with Q=1& and took 48 bits
MB col= 3; HE row= 1; 1, 1= typs INTRA with {=1% and took 90 bats
ME col= 4; HE row= 1, 1, 1= typs INTRA with (=16 and toock 199 bats
ME col= §; HE row- 1; 1, 1z type INTEA with Q=1% and tock 213 bats
MB col= &6; HBE row= 1; 1, is type INTEA  with Q=16 and toock 147 bats
ME col= 7: HB rowe 1. Frames 1; is type INTEA . with Q=16 and took B3 bats
HE col= 8: EB rows 1, Frames 1) is type INTEA . with Q=16 and took 79 bats

Figure 5-12: MPEG-4 example
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Transform Level [H.264/AVC] or DCT Level [MPEG-4, MPEG-2, and H.263].

NOTE. In H.264/AVC the report is of transform coefficients that are not DCTS.

For MPEG-4, and H263 this gives three sets of information:
B Before dequantization = the values of the DCT coefficients in the bitstream

B After dequantization = the before values after they have been multiplied by
the quantizer matrix

before dequanti=zation (MB=0; GOB=0; Frame=1. Block=¥Y0)
a

18 oo 0
-2 -1 0 0 0
_} g g g g Block Y0 before and
i 0o o o a0 ot
e i i i By after dequantization
o o 0o o 0
oo 0 0 0 i
after deguant (MB=0: T ; Block=¥0) guant=1
432 0 0 0 0 0
-68 -3¢ 0 0 @ o 0
40 0 0 0 @ o a
—-4Z 0 0 0O 0 0 0 0
44 0 0O 0 0o 0 0 0
oo 0 0o o 0 o 0
o o 0o o0 o 0o o 0

B recon_dct = the inverse DCT residual values, before summing with any
prediction. The data is written into the file in two separate places - the second
part is below:

2l Blocks Y

In H.264/AVC the report is of transform levels:
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5-138

layals (MEB: 0; Frams=:

-3

-281&6 -B4D -25&

1] 1] 1}

0 0 0

[i] i} i}
levels (MB: 0; Frame

=256 0 0

1] i} o

1] 1] 1]

Li] (1] 1]
levels (ME: 0: Frams=:

1] 0 1}

0 0 0

a 0 0

[t} o 1}
lavels (ME: 0; Frame=:

L] o 1]

1] 1] 1}

1] 0 0

0 0 0
levels (ME: 0: Frame

1024 0 0

1] 1} 0

Li] 1} 1}

L] o 1]
lavels (ME: 0: Frames:
1024 0 i}

1] 0 0

1] 0 0

a 1} i}
lavels (MB: 0; Frame:

Li] o 1]

1] o 1}

1] 0 0

0 0 0
levels (ME: 0: Frame:

1] 0 0

n n n

= = = = P b
[=l=R=R=RLEN=J=1=L=REN=F=0=1=1F}=]=}=}=§L§

[=1=1=R=REN=N=F=N=0L%

1

=
(=X =] =N8=LH

=1
-

Block 0:¥0)

Block 0:¥1)

Bleck 0:72)

Block 0:Y3)

Block 0:1)

Bleck 0:V)

Block 1:Y0)

Block 1:Y1)

In MPEG-2 the data is reported in the following format:

Using default intra quantizer matrix:
8 16 1% 23 26 27 19 3l
16 16 22 24 27 29 3. 37
19 22 26 27 29 34 34 38
22 22 2 27 29 34 37 4D
22 @6 27 29 32 35 40 48
6 27 % 32 3/ 40 48 5§
e 27 29 34 38 46 56 69
27 29 35 38 4 B 69 83
Usimng default non=intra quantizer matrix:
6 16 1% 16 16 16 16 1%
16 16 16 16 16 16 16 16
16 16 16 16 16 16 16 16
16 16 16 16 16 16 16 16
16 16 16 16 16 16 16 16
16 16 16 16 16 16 16 16
16 16 16 16 16 16 16 16
16 16 16 16 16 16 1l& 16
ICT cosfficients for HB 0 {x=0, y=0}, block YO
Before dequantisation: fter dequantisation
=BE 1] 0 0 [i] a a o =588 a 1] o
o] L] o 0 0 Q o o ] 0 o o
Q '] & 0 0 Q 0 ] 0 Q o o
o 1] 0 0 0 Q o o 0 ] o o
o 1] o 0 0 1] o 1] 0 ] 1] o
o 1] 0 0 ] 1] o 1] 1] 1] i} ]
B 0 0 0 0 & 0 0 0 0 0 0
B o 0 0 @ 0 0 o 0 0 0

ICT comffacients for HBE 0 {x=0. y=0}). block Y1:

Bafore deguantisation:
19 -43 =10 0 =1

-4 4 =1 0 0
g o o 0 0
2 =1 0 0 ]
1 o o0 0 a

[=R= = Lo L]

Qooooo

After dequantisation:

152-420-118 0 =16
=40 40 =12 0 0
o & o o 0
27 =13 o o o
13 1} o o o

oo o

[-1-1-T_-3_-F_-4-%_]

[—F-X-1-1_]

f=f=f=J=R-F=l=F=]

(=X =T=1=1=]

[=1=1=)=R=1=1=1=]

[=X=t=l=l=]

Af ter inverse transfc

=86
=86
-85
—BE
-BE
=BE
=8k
=86

After inverse

=79
=80
-76
-7

=85
=86
-86
-86
-8&
=86
=86
=86

=4

=52
=54
-50
-48

=838
=86
-26
—-26
L]
=8&
=86
=36

=4
=16
=18
=14
-10

L]
L]
L]
L]
=B&
=86
=56

transfc
2

& =HE&

=B&
-B&
-BE
-BE
=BE
=B6
=86

NOTE. This can generate a lot of data.
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Pixel level. This lowest level of Trace provides the output pixel values in 8x8
blocks for the video decoding process.

[inf] recon_mb YO

39 41 43 4p
35 3P fHE: =41
42 42 44 45
53: ‘R3: 54 BS
53: :B3: :53% 151
50 49 48 4p
67 B6 B4 61
9% o1 HY SBE
[inf] recon_mb ¥1
48 48 48 48
48 48 43 48
48 48 43 48
48 48 43 48
48 48 43 48
48 48 43 48
48 48 43 48
48 48 43 48
[inf] recon_mb ¥2
B W 2 e B K 7o i e
{1 BEG v D0 o B e SR
3t T Tl 7t Bl
123 123 123 123
123123 123 123
] B S o i e B et
3 BRI S A e B e B
2312323123

[inf] recon_mb ¥3
Too: 9% 9 9
135z 194 Jetsy
F36: 135 jBhl
2 2 Ve p B2 T8
a Bt e 124
121:122 125
i o I K2 B B B B
s a5t B i B 0 P B

[inf] recon_mb u
el Bt i e e o e b
o 3 b = g i B D
i e ) e N e
a sl e i i 6256
sl iR i N
3l b b e e b
s BL T o b i L= i Bl
B b oo B g B i)

[inf] recon_mb w
144 144 144 144

147 147 147 147

131
134
113
124
123

Frame=1)

{ME=0;
3

GOB=0;
5

Fraﬁziil”_,,———

Reconstructed pixel data (in
the 8x8 block)

43 48

43 48
43 48
43 48
43 48
=0; GOE=0; Frame=1
123 1

1231235123123
1:23: 1237 123+ 123
123:7123:123:°123
123123123 123
1230523021523

123
33123123
GOB=0;

90 86 84 83

Frame=1

Blocks shown for:

= Y0to Y3 values

. U values

= Vvalues

126 123 121 120
130 128 127 12
117 116 116

(MB=0; GOB=0; Frame=1)
144 144 144 144

b B By B, B Ry B L B b7 B

NOTE. This can generate a lot of data.
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Frame fidelity [H.264/AVC, MPEG-2, and H.263] or VOP fidelity [MPEG-4]. This
provides a Trace output of the fidelity analysis frame-by-frame. (See page 5-152,
Video Fidelity Enable.)

Trace: mp?_3 (rame Tidelity. vpt

[ Line rambers Find P‘uv[ Mext | W Emor

W Waring W Frame F'T&m[

=13

Frame, Fimld, FSHRE 255(Y).
4

L 0, 19.399294, 0,998505,
1, 1, 19.4328%91. 40.380371.,
2. 0. 19.271704. 39.174057,
¥ 1. 19.394327. 39, 327035,
3. 0. 19.302256, 39.228737.
3 L 19 . 3IBE701, 39.190760.
4, 0. 19309084, 39.029911,
4 1. 19.379440 38._843874,
5. 0. 19.298326. 38.902716,
5. 1. 19.395360, 39.975184,
6. . 16.818166. 36.594331.
B, 1, 17 . 076394, 36 449733,
7, 0., 1&.706058, 35.813884,
7. 1L 16. 802132, 36.121319,
8. 0. 1&.646836. 35.821527.
B. 1. 16 . 745658, 35 376917,
- H 0. 16.899383, 35.940137.
9 1, 16 . 852528, 35 710925,
10 0, -1.000000 -1 . 000000,
10, 1. =1.000000, -=1.000000,
i1, Q. =1.000000. =1.000000.
11. 1. =1.000000. =1, 000000,
12, 0. =1.000000, -=1.000000,.
1 1 —1_nnnnnn —1_nnnnnn

FSHE 255{(0}),
42

QQooon
oonoon
oonoon
ooooon
nnnnonn

FSHRE 255(V)

NOTE. The lines in the preceding screenshot for frames 10 and above are empty
because the corresponding YUV file stops at this point (there are no more frames
in the YUV file). The -1 in the trace file indicates that the YUYV file is missing.

Some of the example files provided have the necessary corresponding YUV files for
fidelity analysis. (See page 5-38, YUV source files for Example Fidelity Analysis.)

MacroBlock fidelity. This provides a Trace output of the fidelity analysis for each
MacroBlock in the frame range. (See page 5-152, Video Fidelity Enable.)

== Trace: mpd 3 MacreBlock fidelity. vpt

I Lirse rusmbets Fird HwJ Mml ¥ Enoe

Frame, Field. HB{x). HB(y). PFSHR Z55(Y}
1 o, 0. o, 19. 314327 a4
2 b o, 1. o, 18 394331, a0
1. o, 2 o, 18, 514850, 41
1. 0. = 0. 18 5585591, 46
1. ") 4. 0. 18 488502, 43
X, o, 5. o, 18.50051L. 41
1. o, [ o, 18 . 509164, i1
: LS o, 7. o, 18.379233 aa
1. 0. a8, o, 18.431187 41
1. 0. 9. 0. 18.581447 47
1. o. 10. Q. 18 . 571484 46
1 o, 11, o, 18 . 853352, 40
p o, 12 o, 18 &63806 a9
1. 0. 13. o, 19, 626451 48
1. A 14. 0. 18 454867, 44
1. o, 15. o, 18 . B14398. 51
1 fl 16 n 1R TRARS? 4 F

e

- PSR £55(

633243, i

1937973, a4
450441, a4
De4231. 48
427985, 47
073770, 4B
IFR1TT, 16
247723, 48
895081 . 16
161703, 46
106602 . S0
118053, 47
918945, a4
DE3470, 44
317396, 47
D07 464 . 46
FRARPET 47

F Wwaring B Frame [~ Test
T}, ESHR 255(%F &
7.741623

FEEEGA
017764
Stga23
054465
SSR3IZI

-349810

TaBaA?se
&9E703
280343
510586

161703

S7B923
Fo0412
620020

49810
TPTEAR

EES

NOTE. Some of the example files provided have the necessary corresponding
YUV files for fidelity analysis. (See page 5-38, YUV source files for Example

Fidelity Analysis.)
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Buffer Analysis [MPEG-4 Part 2, MPEG-2, and H.264/AVC]. When selected, this
option traces the buffer analysis.

The data output for the H.264/AVC standard can include multiple picture buffers.
The buffer limit and picture bit rate are supplied at the start of the trace data.
The remainder of the trace data indicates the time and the bits present in the
buffer. Other information recorded includes when bits are removed, and buffer
underflows and overflows. The H.264/AVC trace will only be available if the
stream contains sufficient information to perform the buffer analysis.

The data output for the MPEG-2 standard is the same as for H.264/AVC, but
only one buffer is ever traced.

The data output for the MPEG-4 Part 2 includes a video buffer verifier (VBV), a
video memory verifier (VMV) and a video complexity verifier (VCV). The video
buffer outputs the same data as H.264/AVC, that is, buffer limit and picture bit

rate. The memory and complexity verifiers output their data in macroblock units.

B I Line numbers Find:  Prev | Mest | ™ Emor W Waming W Frame [ Test

Standard: HPEG-4. Sinple Profile

Resync, Method 1 quant =
Frame size: 352x288

Filesize: 976 kBytes

| it | : |- ] I | | 1 ‘ |Buﬂer ‘ F ||Summaw t || _Eﬁsj Expart
~

ST e e e e e e R e e i i
Picture buffer limit i= E655360.00 bits
Picture bitrate is 393216 bits/s

VBV, -1.106771, o.on
VBV, 0.ooooon, 435352 .00
VBV, 0.ooooon, 424548 .00

Picture buffer had 10704 00 bits removed at time 0.00
Complezity buffer limit is 396 .00 HE
Complexity decoder rate is 11880 HE-=

VeV, o.oooooo, o.oo

ViV, o.oooooa, 39600

Henory buffer limit is 792 .00 HBE

VMY, o.oonoooo., o.on
================================ Framns=3 ================================
YEV. 0.osoooo. 456105 .28

YEV. o.ogoooo, 446825 28

Picture buffer had 9280.00 bits remnoved at time 0.08
YCV. 0.033333, o.oo

Complexity buffer had 396 .00 HE removed at time 0.03
VCV, o.osooo0o, 1}

VCV. o.osoooo, 39600

VHY, 0.033333, 396 .00

VMV, 0033333 396.00

VHV, 0.033333, 39600

VHY, o.ogoooo, 396 .00
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Stream Summary [All Standards]. A summary of the stream properties is appended
to the end of all traces, unless it is actively disabled.

2

Trace: mpdasp_3_video.vpt

B [ Line numbers Fird:

Prev | Mest | V¥ Emar

Filenamns: mpdasp_3
Standard: MPEG-4
Frofile:
Stream size: 363767 bytes
Width: 352 pizel=s

Height: 288 pixel=s

Humber of frames decoded:
Duration: G633 =
Total bits decoded:

<

|intepred] A Frame GGE | | Fivel | Buifer] ity | | Sunmeny |
S e S -V RN AR EEE LS EEEEEEEE I
RS- WU ¥ S
Frams=193 =
_ = Fram==194 =
Frame=19% =
========s======================== Framne=196 ===============================%
================================ Frams=197 =================sssssssss=====}
Frame=198 ==
= Frams=199 = ===
Frame=200 === =

Adwvanced Simple Profile<Lewel 2

2910136 bits

Final Stream Summary =

200

3

|»

Video Graph Enable Ctrl+G

Analysis options

R - E sy
Flsnuame

Fuaan tange | Trace  Gsephs | Visusd ditererce/Fidely | Decoded video fls cutput |

X

rowts

Dipteons

=

S patiad bats T
Spatisl bt ME codad
6V hilogram
Spatial avesags quant
DCT Fagmncy
M coded heguency
Rrth eoched fracpasncy
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Graph enable turns on the collection of statistics for display using Microsoft
Excel. It does this by saving the statistics of the decoding process in an .xls file.
Microsoft Excel is then run and a macro converts the statistics data into graphs,
which are then available in various tabs of Excel.

The collection of statistics varies depending on the standard concerned - for
example, there is no DCT as such in H.264/AVC, so this is not available:

Analysis aplions E|
Fiame sange | Trace DGiophu | Visud diteoerce/Fidelly | Decoded video fle outpu |

¥ Enabls
Fierume
ra;{i-lds ]

Diphons

Spatial ity B
Spatial b/ MB coded

b bt ogram

Spstial averags quant

M coded haquency
1] bnfras coded frequesny

Gl | oo |

Many of these graphs are equivalent to the statistical summaries that can be
overlaid on the final frame, but are presented in a more visual format.

NOTE. The MTS4EA assumes that the Microsoft Excel program is used for
analysis of the provided statistics, and the macro given as part of MTS4EA is
designed to operate with Excel versions 97, XP, and 2000 to 2010.
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5-144

Frame Range Tab

You can set the range of frames over which the statistics are collected can be set.
(See page 5-195, Frame Range Tab.)

Enable. This option enables/disables the collection of the statistics for the Graph
data. When disabled, the Graph tab appears as follows:

Analysis options E|

Fiame 1ange | Trace  Gasphs !Wﬂl&'ﬁﬂmyl Drecoded viden fe cutpd |
™ Enustia

_Cwed | seow |

Filename. By default, the suggested filename is the same as the base name of the
input video file given the extension .xls.

A different filename can be entered (but not a different file extension), and the
folder where the file is to be stored can be changed by clicking the browse box.

NOTE. An Excel spreadsheet can only be 256 columns wide - if the motion vectors
are outside the range + 127, the values are put into bins to scale the values within
the 256 columns.
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Graphs Tab  Spatial bits/MB. This option creates a graph that shows the average bits per
MacroBlock as a contour plot, over a two-dimensional plane that represents the
picture. The contours are plotted in different colors, and the meanings of the
colors are represented in a key positioned at the side of the graph.

Spatial Bits per MB

D 00 = B LA e ol Rk

NNV 7/

-¥a

fvenrage bifs
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Spatial bits/MB coded. This option creates a three-dimensional pyramidal graph,
where the height of the pyramid represents the average number of bits each
MacroBlock used for each time it was coded.

Spatial Bits per MB Coded

uqmmhww—ﬂ.x
=

2
13
14
5004 15
& - i 16
N Llilllli-ﬁ:‘-ﬂiai
Aerae bits D1 23 458 7 8 9101112131415 1617 1219 20 21

BB Colemns
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MV histogram. The motion vector histogram creates a graphical representation of
the frequency of use of different motion vectors. This can be used to identify the
range of search of the motion estimator in the encoder. The heights of the blocks
represent the frequency with which the motion vectors were chosen.

MV Histogram

7
6
3
&
3
2
1
0
-4
-2 Y displacermernt
-3
-
5
8
T
-8

1000 = . g

: =
-1
' ® displatemint
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Spatial average quant. This option creates a graph of the quantizer choice at each
part of the picture. This can be useful for determining poor quantizer control

in certain encoders (often too low quantizers are chosen at the top of pictures,
which then overshoots the bit-budget and then higher quantizers must be used
progressively as the frame is encoded - meaning that the top of the picture is
always coded more accurately than the bottom).

Spatial Average Quant

y
0
1
2
3
4
-
[
7
B
gmnmm
10
11
12
13
14
10=48 15
3
n' 17
verane @ 01 2 3 45 6 7 8 91011 121314151617 18 19 20 M
MB Columns
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DCT frequency [MPEG-4, MPEG-2, and H.263 only]. This option creates a graph
of the frequency with which the different components of the Discrete Transform
Cosine are used. The positions of the transmitted coefficients are recorded and
shown here for each of the six 8x8 blocks that make up the MacroBlock. This
feature can be useful for identifying high frequency noise being transmitted in the
picture because of poor front-end filtering.
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MB coded frequency. This option creates a graph of the frequency of coding of
each MacroBlock. It can help to identify the perpetual encoding of particular
regions of the image due to issues in the digitization process, the rate control
process, or the sensor.

MB Coded Fragueancy

i}
1
Fi
3
4
1
B
7
aﬂ!‘-hﬂs
]
10
11
12
13
. 14
S0 = 15
16
17
Freg v

001 23 46§ 67 8 31011 1213141516171219 10 11
MB Calumns
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Intra coded frequency. This option creates a graph of the frequency of intra
coding of each MacroBlock. Over time, each MacroBlock can be updated in Intra
mode every so often (as required in the Standards) in case there is a line error or
a mismatch between encoder and decoder. Encoders that do this more often are
more likely to have better error robustness, although at the expense of more bits
being used (as intra coding takes more bits than inter coding).

Intra Coded Frequancy u

- S B e R =S

01 23 45 6 7 8 91011 121314151617 1818 20 1
MB Columns
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Video Fidelity Enable

NOTE. Some options on this tab are different when H.264/AVC High Profile is
used.

This opens the Fidelity analysis tab of the Analysis options:

Enablsidisatls e

visual dlfference/fldelllty. \ Frame range | Trace | Graphs Wisual difference/Fidelity I Decoded video file autput | Click this box to
analysis e Ve browse for a
d filename

¥ Enable visual difference

[ Enable fidelity analysis

Reference filename
Name of uncompressed video —— |quards_yuv
source/reference file

Thiz iz an embedded YUY file for use with tutorials. Specifies the
encoding of image

/ samples in the file
E | p

Encoding: | One byte -

Header skip: |0 Bytes
- . W Uze frame rate for synchmsgi
Checkbox specifies that video /
Frame rate: (25 Frames per seco

frames be comparedto
reference frames i | ~]

Header skip at start
~ of an uncompressed

/ Ok | Cancel | Apply | video file
Frame rate of uncompressed /

video file Fidelity measurement metric

N

The results of the fidelity analysis are displayed:

® In the Trace files, when the appropriate Trace option is selected (See
page 5-123, Video Trace Enable Ctri+T.) (See page 5-140, Frame fidelity
[H.264/AVC, MPEG-2, and H.263] or VOP fidelity [MPEG-4].) (See
page 5-140, MacroBlock fidelity.)

B As real-time overlays, when the overlay is selected (See page 5-92, MB
Statistics.) (See page 5-98, Fidelity.) (See page 5-102, Average fidelity.)

Reference Filename  The name of the file used as the reference or source of encoding, of the encoded
stream.

This file must be one of the following formats:
B § bits per sample, 4:2:0

B More than 8 bits per sample, and/or 4:2:2 or 4:4:4 (as used by H.264/AVC
High Profile/FRExt, High/10, High/4:2:2, High/4:4:4)
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YUV format of 8 bits per sample 4:2:0. The YUYV file output is raw YUV with no
headers of any kind: this is the same format as used by the Microsoft MPEG-4
Part 2 reference encoder Reference [6] in the Compression Standards and File
Types section and as used commonly by other programs: (See page 4-1.)

B No headers of any kind (no file or frame headers)
E  One byte per sample
®m  Row raster order (top picture row first)

B Planar YUV 4:2:0 sub-sampled (4 bytes of Y data for each byte of U data and
each byte of Y data)

B Y plane values are 0-255 unsigned

® U and V plane values are unsigned with a DC offset of 128

Other uncompressed formats. The general uncompressed video file format is as
follows:

m  No headers of any kind (no file or frame headers)
B Concatenated planar image data

®  Row raster order (top picture row first)

®  Unsigned samples

For 8-bit sample depth:

B One byte per sample

®  For 9-16 bit sample depth:

B Two bytes per sample

®m  Both little- and big-endian byte orders supported
For YUV format:

B Concatenated Y, U and V planes

m U and V planes sub-sampled as required

B Y plane samples are unsigned

B U and V plane samples are unsigned with a DC offset of 2-1, where 7 is the
chroma sample bit depth
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Encoding

Header Skip

Use Frame Rate for
Synchronization

5-154

For RGB format:
B Concatenated R, G and B planes
B For grayscale format:

®  Luma plane only

NOTE. There are built-in example YUV reference files for three of the example
bitstreams: for MPEG-4 Man Walking, for H.264/AVC Grenadier Guards and
for MPEG-2 Grenadier Guards. When these example streams are selected
and fidelity analysis is enabled, the file names are automatically filled in. (See
page 5-33, Example Files.)

This control specifies the encoding of image samples in the file format. The
following options are available:

®m  One byte - this specifies that image samples are stored in one byte per sample.
This format is appropriate if all image planes are 8-bits deep

B Two byte MSB first - this specifies that image samples are stored in a pair of
bytes for each sample. The most significant byte occurs first in each pair
(big-endian). This format is appropriate if one or more image planes are
deeper than 8-bits

B Two byte LSB first - this specifies that image samples are stored in a pair of
bytes for each sample. The least significant byte occurs first in each pair
(little-endian). This format is appropriate if one or more image planes are
deeper than 8-bits

The number of bytes at the start of the file before the first frame: MTS4EA will
skip past these bytes (ignoring them).

This checkbox specifies that decoded video frames should be compared to
reference frames according to corresponding time stamps. If this checkbox is not
selected, then corresponding frame numbers are used.
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Frame Rate  The rate at which the uncompressed video frames were recorded, in frames per
second.

NOTE. The number entered in the Frame rate field can be an integer (for example,
30), or a fraction (for example, 30000/1001) or a decimal number (for example,
29.97).

Note that this frame rate is often different from the frame rate of the encoded
video; for example, there can be frame skipping in the encoder, or a lower frame
rate selected (such as encoding 30 frames/second video at 15 frames/second).

The Frame Rate value is used to determine which uncompressed video frame

to associate with which encoded frame; MTS4EA works out the time code for
each uncompressed video frame based upon the Frame Rate value and associates
the uncompressed video frame concerned with the encoded frame which has

the closest time code.

Metric  This selects the measurement metric to use, which is one of the following:

bl tric:; |F'SNH [full zignal range] ﬂ
FSHEB [ITU-R BT.EO1 signal range S
FRMSE [Root Mean Sguare Emar]
= |M5E [Mean Square Errar]

MAD [Mean Abzolute Difference] Apply
SAD [Sum Absolute Difference] ™% 4

The objective fidelity metrics provided by MTS4EA measure the degradation of
the decoded image with respect to a reference image. The metric is evaluated
independently for each image plane in the color space dictated by the video
decoder (typically YUV).

The fidelity metrics are calculated either per MacroBlock or overall on the frame
as a whole, according to the following equations.

For the explanations of fidelity metrics, the following nomenclature is used:

Symbols Descriptions
[ ... | Denotes taking the absolute value of an expression
> Denotes the summation of an expression over the range of (x, y)

in the image plane
f(x,y) Is the sample value at the location (x, y) in the reference image plane
a(x, y) Is the sample value at the location (x, y) in the decoded image plane
N Is the total number of samples in the image plane
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5-156

PSNR (full signal range). The PSNR (Peak Signal to Noise Ratio) metric is
defined as the ratio between signal power and noise power, on a decibel scale. In
the context of image processing, signal power is taken to be the square of the
peak image sample value and noise power is taken as the square of RMS error
in the image.

PSNR = 10 - log ( S2/ RMS2)

For PSNR (full signal range) the peak image value is assumed to be the maximum
value for the bit-depth in all three image planes. For example, in an 8-bit image,
this implies:

PSNR255 = 20 - log ( 255/ RMS )

PSNR (ITU-R BT.601 signal range). For PSNR (ITU-R BT.601 signal range) the
PSNR is calculated differently in Y than in U and V:

PSNRy =20 - log (220 /RMS)

PSNRyy =20 - log ( 225 /RMS))
RMSE (Root Mean Square Error). The RMS is the defined as the square root of
MSE.

RMS = VMSE

MSE (Mean Square Error). The MSE metric is defined as the mean of the squares

of differences between samples in the reference and decoded image planes.
MSE=1/NS[f(x,y)-g(xy) I

MAD (Mean Absolute Difference). The MAD metric is defined as the mean average

of absolute differences between samples in the reference and decoded image
planes.

MAD=1/NS|f{x,y)-g(x,y)]

SAD (Sum Absolute Difference). The SAD metric is defined as the sum of absolute
differences between samples in the reference and decoded image planes.

SAD =S [f(x,y)-g(x,) |
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Output Decoded Video File...

This opens the Decoded output tab of the Analysis options and allows you to
write a decoded file to disk.

Analysis options

Frame range | Trace | Graphs | Visual diference/Fideity Decoded video fie output |

Enables/disables

decoded output ¥ Encble

Note: video output format will match decoded format:
720 % 576 pixels YUY 4:2:0 8-bit

Press to browse;

Filename:

Description of [ave_4_420_Bbi 7204576 yuv J ! chooses file
output format » St | T extension *.yuv
Encoding choice /
(see below)

N Where filename may

be specified
0K Cancel Apply 1

Encoding  This control specifies the encoding of image samples in the file format. The
following options are available:

B One byte - this specifies that image samples are stored in one byte per sample.
This format is appropriate if all image planes are 8-bits deep.

®  Two byte MSB first - this specifies that image samples are stored in a pair of
bytes for each sample. The most significant byte occurs first in each pair
(big-endian). This format is appropriate if one or more image planes are
deeper than 8-bits.

B Two byte LSB first - this specifies that image samples are stored in a pair of
bytes for each sample. The least significant byte occurs first in each pair
(little-endian). This format is appropriate if one or more image planes are
deeper than 8-bits.

Video Analysis Options...

The Video Analysis menu option opens the Video Analysis dialog box; this allows
you to select and set up the range of video analysis options.

View Video

H Open the video view.
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View Video Navigator

Thumbnail View  This shows a thumbnail view of the frames in a video file, with some basic
information.

Two different views can be selected. In either case, a right-click context-sensitive
menu allows selection of the other views and navigation to the corresponding
frame in the other views (or the start address of the corresponding frame, as
appropriate). (See page 5-160, Right-click popup menu/Goto views.)

D MTS4EA - MPEG4 Example - Window Car - [Video Navigator: MPEG4 Example - Window Car]

0 File Play Overlay Analysis Edit Alert Window Help . a x
Pl = [C R S e o |IVOP v| & 2

i ol & | i mE @

i A i -~ s il

= i ' = - -
B-VOP:96:3. 1675 S{GMC}-VOP:97:3,200s B-VOP:98:3.233s B-VOP:99:3.267s B-VOP: 100:3.300s

b |

L aten .

S{GMC}-VOP:101:3.333s B-VOP:102:3.367s B-VOP:103:3.400s
I - | I | (NI | . |
B-VOP:106:3.500s B-VOP:107:3.533s B-YOP:108:3.567s 5{GMC}-VOP:109:3.600s B-VOP:110:3.633s
’,._ il ; mply E«_ i = i ia.E; o b
Fast forward NOTE: onefmore Alerts disabled Errar Disabled: 0

The video frames are shown in display order (decode order can be different if
there are B-frames/B-VOPs).

The displayed information is:
®  Frame type/VOP type
®  Display frame/VOP number

B Display time in seconds

NOTE. For interlaced bitstreams, the frame/VOP type reported is that relating to
the second field in a frame. This means that if the top field is first in frame/VOP 1
(and this will always be Intra-coded) and the bottom field is Inter [P] coded, the
frame will be reported as P.
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. .
Detail View [ MTS4EA - MPEG4 Example - Window Car - [Video Navigator: MPEG4 Example - Window Car] =3
48 Fle Play Overlay Analysis Edit Alert Window Help =
[ R e o |IVOP || & 2
B DB udn i E
o
o
Di Type Decode | Display tim... Size (bits) | Address (b... )
ggﬁ B-VOP 97 3.167 8256 0x02ef49
FQ? S{GMC}-VOP 94 3.200 25200 Ox02dbaa
ggs B-VOP 99 3.233 8134 0x0304cf
N i
ggg B-VOP 100 3.267 7160 0x0308ce
it
F 100 B-VOP 101 3.300 6112 0x030c4d
P ]
g 101 S{GMC}-VOP 93 3.333 35324 0x02f351
o )
ﬁ 02 B-VOP 103 3.367 8912 0x0325d7 =
e |
ﬁ 103 B-VOP 104 3.400 0324 0x032937
-
B 104 B-VOP 105 3.433 6624 0x032cBc
. Y |
% 105 S{GMC}-VOP 102 3.467 45192 0x030f49
w 106 B-VOP 107 3.500 5312 0x033f08
LY
@ 107 B-VOP 108 3.533 534 0x0341a0
LS
E 108 B-VOP 109 3.567 5704 0x03443cC 4
Ready MOTE: one/more Alerts disabled Error Disabled: 0

The displayed information is:
B Display frame/VOP number
= Frame type/VOP type

NOTE. For interlaced bitstreams, the reported frame/VOP type is that relating to
the second field in a frame. This means that if the top field is first in frame/VOP 1
(and this will always be Intra-coded) and the bottom field is Inter [P] coded, the
frame will be reported as P.

B Decode frame/VOP number
B Display time in seconds
®  Frame size in bits

B Address of start of frame (in the video elementary stream, not in the overall
container file if there is one)

The columns may be resized and dragged into a different order if desired.
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Right-click popup menu/Goto views.

i m

Cuzplay Type Decods | Deplay time (2 Sie () | Address (bytesh
g‘rﬁ Bv0P T4 2467 14560 Duiz5e5%
a7 BVOP 77 2.500 13584 26575

0SS

2.547 14432 [E7afb

ki)
(N .., -

{ g Syrchronke views B Hex

obi v

B0 il Stream edi 2,633 13720 Ox0CBa2E
4 Bertlog
S{EMCHYO B e ZE4T 3009 Oxl26cas
B-¥0) :_ 2.700 11152 OhE5dah
m
By T X 713 10768 Owizazfd

(See page 5-8, Synchronized Views/Navigating the Views.)
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View Video Trace Ctri+Shift+T

BE= This option opens the Trace view on the current output Trace file, enabled
using the Analysis > Video trace enable... option. (See page 5-123, Video Trace
Enable Ctri+T.)

The screenshot below shows a Trace file in which the following options have been
selected when creating the file: Alerts, DCT, Buffer, and Summary.

3 MTS4EA 6.0.0 beta - Trace: mpg4_3
File Play Overlay Analysis Edit Alert Window Help

Bl & <o mm e e [vor |
HEEL D S®E = w08 =80 e
(2] Video View: MPEG4 Example - Space

& 9 Jea| @]

Trace: mpg4_3_video.vpt
B | [~ Line numbers | Fird: Mest | W Emor W wWaming W Frame [ Text:
Farse I InterpletIAIerl Framel GDEI MBIDCT Fixel IEuffer Fidelit_ul IE FidelityIISummary Histograms”l i

Standard: MPEG-4. Simple Profile
Resync., Method 1 guant

Frame size: 352x288

Filesize: 976 kBytes

ERROR {0=00000011.3): Method 1 guantisation not allowed in SP (ID: 23042
HError: gquant_type iz 'l' at position Oxll {dec. 17). bit =start 3. Hot allowed i

================================ Frapse=] ==s========s========s=============
before dequantization (MB=0: GCOB=0: Frame=1; Block=Y0) guant=3
g 1] 1] 1] 1]

ocooooooo

1]
B=0: ; Frame=1; Block=Y¥0) guant=8

(]

(=]
CooooomNooooooo o

[

=1

0
i
i
i
i
0
i
i

(M
i
i
i
i
0
i

oooooo

All available trace options are displayed in the example screenshot. The display
of different trace options can be selectively toggled by pressing the relevant
button in the Trace view toolbar. Trace options not selected when creating the
trace file are greyed out.
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Go to other views/right
click menu - Interpret &

5-162

Parse Bitstream only

In the following example screenshot, the DCT and Buffer trace options have been
turned off and are therefore not displayed.

 MTS4EA 6.0.0 beta - Trace: mpg4_3_video.vpt TEx
Fie Play Overlay Analyss Edit Alert Window Help e
= = L e e

hioE & "

B [ Line numbers Find: Prev | Newt| W Emor M “Waing W Frame [~ Test:
| | Alert | | | DCT ‘ | Buffer| ‘ " Summary | | M Export...

Standard: HPEG-4, Simple Frofile
Resync, Method 1 guant

Frame =ize: 352x288

File=zize: 976 kByvtes

ERROR {0x=00000011.3): Hethod 1 gquanti=sation not allowed in SP {(ID: 23042)

#Error: gquant_type iz 'l1' at position 0xl1l (dec. 17)., bit start 3. Hot allowed in Sinple K
Frane=1

Frame=2

Frame=3

== Frame=6 ==
== Frame=7 ==

== Frame=8 ==

Frame=19

NOTE: one/more Alerts disabled

An additional filtering feature is the custom filter; the text box on the right side
of the Trace view toolbar. By entering a string in the custom filter text box and
selecting Filter, only those lines containing the entered text present in the current
display will be displayed. The custom filter is applied to the currently displayed
trace data. The filter text box is highlighted when in use. If one of the normal filter
buttons is selected, the normal trace display is reinstated.

NOTE. If'there is not a current Trace file (and Trace enable is not enabled) then
this menu option/toolbar icon is unavailable (grayed out).

Trace files created by versions of MTS4EA prior to version 6 will be loaded as
plain text, without color highlighting or smart filtering.

If the video stream has been rerun and a Trace file saved with the same name as
that already open, then clicking the View trace menu option or B2 icon or Ctri+V
will refresh the open Trace file.

When you right-click, a context-sensitive menu appears that allows going to the
area in another view which corresponds to the area which has been selected in
the Trace file.
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Copying Text

Line Numbers

Analysis Menu

The filtered contents of the Trace window can be copied to the Windows clipboard.

This can be done in several ways:
B By pressing Ctr1+C

B By right-clicking with the mouse and selecting Copy

® By clicking the copy icon -

The whole of the contents can be selected by clicking the Select All icon -

Line numbers can be turned on/off:

2

Trace: mpg4_3_video.vpt

B W Line numbers Find: Prev | Mest| W Enor W “Waming W Frame [~ Tewt |Slocl

E I l [Ahﬂ F I -I" [EE?-- i IBuﬁer-- '] F .=_"Summaw Histagrar || _E@Ed Expart...

0000001 Standard: MPEG-4, Simple Profile
0000002 Resync, Method 1 guant

0000003 Frame size: 352x288

0000004 Filesize: 976 kBytes

0000006 ERROR (0x00000011,3): Hethod 1 gquantisation not allowed in SP {(ID: 23042}

ooooolo ==== Frame=1 ==
H GOB=0; Frame=1;

oooooiz ] ] ] ] ] ]

0000013 0 0 0 0 0 0 0 0

oooo014 0 o o o o o o o

0000015 0 ] ] ] ] ] ] ]

0000016 i ] ] ] ] ] ] ]

0o0oo17 0 ] ] ] ] ] ] ]

ooooole 0 0 0 0 0 0 0 0

0000019 0 i ] 0 0 0 ] ]

0000020 after deguant (HE=0; GOBE=0; Frame=1; Block=¥0) guant=8&

pooooz1l  1ze 0 ] ] ] 0 0

£

0000007 Error: guant_type i= 'l' at position 0Oxl1l {dec. 17). bit start 3. Hot allowed in Simp

~

|

Line numbers displayed are those within the whole file (see following screenshot),

not just those in the visible, filtered lines.

>: mpg4_3_video.vpt

B W Line numbers Find: Prev | Mest| W Enor W “Waming W Frame [~ Tes: |Bloc

I terpre [RE;F Frai I E ]" ]DCT]- e [EEEEF Fid ] Fidelit "Summaw Histagr || _E@Ej Export...

0000001 Standard: HPEG-4, Sinple Profile

0000002 Resync, Method 1 guant

0000003 Frame size: 352x288

0000004 Filezize: 976 kBEytes

0o00oo0s

0000006 ERROR (0=00000011,3): Hethod 1 gquantisation not allowed in SP {(ID: 23042)

Q000007 Error: guant_type 1= 'l' at position Oxll {dec. 17). bit =tart 3 Hot allowed in Simrd

~
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0ooooos

0ooooonsg

O ¥=============ss===sz===ss======= Frgjie=] ====ss===ss===s=====s============= +

0064163

0064164 ================================ Frane=2 =======s=========================

0110929 FPicture buffer linit is 655360.00 bits

0110930 Picture bitrate is 393216 bitsrss

0110931

0110932 VEV, -1.106771

0110933 VEV, o.oooono, 435352 00

0110934 VEV, o.oooono, 424648 00

0110935 Picture buffer had 10704 00 bits removed at time 0.00

0110936 Complexity buffer limit i= 396 .00 ME

0110937 Complexzity decoder rate is 11880 MB-s w

£ >
5-163
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Find Data  The Trace file can be searched for any data, using the Find: Prev (previous) and
Next buttons. This finds the previous/next occurrence of any of the enabled
strings. The line containing the result will be indicated by highlighting and red
arrows in the margin.

NOTE. The F3 key can also be pressed, to find next. The Shift+F3 key can also
be pressed, to find previous.

There are some standard strings that are useful to search for:

®  Error
B Warning
®  Frame

These are found by enabling the relevant check box (Frame example below):

%

: mpg4_3_video.vpt

I¥ Line numbers Find:  Prev I” Emor | Waming W Frame [ Test |Bl
IA\ert F I I r[ﬁ Pine IBuffel 1 Fid ‘ Surmmary i | E] Expart..
A

0000001 Standard: HMFEG—-4. Simple Profile

0000002 Resync, Method 1 gquant =
0000003 Frame size: 352x288

0000004 Filesize: 976 kByvtes

000ooos

0000006 ERRCE (0=00000011,3): Method 1 guantisation not allowed in SP (ID: 23042)

0000007 Error: quant type i= 'l' at position Oxll {dec. 17). bit start 3. HNot allowed in Simre

gooooog
gooooos
gooooio-+ IE] ================================ +
0000011 before degquantisation (MBE=0; GOB=0; Frame=1; Block=¥0) guant=8

gooooiz
goooo13
oooool14
0oooo1s
goooole
gooool?
goooo1g
goooo1s
0000020 after d
googoz21 128

ooooooom
oooooooo

o
[z}
[}
fee

i)
[
omoococooooo

U

oERoooooooo
o oooooooo

o oooooooo
hob ooooo.ooe

Frame=1; Block=Y0) guant=8
1]
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Lines too long for Window
Width

Trace File Export

Trace File Import

MTSA4EA Elementary Stream Analyzer User Manual

Analysis Menu

To search for any text, select the box next to Text and enter the text in the box (in
this example, “Block=Y0"):

£ Trace: mpg4_3_video.vpt

B W Line numbers Find: Prew I Emor [ Waming [ Frame [V Test |Block=Y0
| Alert | I | |DCT F IBuﬁa | "Summaw || Filter Expart...
0000001 Standard: MPEG-4, Simple Profile ~

0000006

Resync, Method 1 quant
Frame size: 3522288
File=size: 976 kBytes

ERROR (0=00000011.3)

Hethod 1 gquantisation not allowed in SP (ID: 230423

0000007 Error: guant_type i= 'l' at position 0xll {(dec. 17}, bit start 3.
0000008
0oooooe
[ === ========ss==c=cocoa==csacsz== Prage=] ====
0000011+before dequanti=zation (MB=0; GOB=0: Frame=1:
oooooiz 8
0000013 0
0oooo14 ]
0000015 0
0000016 0
0
0
0

Hot allowed in Simpk

ooooo1?

ooooole

o0oooole

0000020 after d
oooooz21 12

cooooooo
cooooooo
coocooooo

B=0;, GOB=0; Frame=1: Block=Y0) guant=8

ol oo oo o oo
rop oooooo oo
roEooooDoD oD oo

When the current view is filtered, the find feature will still search the whole
(unfiltered) file, but if the result is not being currently viewed, the closest visible
line will be indicated with red arrows.

If a line is too long to be displayed within the width of the View trace window, then
a horizontal scroll bar is displayed and a blue arrow is appended to the right-hand
side of the View trace window, to indicate that a line extends to the right.

The MTS4EA saves Trace files with a . vpt file extension. Files are exported with
the currently filters active; only the displayed content is exported.

Currently, the .vpt file is a standard ASCII file, which could be viewed in any text
file viewer. The .vpt extension is associated with the MTS4EA in Windows, and
by double-clicking on a . vpt file in Windows Explorer, the file is automatically
opened in the MTS4EA

Using the File > Open other... option, previously saved or exported trace files can
be opened. Older files will be opened as simple text file; only custom filtering
can be applied.
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View Video Graphs

5-166

This option calls Microsoft Excel to display the graphs generated: a macro is then
run within Excel to create the graphs.

NOTE. Macros must be enabled within Microsoft Excel to see the graphs.

The default selection within Microsoft Excel is (usually) to disable macros (as
below) - you must click on Enable Macros:

Microsoft Excel

Dv:\Wprovwe worldnglvpronethind Tempete Graphs all all frames. s contains
MALCFos.

Macros may contain viruses. It is shways safs to dicable macros, but  the
macros are laghimate, you might kxse soeme functionalty,

NOTE. The data used to generate the graphs is available on the Data tab in the
Excel file.

The statistics options selected on the Graph enable tab within MTS4EA are then
displayed on individual tabs within Excel:

MU Spatial Bins per WD J Spatial Bis per ME Coded My Histogram | Spaiial Average Cuant f DCT Frequency Jf MB Coded Fri [ 4 |
b o apothepes s wOCH AR - Z-A-EZEBN-
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View Video Stream Hex Ctrl+H

Ty Dvieley Geahon Dl et ke e - n
RFEE @<apgermpsm. ~ir J~gm*aogEl
BEES®-% 1 =Fm g
L K R4 =] ¥
e P oo i ] e e 5-]{: rrprr——

SEGEGT GEGEGALY AEONGNGS GEGUGIGL 1618 [RTLOTET BESTONET BIGSEAt 6T S CL M L W ol B .
050307 GEOSDIOL LE1EOLDL LSOG1G0E DEOLODIL DS090000 003000 DSGI0301 OF WS B3 11 G0 09 0F wj
S0a0d NEQRAIEE gia3oaln afoindi RN QROQaDG [i0aRlig 0f B0 ) AL J0 6 G &
0EON1% 1EORILOL 1EGE1A00° GEOIDS Lo S140L00 WD B8 DO CD Al 48 74 1 1 Db
50215 DEOLOLED B11A081L EOLOLIA 14 A3 0O oF @1 B2 Lh & oW
E0ST] B31EDEEL AY1EGLEL AElADG0L F T 7R B &S 70 B4 A% sl Ta
20374 OIIEDIIL OILEOLOS DE1S0S0T 71 7470 £1 4% T1 7E &4 Sacu
2kl AE180LRL G3191L10 03186811 0300 &f CE &3 &5 30 10 68 sooe
DE0IM DEDEOSCD QEQECADL IELEDAIL D300 0§ 01.03 BE L0 07 OO
[osoa ¥ DEoacacd DECIOIDL LE1LOLIA 19006L 08 91 B8 15 40 T 81 4 ‘pm
GEDEG OYL8IL0A AYANIEIA | ELEOLEL LEO &S Bd AR kE Ad 34 B IDvd
OE0FAE LEIADIPL AEIEIG10 Q11A0L1G Al 2k 68 LY EN 1B OO b=t w f
BOAGS (I1RILDE GR1R190L OR1E0EIL b FC 7% §7 &F 43 EE &b dyTeail
DEDIEE 01081303 11150L0G 13081L0T SOLOTIL &F Wi €D XD BF 49 51 :g‘ i
0§08 LIIE13EE LI0RIAIL 0I0EDEGL i1i0a6L P 06 61 PG TD BT Fi 8
EDIRY LELEOEIA 1IAZILOG LEOEDIEY ¥ B D SL BF OF ©7 WE M0 ¢ ré
080370 T11EL1A 1I0S0LIL QIDAILEL 00 7h C7 4D BF 6D 48 DC v M
GEORTT GIARIM0A L315190% 130R1k0% 50 FB IF E) BF BE ) Db
OE0ATE IITEILTEL ON1EILDG 1EOEILEL FT L IDBK FE I RD [ fRim
GR0aEL LELLOLOL LE0R1LEL dRiRiaoL B 60 i B E B L e
EDIEC DELEOLDD DI1S1L0G | E1AOLDL MOICOAE DT A0 IO &b 0¥ K
GE03%] DEILDIOL 01130913 01040310 3L &7 42 CA 10 W &Y DhEEGH
rEOash {3190 ERSOLEL ddbdbLoL & OBE BT RS AF B ST o i
joED3AL IE1EOLIN 1E130911 1I0DEOLID b6 &1 & 3K F3 Tl K1 160y
Josoass 03181L10 13190010 OI1RILGL 1AIR0MIN 1130 oF B3 7O Lt B T2 FE -ul.w
GEOUAF GYIE1S1L BEANILEL TEIEDEIN LIDEORIS 1L3L TR LD BE DT dk DR BF [ i
0EDIE 1POR1LOL 1EIEIE0D 11051118 1IDEOL1A DI1L WD BE DE G DO 0P 21 uaatles
BORRC- AI1EIEIL GRIE0RIL LEISDGEL 1i1d0k1S A91L &F 37 Bl E6 BF {4 D ali=di
0E03CH IYLEIEIL DSORILIO OIDEDIOL LEIEISOL 1130 FT IE GL B 27 If BE 0 #bk
S03CH 15090419 13160011 SR1E1R0L oEORILIL 1961 Ci FFOTW LF &0 FC A X =y
jsanagz LETEORIA 1NGEILOA GITSILOL JEIEOLIL 1181 Bk EC 4D A7 D8 DE AT s
R0 QIDEILIL LEOTILIL JE191203 1IDL1G1L 1900 &F OF 48 DB 73 i W O hEI
2l 2010 1IAROLDG QELIOANE [RIRLIIA iDL B 34 0 BY 49 Cf i
pioiLy Liomiann LOHaL GHNole @331 IR ST MDIIGEIT MG M @
o L
N ks

This opens the current video file in a hex viewer, which shows the data in binary,
hexadecimal and ASCII data (in any combination of the three).

NOTE. Multiple View hex windows can be opened at the same time.

Using HexView, you can scroll through the file, and search for specific:
m  Absolute address (from the start of the file)

m  Relative address (from the currently selected location

B Bit patterns

B Hex data

®  ASCII data

NOTE. In the field where the data to find is entered, a wildcard character can
be entered - this is . [ period]

Also, entering a hex value, then clicking Dec will convert this number to decimal
(and vice versa).
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Disp

5-168

Sections of HexView
Window

Setting Information
layed; Window Width

Set number of bytes
per line

D MISAEA - [Hex: MPEGA File Example

Data to find and
find/goto button

Hex/decimal data
type/conversion

Menu to select field
of data

Beijing Weather Girl - track 001]

Fle Play Overlay Andyss Edk Alert Window Melp -®x
Ne @ &  wcammprpizm
Selection of which ERESO- % ! el
h war 7]
data to view _—> P iin P He B ASOH (oo | Bytess por oo Geto) [0 Abickde adbess  v| @ Hew © Dac
000000 000DDODD DDDODDDD DDODDDOT 10110000 11110101 00000000 00000000 00 00 01 B0 FS 00 00 °8 -
000007 00DDOODL 10110101 10001001 DODIOOLY DOOODOOO DODOOOOO 00OOODO 01 &S 9 13 00 00 01 uf
00000% 11000100 00 00 00 01 20 00 C4 X
24 1 1D8
& c W
5 qual Te
75 st Sequ
00 ence
0
[3 1 ‘pa
01 04 1Zv d
Selected bytes > 1 0011 01 1 2R ipomt
uy?ociz
i : 11 11 10 101 a3 Hole |
21 11 01 01 101 : F10Qu} &
000063 10110110 11011100 10010001 10111111 11011111 11000111 10011011 B% DC 31 BF 9B U iR g
0 70 01 76 C7 4D BF 8D 46 DC v M¢ FU
0 22 00 9 FB DF EJ DF BE C7 XaoZds
0 7E 10 FF 7C 9D b6 FE JD 6l | Tb:n
0 85 01 35 8D 39 B SE 88 16 p 9.0
0 [ 10i 4 2C AS OC 4B 70 61 & ¥ Kpa
0 23 10 1 62 42 CA 30 9C AY 1LBEO)
0 9A 00 2 85 05 90 AF OA CS 10 A
0000A1 11 35 A3 Dé JE FI F8 F3 180>
0000AB 01101111 11100011 D1111101 10100110 10111100 01110010 11111110 &F E3 7D A6 BC 72 FE
Byte address at the 0000AF 01111011 00011101 10110110 11010010 01000110 11011011 10111111 78 10 BS D2 46 DB BF { TOEDL
i  data i DOIEE 10001101 10111100 11031310 1100010 15071011 11101003 0930001 90 B D= Co D8 £3 o3 ekl
0000RD 01101111 00110111 10110001 11100110 11011111 11000110 11011011 &F 37 B1 Bk DF Ch
start of line of data in 0000C4 11111111 00011110 01010001 10111001 00100011 11011111 10111110 FF 1E 51 B3 23 OF BE
h 0000CE g Ce F3 7F IF oD FC 79
eX 000052 00 D 07 DO
000009 1 01 EJOF A0 DB 73 A6 90
0000ED 0 00 D4 30 B2 09 4. -
COGIEY, & - | i G ~
Selection: 0x46,7-0557,0 144 bis
/ a
Status line

Data in binary format Datain hex format  Datain ASCII format

The HexView window can be set (for example, resized) as with any other window

in Windows.

The same data is shown in each of the three sections, in their respective formats:

B Binary
m  Hexadecimal

= ASCI

Each of these areas can be individually displayed/not displayed by clicking the
appropriate check box in the top left.
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D MIS4EA - [Hex: MPEGA File

Fle Play Overday Anslyss Cdt Alert Window Hel
Dl & E R R B = e (YT “oa @ *a@m8al@
5 EEE SO ! (el
In this example, the e E——a(
i i 6 P Hex 9 aSCH > o =
binary display has ——p| " @t @ s50 [iko ~Jessmivn) | Glfd e s <] @ b © 0o
000018 b OB 44 24 14 £3 0D 00 01 B2 5 71 78 e1 6c 20 54 €5 73 74 30 *
. B2 5 5
been switched Oﬁ, 000030 75 65 6E §3 65 20 20 00 00 01 B3 00 10 07 00 00 01 BS 10 60 70
; 000040 A3 33 £ 0B 51 F¢ 7b b7 £ By De 33 BE OF &7 5B 76 C7 4 OF 0D
Ieavmg Ol'lly hex 000072 FB DF C7 FF 7C 8D B& FE 3B 6D BE 8D 39 BS €E 88 16 24
0000k LF £3 3D A6 B2 713 EE 28 16 Bo bs 46 0B BF &b Bt CE Lt b ES 23
0AR & : A5 BC 1 -l 4 &0 BC 23
and ASCII 0000CO Ee DF C6 DB FF 1E §1 B9 23 DF BE C F3 7F 1F 6D FC 79 BE IC 6D
0000D8 4D 4F 8F A8 73 A6 98 B2 D4 30 B2 09 44 C! 9 8B 14 EE 38 68
0000F0 36 F6 3F 9F 4% 1C Be (= 6D 24 69 35 13 EC 72 DB 7B 1D 3B
000108 B4 91 BC B 6F E3 FD BF 8F JE E4 8F Bs FE 36 F7 F8 DB 6F
000120 63 7D ES Bl F 23 6D C DE 51 AC 7F BC DC 1F 31 EB 8B 25
000138 B 8D 7D FC 7B FC 78 49 1B D9 FC 7 F8 F3 FB E3 &9
000150 DB 69 6D B9 23 EF 8F 7C 8E 7B DS A A2 48 1 F2
000168 E7 BD 7D FF AC D D8 &F Bl D& DD 1 El BD 4 75
000180 45 18 Bl FF BC 9 %6 DD D F8 DB 71 IF B FB DD
000198 B 36 ED FC &D Be BR SE 2C OF OF D2 81 & 81 8D 51 8
000180 02 AD B0 SB 0§ SC §4 22 07 60 §4 74 3C 04 71 81 A7 01
0001C8 06 1E 29 07 4 FF C4 18 11 §2 BC D 30 F3 70 6C AC 2D 44 41 68
0001E0 70 12 16 83 80 F2 65 00 30 §0 1B 16 B OD 95 GE 95 A4 OF CC 19
0001F8 06 1B OB 83 06 05 84 01 C§ GE 55 60 30 08 1C 4A 10 35 A2 BO BB A6 80 U0 3Gt itk
000210 3F €7 26 10 11 1A GA 3C D% 30 DD FO DB GF 91 BC DF 63 7D BF OF 36 FE 3C 2.6 3¢0s0 o Mc)e 6be
000229 DB B6 6 DB Fé DO GF E3 AS 69 F2 37 9B F@ DE CF EJ 6D BF 0D 37 69 D 0D 0960 Oodvia?y blaal 74
000240 FC FE 39 6D E 9 2. LF B3 1 6C 05 12 ¢ 6 SC 7E D@ 16 up9ak Uifpd Us + L V9
000258 05 94 FO 31 ] 2 1 G0 42 IF OE & cD 32 4 B0 60 JE 91 1810 %° B R'fz2 °°
000270 26 B3 02 48 [ 8 2 Ad 2C OE CD 8 sSC 03 3 4D 34 OC &1 No-§E 1 AN M4t
000288 3A 12 C4 32 BO 63 C S 05 18 1 8 82 a0 D 49 Ak 01 20 : A2'¢ [ >
0002A0 DO BS 60 63 0 oe 8 34 0C A4 02 S Ak 08 S 65 46 04 00 Dy'cd'?7 hd B [ # i oF
0002} €8 CS 01 &0 c9 Fo 2I F2 60 09 05 Al OE C2 C1 EB F1 40 24 EA ° EUSe &' | ARAemos
0002D0 OA OF 087 60 C7 DD 02 1 03 2C 09 AD 6! 25 06 40 0B 60 92 13 g . =aXipH *
0 C1 BE 3C 69 BL F3 6D AD 03 21 70 30 09 22 12 90 32 17 04 EC OB 63 GC 37 KMcit w' Ipda" 2 4 cl7
000300 CO 74 2D IF €A 3E 46 DB 7F 1E €D F6 36 DB F8 FB DF E3 DD EF 8E ED 34 31 At- 1)FD  woél T
000318 €3 SE B4 79 E7 FL E6 DD B1 ED 3A F1 FD 3C 31 FA 87 F1 BD 3F C7 BB D C6 An'ysfie¥iy B30 01 208 &
[Seloction: Dedé, 7-0x57,0 144 bits.
A Disabiod: 0

Setting Bytes per Line ~ This menu is used to set the number of bytes per line:

EEHESES . S oo
I Bin M Hew & ASCH [hule | Butes pos e »a| GmHET
Auto 1 0. 01 01

oO0000 00 D0 0L BO

F
o001 60 C2 30 FF 0
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Ho0ec DB 39 A5 96 I
0O0aF 99 14 85 31 B2 6D 9C 71 9F FE 78 8F 45 4C
00042 A3 A2 95 7C D3 14 8B A2 71 76 26 Fe 29 5B
O0oBD 70 64 52 43 b6F 45 44 35 06 BE 28 T4 8BS AD
o0oDE 04 D9 54 73 0F 55 CEB C4 62 72 6d AE 233 A7

e et R R e
L
-
LX)
=1
m
L=
o
L=
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B
=
L=

If the current width of the window is insufficient to show all the columns, then a
scroll bar automatically appears at the bottom, allowing scrolling left/right to see
all the columns, as in the following example:

MTEAEA - [Hox: MPECA Enampls
i _H'L WHTD BoEaan [1] I [] B F3 o0
(0000 DOEAOOED DEAOOEAN EIAALIA] 1a118060 10 GOEIAGES OAabee] DEIOOEAL £d OB Al [1¥
L [ i 5 OB o090 oL D}
P o i i R 1 o B0 Bl I8 OB CF OH B0
1% 1 i 0 BLoDE3al 4 H Igaif o =0 B} 4T &1 &0 I 30
Fe ) fddi0iin 40014 118018 O il bid11510 & 61 B E0 £X 1%
a0 115000681 11011801 BL00I01 10119 1180108 181 118011 1011810 EL D% 25 B4 éd SD
& 00RL108L 11500311 99013111 11110001 GA0I0108 11601138 11110060 11100811 1B ET 9F F9 14 DE
00T 11010180 01911990 31101410 $111#101 00111101 O1EL0013 1Dad0190 DSG11810 4 LB Eu 7% 35 4F
048 10IAGDSL 11111101 3[017310 SL01E111 A4011000 TONCO1%3 OINLO1E1 14400511 &1 FD Gd 9F &0 i
0048 JTI0019L TOE00J00 JTLI0GT0 G01IECO01 10131110 11310100 O1LOO1E0 1E031501 E7 &i F7 ID O FG
AQ0ES 11511130 O3 33103110 30105107 L0037 D1EQalpy 131911390 01310 DE &3 &K 0 IV 4%
58 DLEa0) 11 EI10DELL | FEL ODF L1591L00F 10E0119) O0EAl &7 €7 37 EOr W E¥
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AO0LE 1DIEIDEL IFLODEED ERL10901 SL11SL10 Q018110 11310139 DRIDIOEL DIQ118L1 BR i Fg
a0opd 108L11 11911 9100Id1 §0018107 180000 Q10IL03E 1191108 ELOORL0 B 4 4B
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"UDF AGEA00IE 13100307 390104901 FE11E013 11020133 LIRGL023 1GEO1IEL 19Q0DRLY &) Ly E.: -
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Right-Click Popup
Menu/Goto View

Highlighting a Section

5-170

Right-clicking in the HexView window generates the menu:

[v show asco
[ Show hex
|7 Show binary
Bytes per line 3

1
H o
4= Synchronise views m@, Stream edit

2 Alertlog
@ Video MNavigator

BE AU WH

|l Bits per frame
E Stream Structure

The top four buttons of the menu have the same functions as the buttons given on
the top line (and as the HexView settings option on the Window menu).

Goto view. The Goto view takes the focus to the corresponding area in the
selected view. (See page 5-8, Synchronized Views/Navigating the Views.)

Synchronize views. When the Synchronize views icon 4* is pushed in, then all
open windows automatically follow the selection. (See page 5-8, Synchronized
Views/Navigating the Views.)

A section of data can be highlighted in any of the (visible) binary, hex or ASCII
sections by clicking and dragging the mouse over the area:

D MIS4EA - [Hex: MPEG4 Fila Example - Baifing Waather Girl - track 001]
Fle Pay Owerlsy Anslysis @ Alert Window Hel

el & S - A ET ArelE *aosB
EEERG. S +Fea

000000 00000000 DOOOOD0D 00000001 10110000 11110101 00000000 GOOOOODD
000007 00000001 10110101 10001001 00010011 000G0000 0000000 DOOOODOOL
0000DE 00000000 00000000 00900000 00000001 00100000 Q00B0U09 11000100 O
000015 10001101 10001000 00000000 11001101 00001011 01000100 00100100
00001C 00010100 01100011 00000000 Q0000000 00000001 10110010 01010110
000023 01110001 01110101 01100001 01101100 00100000 01010100 01100101
000024 01110011 01110100 00100000 01010011 01100101 01110001 01110101 73 3
000031 01100101 01101110 01100011 01100101 00100000 00100008 0O0O0GO0
000038 00000000 00000001 10110011 00000000 00010000 00000111 DOODOGOD

F 00: 00 01100001 g

1 A
se i 1 11101110 01011010

000058 01001000 11110100 11001101 00111101 10001111 101010031 10010011
000062 11111000 11011011 01010001 11111100 01111101 10110111 11110001
000069 10110110 11011100 10010001 10111111 11011111 11000111 10011011
000070 01110110 11000111 01001101 10111111 10001101 01000110 11011100
000077 01011000 11111011 11011111 11100011 11011111 10111110 11000311 &
00007E 11111111 01111100 10001101 10110110 11111110 00111011 01101101

000085 10110101 10001101 00111001 10111000 01011110 10001008 00010110

0000A1 10110110 10100011 11010110 00111110 11110011 11111000 11110011 B6 A
0000AS 01101111 11100011 01111101 10100110 10111100 01110010 11111110
0000AF 01111011 00011101 10110110 11010010 01000110 11011011 10111111 7

0000C4 11111111 00011110 01010001 10111001 00100011 11011111 10111110 FF L
0000CR 11000110 11110011 01111111 00011111 01101101 11111100 01111001
0000D2 10110110 11011100 01101101 10110111 11011000 11011011 01001101
0000DY 01001111 10001111 10101000 11011011 01110011 10100110 10011000
0000E0 10110010 11010100 00110000 10110010 00001001 01000100 11000101 E2 D
0000E? 10001001 10001011 00010100 01101110 00111000 01101000 10110101

=4

o 5
Jpmady
The addresses of the selected area and the number Whichever section is highlighted, the
of bytes selected are displayed in the status line corresponding areas of the other sections are

similarly highlighted
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A specific address can be found in the video stream, either of the following:
B An absolute address, from the start of the video file

B A relative address, from the first byte of the currently selected area

Find absolute address. To go to an absolute address, select Absolute address from
the drop-down menu:

Golaf 0 [Abeolute addesz | O Hex (" Dec

0 01000010 ihzolile address 0 OF 50 EBO
0 00000000 0o0ffettve adde 2 30 7F 0@
1 00011110 1114Binan o &7 19 05
1 110013113 010 HE"i 5 B4 64 5D
0 11011110 11ti45C0 7 9F F9 14
1 NAT1110% MAIARTN TANRNINN FE &R F& 78

The address to find is entered in the box next to the Goto button. This address
can be in hex or decimal. If an invalid character is entered for an address (for
example, entering anything other than 0-9 or a-f for a hexadecimal address) then
the Goto button is grayed out.

Note that the Goto button changes to Next for all data to find except for the
Absolute address. (And when Absolute address is selected, the Prev button is
grayed out.)

The Hex/Dec radio button selects the format of the data being searched -
Hexademical or Decimal.

Find relative address. An address relative to the currently highlighted address can
be found. If no address is highlighted, the address found is the offset from 0.

The address to find is entered in the box next to the Next button. This address
can be in hex or decimal. If an invalid character is entered for an address (for
example, entering anything other than 0-9 or a-f for a hexadecimal address),
the Find button is grayed out.

NOTE. The F3 key can be used, to find next, Shift+F3 key, to find previous.

The Hex/Dec radio button selects the format of the data being searched.

Find Binary/Hex/ASCIl. These options in the menu find data in the bitstream.

Up to 64 characters can be entered.

NOTE. The Binary search searches for the bit pattern regardless of byte location;
the Hex and ASCII searches are byte aligned.

The F3 key can be used, to find next; Shift+F3 key, to find previous.
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5-172

Conversion of
Hex<->Decimal

Wildcard searching using period. A wildcard can be entered in the data to be
found - . [period].

The wildcard matches a single digit in the selected base; the wildcard matches:
®  One bit in the binary find

B A hex digit in the hex find

B An ASCII character in the ASCII find

For example, entering ‘0001B.” as a hex string will find the following patterns in
the selected example stream:

10110009 111T00E0

F
onon? l.'ll][Iﬂl]‘DlJ'i imiﬂiﬂi uunmnu 0anooono 000on0on IJI}I][II:II}I]I l][ll'.'ll}I][Il}II 01 BS OB 00 00 01 0%
I0O0E G00QG000 00000800 00000001 QOL0QG00 0QOD1l0Qn 11003000 10001000 00 00 01 20 08 €8 23
o0e1s 10000000 000601111 01010000 10110000 01000010 O10400001 01100060 20 OF S0 B0 42 41 &0 P BA-
0001C 11000010 00110000 01111111 Oo000000 (INEFESEITEFESNESTERE 2 0 7F 00 1]
009z3 0010000 Q1100010 QOO0 QOO00O0L01 OOQRLI1N0 1ELO@OO0Y 11011001 I0 &2 1% 05 1E E1 D%

b
0003A 00100102 10110100 01100100 01011301 11901111 01012110 000X1011 25 BA 64 5D CF SE 1B m d) ©
ANATT 111AMT 1S 1AATI411 11914001 NAMTAEAA 1TAT1180 1T111ARNA 114ANAET BT GF T4 14 ME B0 TE

The wildcard can be inserted in any position, for example, ‘03..456.8’ is a valid
search string, which will find any 9 consecutive digits where the first two are 03,
digits 5-7 are 456, and the last digit is 8.

F Bn F He I ASOE [an 'M-“H-MEFIDW IHt- '_'l'-in'H#l"' ¥
ID34 11010001 RE11E111 10311080 QQOliglo 11111031 Qil0ooOl LO20011L D FF EB 1& FE &1 A7 L] ﬂ
01038 11111331 11110101 10800010 10101001 OOOI11E0 00010001 IOZXI1000 FF Pt A2 A% 1E 11 BE
OID&2 00110400 10110100 01011041 10001100 10001180 01113111 10I0110% 34 B4 6B &C 2E 7F AD 4
JI04%F Q0ol0lgl QoDOiooQ 11118111 L131111L 15 0% N 47 FF
1060 01111111 00000000 10010000 11100010 FE 00 Efla0 E2
LOET 00000101 20110100 10011011 01102 G1021 10110111 (1110110 05 B4 9B oD AR BY 7& R ¥
Ll

101 101
IDSE 10111101 R0103010 11111081 ©L10R101 00L01000 QX00QLI01 DOOR1130 B0 A4 FB 6D 26 45 1E
AITAS TAGATITA TTATETAT AATATAGT TEIATTAT TATARIEA TIATEATY TATEATEA AE fH 8 M 46 AR B 4

ki
i

If a hex value is entered into the find box:

I ;Hdallmm = # Hex ©

11 0o o1 20 48 20 OF 50
T DE IU D1 &8 &8 UE E? A7 16 20 DA
BB B4 94 27 B4 95 CH 4C DL 53 ED
iE A6 4E BE AT 05 48 C4 70 25 DD 71
ooaD C2 D9 el B9 60 94 8B 4D EB 9E

[ T e T S e B T T )

L

bl RS R B

Ef'm.-u'fvﬂ YR

12 €2 3¢ C) 3 2% 78 CF F

™R AR D1 OAR 6T TG RTOAY

ok b' B A 2V BA wh O el
P
P
¥

I &a AL B= A7 D% 48 C4 3
18R 08 N Ak BT G0 94 in R= IR &
R e T T BT LR A R S N
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View Video Stream Structure Ctrl+R

Analysis Menu

EH This allows the structure of all supported container formats to be viewed
and expanded/contracted (by clicking on the - and + symbols at the left end of
each line). In addition, for H.264/AVC video elementary stream format, the view
shows the top-level structure of the stream.

E |Structure: MPEG4 File Example - Packet Woman (video)

Stream: | WP

Syntax
-1-Oh file
- ftyp
123 size
123 type
123 major_brand
123 minor_version
0 compatible_brands
+-ff mdat
- mdat
123 size
123 type
@{] data
-1-f3 moov
123 size
123 type
+-% urknown
=% iods
12% size
123 type
4§ trak
4§ trak
4§ trak
+-fj udta

Value

mdat
[690852, 690890]

2758

moov

42
inds

Start bit

0x000000,7
0x000000,7
0x000000,7
0x000004,7
0x000008,7

0x000010,7
0x000013,7
Ox0agadc,7
Ox0a8a%c,7
Ox0a8aa0, 7
Ox0a8aa4,7
0x0z8aca, 7
Ox0a8aca, 7
Ox0a8ace, 7
0x0a8ad2,7
0x0z8b3e,7
0x0z8b3e,7
Ox0a8b42,7
0x0a8b68,7
0x029024,7
0x0a91d1,7
Ox0a935e,7

Size (bits)
5542134
192

32

32

32

1}
5526560

The view is divided into four columns:

B Syntax: Shows the stream syntax parse tree, including the names of each
syntax element or syntactic structure. Nested syntax structures are shown by
nesting nodes of the tree. An icon shows the type of data at each tree node.

(See page 5-174, Icons in Stream Structure View.)

B Value: Shows the interpreted value of syntax elements in the tree. The content
of this field will vary according to the type of data to be shown.

®  Start bit: Shows the start bit address of the syntax node. The address is given
as a hexadecimal byte position followed by a bit position number.

m  Size: Shows the size in bits of the syntax node. For nodes with children, this

shows the total bits of the node and all its children.
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Icons in Stream Structure

5-174

View

The following example shows the video stream structure for a H.264/SVC stream:

E Structure: H.264/SYC Example - Soccer (video) E@

Stieam: |H.264/5WC |
Syntax | Walue | Skart bit Size (bits)
] & H.264/5VC elementary stream 0x000000,7 8456600 ~
=9 Access Unit Frame 1 IDR, Ox000000,7 176104 E]
i+ sei_rbsp 0x000008,7 1568
[ seq_parameter_set_rbsp 0x0000e3,7 58
B Subset Sequence Parameter Set MALL 0x0000F0,7 g0
1+~ Subset Sequence Parameter Set NALL 0x0000FF, 7 96
+-[% pic_parameter_set_rbsp 0x000110,7 24
[+-[% pic_parameter_set_rbsp 0x000119,7 26
+-[%. pic_parameter_set_rbsp 0x000122,7 28
+-[% pic_parameter_set_rbsp 0x00012b,7 30
- 0x000134,7 32
fg] rbsp_data 32 data bits 0x000134,7 3z
[+ £ DR slice MALL 0x00013d,7 29816
[+ -EH Coded Slice Extension MALL 0x000fd1,7 17440
[+ Coded Slice Extension NaLU 0x00185a,7 126232
+-F59 Access Unit Frame 2 0x0055Fd, 7 15192
+-B9 Access Unit Frame 3 0x005des, 7 2TE56
-9 Access Unit Frame 4 Ox006ae9,7 16904
+-[5 Access Unik Frame 5 0x00732a,7 75564
+-B9 Access Unit Frame & 0x009812,7 12904
+-F9 Access Unit Frame 7 0x009esf,7 24336
+-[5 Access Unit Frame & Ox00aa41,7 16764
+-B9 Access Unit Frame 9 0x00b273,7 70224 v
1641-007

In the Stream structure view, the icons that appear at the node of each branch of
the tree structure denote the type of data contained in that node. There are several
icons which are common to all standards as described in the following table.

Table 5-1: Icons general to all standards

Icon Meaning

X Video elementary stream

fie) Audio elementary stream

h Container stream

B Packet or other syntactic grouping (various colors used — see
standard specific icons)

Binary data

123 Integer data field

101 Binary data field

01K Exponential-Golomb coded data field

ab String data field

fro} Identifier data field

& Time data field

5 Custom data field

MTSA4EA Elementary Stream Analyzer User Manual



Analysis Menu

Table 5-1: Icons general to all standards (cont.)

Icon Meaning
7 Unknown data field

User data

Array based data structure

List based data structure

Video ES slice data

B @

Video ES macroblock data

The following table show icons that are specific to different standards.

Table 5-2: Standard specific icons

Standard Icon Meaning
H.264/AVC B IDR access unit

Non-IDR access unit

‘moov’ box type

‘mdat’ box type

‘trak’ box type

Generic MP4 descriptor

MPEG-2 TS Transport packet

Program association section

MPEG-2 PS, PES System header

Pack header

Pack syntactic structure

ASF Header object

File properties object

Stream properties object

oo\o\ oo roogooe s e

Index object
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View Video Buffer Analysis

5-176

% This allows the buffer usage to be analyzed in detail. The analysis varies
by video standard:

For H.264/AVC the analysis is of:

m  Performance using the Hypothetical Reference Decoder (HRD) (displayed in
red)

For MPEG-4 the analysis is of:

m  Video Buffer Verifier (displayed in Red)

B Video Complexity Verifier (displayed in Green)
B Video Memory Verifier (displayed in Blue)

For MPEG-2 the analysis is of:

B Video Buffer Verifier (displayed in Red)

The icon controls and general look of the buffer analysis is the same for all
standards:

B The buffer analysis controls that are common to all standards are explained
in the sections beginning Buffer Analysis Toolbar Icons to Buffer analysis
alerts/scroll bar area (although some of the diagrams in these sections are
specific to a standard regarding the titles and data content, the functions are
the same across all standards). (See page 5-177, Buffer Analysis Toolbar
Icons.) (See page 5-181, Buffer analysis alerts/scroll bar area.)

B MPEG-4 and MPEG-2 VBYV analysis are very similar and are explained in
the sections beginning Buffer analysis controls: MPEG~4 and MPEG-2 to
Buffer analysis popup alerts: MPEG-4 and MPEG-2. (See page 5-182, Buffer
analysis controls: MPEG~4 and MPEG-2.) (See page 5-184, Buffer analysis
popup alerts: MPEG-4 and MPEG-2.)

B The H.264/AVC HRD analysis is distinct and is explained in the
sections beginning HRD buffer analysis: H.264/AVC to HRD buffer
overflow/underflow indication: H.264/AVC. (See page 5-184, HRD buffer
analysis: H.264/AVC.) (See page 5-186, HRD buffer overflow/underflow
indication: H.264/AVC.)
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Buffer Analysis Toolbar  |con

Analysis Menu

Function

Icons

Zoom in (+) and zoom out (-) centered on the center of the window
(affects scale of x-axis only)

Fit all data into window

Locate origin (zero), start of sequence

= &

Lock X/Y zoom infout and scrolling/panning. For example, when
the Lock Y button is pressed, zoom in and zoom out and scroll/pan
only affect the X-direction. This allows (for example) you to keep a
useful vertical scale, while still viewing the whole length of the video
sequence

Autoscroll (fill the analysis data in real-time) as the video is being
decoded and scroll the window to the right

Increase track height (affects scale of y-axis only)

Decrease track height (affects scale of y-axis only)

Measure the data at the cursor. The data values are reported on the
status line at the bottom of the analysis window

Offsets and angles/slopes of lines can also be measured, by holding
the mouse and dragging

3

Scroll/pan (the cursor changes to show the scroll/pan direction)

@

Zoom in/zoom out centered on the location of this cursor. Press the
<shift> key to zoom out

These functions are also available on the right-click menu.
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Using the Measure Tool il Moving the measure tool over the graph displays the values in the status line:

Comparative Video Verifiers

T

i L0014 |P:002 P04 F.004 _—
140 ;
; — Y
120 [ i 1| —— wmty
i
Butfer limit |
100 1

+

Buffer Qcocupancy (%)

[

Time (=)

IPoint: {-0.149 5, 84 %31 The left-hand value is the X-axis (time) value in seconds, to the nearest
millisecond; the right-hand is the Y-axis value: either in percentage terms
if there is more than one graph; or in the correct units, if there is only one
graph (as below)

Video Buffer Verifier

(001 |P:

002 P:003 P:00 By

800000 |

vhv_buffer_size

5000001 i
/‘%,ancy
400000 [ l—1—1—1
[ L]

200000 [

IF'oint: {0.266 5, 564093 bits) <€

<

WBY Buffer Occupgney (hits)

Time (=)

(Only the VBV is shown here)
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Click and drag the mouse
to measure the distance
(XandY) and angle:

Video Buffer Verifier

Analysis Menu

800000 |

vhw_huffer_size

[0

P:00%

P:005

WBY Buffer Qcoupancy (hits)

|

£00000 |

400000 |

200000 [

vhy [occ

pancy

L]
=

||5tart: (0,181 s, 280397 bits) End: (0.312 5, 333178 bits) Delta: (0.132 5, 52781 bits) Gradient: 400445 bits/s
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Buffer Analysis Graph

5-180

Area

Scale - either Frame type and number
normalized to Comparative Video Veriﬁ‘em/
100%, if more
than one graph, or I 1001 |F:00z2 P00 P00 1 vay
else in actual units — ey
120 — MY
Buffer limit ———> [ Bufter limit
(100%) € 100
2
Measure tool with % 80 /+ i
XandY values /‘?/ L "\ﬁ CCURRIICY
reported in the % B0 / k%/ :A’:

status 5 [_
40

| |
UL
/ 0

Vertical light blue line at time = 0

Time () Vertical gray lines at the decode time of

each frame

The left axis displays:
B Values normalized to 100%, if there is more than one graph

m  Values appropriate for that graph (see the following figure)

Video Buffer Verifier

Vertical scale now ‘ (Hulng! P00z F-00% 004 -y
in units correct for E
VBV buffer size I
800000
(in bits)

vbv_buffer_size

£00000 |

__,——-Vb/v:&_; pancy
400000 | fﬁwﬂ

200000 |

When the buffer data is too wide/too high for the current window, scroll bars
appear at the bottom/right (as appropriate).
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Buffer analysis alerts/scroll bar area. The buffer overflow/underflow is indicated
in the Graph window as shown below:

Each bar line fills and auto-scales, corresponding with Red shows overflow;
the horizontal scroll bar (B=VBV, C=VCV, M=VMV) yellow shows underflow
. \ b,
CI 1C
M [ ] b
< >

ser, 0 under WCY: 0 aver

Each buffer item changes to red or yellow if there has been any overflow/underflow, and the
number indicates in how many frames thereis ~ non-conformance. If there is both overflow and
underflow, the color is red.

MPEG-4 and MPEG-2 buffer analysis. All the example screenshots and
explanations below are for MPEG-4; similar displays and information are used
for MPEG-2.

| s afrvn b m VBl

[

|||HHI U IIlu.

.i
P s Emmty Vi : _; "T

o - [y

o i |0 baoela
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5-182

Buffer analysis controls: MPEG-4 and MPEG-2.

Configure the buffer analysis using one Lol

of the following method§: . = S

= Use the values SUpplled in the I™ profile_and_level_indication
bitstream (the check box shows from I¥ | ek ohieo pe ndetion
where in the streams the values SEEEE

come) / " Use custom parameters
= Enter custom values to suit the ¥ Video Buffer Verifier

% e parameters from stream header

hardware on which the decoder will bit_rate: bits/s
run (see below also) wby_buffer_size: bits
vby_occupancy: bits
Individually enable/disable the
: . ——> v Video Complesity Verifier
various buffer displays
wov_buffer_size: MacroBs
woyv_decoder_rate: MacroBsls

¥ Video Memory Verifier

wmy_buffer_size: MacroBs

The values used for VBV, VCV and VMYV are displayed, but cannot be altered
unless Use custom parameters is selected.

The boxes below the title Use parameters from stream header show where the
values used have come from: in the example above, there were no values specified
in the vbv_parameters, nor was there a profile_and_level_indication,
so the maximum value implied by Simple Profile as given in the
video_object_type_indication is used.

NOTE. There is an order of precedence: if the vbv._parameters are specified in

the bitstream, then these values are used; if not, then the maximum values are used
as allowed in the Profile/Level given by the profile_and_Tlevel_indication.
If there is no profile_and_Tlevel_indication, then the maximum values are
used as implied by the video_object_type_indication.
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Use custom buffer parameters: MPEG-4 and MPEG-2. Custom parameters can be
entered for a variety of reasons, for example:

B The VBV/VCV/VMYV parameters have not been specified in the bitstream: in
this case the MTS4EA will assume the maximum allowable values for the
Profile/Level and these may be too large for the particular operation.

®  The VBV/VCV/VMYV parameters specified in the bitstream do not reflect the
actual limitations of the hardware on which the decoder will have to decode
the bitstream.

B To try different values to see if the conformance parameters are met with
different limits.

Custom parameters are entered as below:

Configuration

" Use parameters from stream header
[ whv_parameters
[ profile_and_level_indication
[ wideo_object_type_indication

\Simple Profile

* Usze custom pararmeters

v Video Buffer Verifier
bit_rate:; 393216 bits/s

why_buffer_size: BES3E0  hits

When custom parameters are used, this is indicated in the status bar of the main
MTS4EA window by the word BUF:

BUF All Cis

NOTE. These values can also be selected/entered from the Decoder options
selection on the Play menu (the MPEG4 tab).

The values entered as Custom parameters affect both the alert popup warnings
and the warnings that are reported in the Trace files; the Custom parameters are
the values used to trigger these warnings.

To reset the values entered to the values specified by the bitstream, reselect the
Use parameters button from the stream header.
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5-184

Buffer analysis popup alerts: MPEG-4 and MPEG-2. Where the bitstream exceeds
the values given by:

®  vbv_parameters
m profile_and_level_indication
B The custom parameters

When each of these is selected as the source of the parameters, popup alerts occur
during video decoding unless disabled in the Alerts menu (the video must be
playing for the popup alerts to be generated).

NOTE. When the buffer parameters are implied by
video_object_type_indication, no popup alert is generated in the event
of exceeding the limits, nor is there a warning in the Trace files. This is in
accordance with the implied rules in the MPEG -4 standard.

HRD buffer analysis: H.264/AVC. The Hypothetical Reference Decoder (HRD) in
H.264/AVC provides a complex mechanism for buffer analysis; this is much more
complex than the buffer analysis in MPEG-4/MPEG-2.

NOTE. The HRD analysis is of the Coded Picture Buffer (CPB) only, not of the
Decoded Picture Buffer (DPB).

In order to understand the HRD analysis, you must read and understand Annex C
of the H.264/AVC standard, ISO document 14496-10 (E).

HRD parameters do not have to be specified in a bitstream; many H.264/AVC
streams do not have them specified (only the Bus Junction and Grenadier Guards
H.264/AVC example streams provided with the MTS4EA have HRD information).

NOTE. If HRD parameters are not provided in an H.264/AVC bitstream, the icon
and menu item for View buffer analysis is grayed out.

HRD buffer analysis: H.264/SVC. HRD buffer analysis is not supported for
H.264/SVC streams. When you open a H.264/SVC stream, the icon and menu
item for View buffer analysis is grayed out.
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HRD list of schedule indexes (buckets): H.264/AVC. Due to the complexity of HRD
analysis, entering custom parameters is not currently possible in MTS4EA; the
display shows the list of indexes or buckets that are given in the bitstream.

If the HRD parameters are given in a bitstream, there can be 1 to 31 indexes
or buckets, numbered from 0.

In the following example below, there are two indexes/buckets: index 0 is selected
and is used for the graph display, as shown. Clicking on the line below would
display the data from index 1 in the graph display.

Hypothetical Relerence Decoder
et | CPE size frite] | Bt rave fhitess) | initiad delay 2| CBR Aag]
0 25606 SaE654 o3 n
1 eI Ta4064 1000000 0

The meanings of the column headings are:

Index: The bucket or index number.

CPB size (bits): The size in bits of the Coded Picture Buffer (CPB).
Bit rate (bits/s): The bit rate of the hypothetical transmission channel.

Initial delay (s): The initial delay of the hypothetical transmission channel before
the first frame is decoded.

CBR flag: The status of the Constant Bit Rate (CBR) flag: 0=off; 1 = on.
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HRD results display: H.264/AVC. When a bitstream has HRD parameters specified,
and the HRD buffer analysis has been done by MTS4EA, clicking on the
appropriate index/bucket number displays the graph for that index/bucket (in the
following example, index/bucket number 0):

Hypitli ol B Dicidims Sibefildr -
k| 7 | | el Ry —— e
o - :
o B4R

ras gy

bz

The areas of the graph display are explained in Buffer Analysis Graph Area and
Buffer analysis alerts/scroll bar area. (See page 5-180, Buffer Analysis Graph
Area.) (See page 5-181, Buffer analysis alerts/scroll bar area.)

As examples:
®  Frame type and number is given at the top of the graph (in light gray)

B The vertical lines correspond with the decode times of the relevant frame

HRD buffer overflow/underflow indication: H.264/AVC. HRD buffer analysis
overflow and underflow is indicated in the following locations:

®  The bar line below the graph area
B The status bar
= Popup alerts

The bar line and status bar indications are the same as overflow and underflow
indications for MPEG-4/MPEG-2. (See page 5-181, Buffer analysis alerts/scroll
bar area.)

The popup alerts for HRD buffer overflow/underflow are shown on-screen and
enabled/disabled as with any other popup alert. (See page 5-224, Explanation
of Fatal/Error/Warning/Info Display.)
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" This displays the fidelity analysis graph view:

2 MTS4ER - [Fidelity Analysis: MPEGS [xemple - Man Waking]

Analysis Menu

Fibs Py Overdsy Anslyss B30 Alert Windos Help
Bl = S T B - (B Ao m *oDad
EEEH0. %! i waT| iz
C+eBR |[++Q 50 H
Fecoded image PSHE dull slqnal range)
e T T ) ' v
[ 2
s v
O pn
» - v
g plare
=
f o
L m o e e inin el st 25 11 B S8 B SR R ey s e e S
Ll
o [} o [E] [:F ns [T [F) [ [
Timst (2}
e e i e —— - = —— — - |
s e — — —
L3 ¥
sy MOTE - o frone Aderts. deabled Erroe (P abiey 0

The fidelity analysis graph view is similar to the graph view used for buffer
analysis in MPEG-4, MPEG-2 and H.264/AVC. Both views have the same:

B Control icons (See page 5-177, Buffer Analysis Toolbar Icons.)

m  Method of displaying frame types, frame numbers, frame times in the graph
area. (See page 5-180, Buffer Analysis Graph Area.)

B Means of measuring angles (See page 5-178, Using the Measure Tool.)

m  Right-click popup menu
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The fidelity analysis results are shown separately for Y, U and V planes:

Y-plane in mauve
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Fidelity Analysis View
Icons Toolbar

5-188

m  U-plane in green

B V-plane in blue

NOTE. The MPEG 4 example stream Man Walking has the YUV reference file
supplied with MTS4EA: therefore this is a useful example to choose to examine
the fidelity analysis functions.

The first ten frames of the YUV reference file are supplied for the Grenadier
Guards example streams that are provided with MTS4EA both as an H.264/AVC
example and as an MPEG-2 example.

Where the frame rate is incorrectly set for the uncompressed video file, then the
correspondence between the encoded video frames and the uncompressed video
source frames is lost; this will substantially reduce the fidelity analysis values.

O ¢ @ & + & @

The icons above have the same functions as the icons on the buffer analysis
toolbar; see Buffer Analysis Toolbar Icons. (See page 5-177.) The icons below are
unique to the Fidelity analysis view:

H H@

Of these three, the first two are available at all times. The third is only available
when interlacing is in use and the picture can be broken down into units; it is
grayed out at all other times.

These icons represent the following:

"‘G} The ability to plot time in seconds on the x-axis, as shown:
o+ il B + ¢ 0 5nE

lecaded bmans PFEMEF [l siqnal sasgei

ek

P
(-

Foink: (2 2k, 2595

MTS4EA Elementary Stream Analyzer User Manual



Analysis Menu

.o
8 The ability to plot frame number on the x-axis, as shown:

D+RF +4+QEBwW

i )

Diecedad linage PSHRE @ill signal jange

&

x
B The ability to plot picture units on the x-axis, as shown:

De@@ +t+QDEE

Biscodad Image PSSR full dgnal sange)

f= ke

Pihah

Fidelity metrics available. Six different fidelity metrics are available:

PSNR (255 signal range)

PSNR (ITU-R BT.601 signal range)
RMSE (Root Mean Square Error)
MSE (Mean Square Error)

MAD (Mean Absolute Difference)
SAD (Sum Absolute Difference)

(See page 5-155, Metric.)
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View Bits per Video Frame Analysis
This displays the Bits per Frame Analysis graph.

W Bits Per Frame Analysis: MPEG4 Example - Man Walking

s -D s @lgo+ e alna

Bits per Frame
B:0.033s B:0.067s P:0.100= B:0133s B.0.167= P:0.200= 0. B:0267s - |OP
Bl o
B svor
| RS

Header
bits

G000

S000

4000

Bit=

3000

2000

1000

Frames

£

|~

The key (on the right side) gives a color code for the VOP/frame types; for more
information see VOP type [MPEG-4] or Frame type [H.264/AVC, MPEG-2,
H.263, VC-1]. (See page 5-69.)

In addition to the standard buttons, the toolbar contains two buttons that allow the
X-axis to be either frame or picture oriented:

Zoom-in

Zoom-out
[ Fit to range
& Goto origin

(B H-fuis lock
@ Y-Axis lock
’_ Autoscroll

++ Move tool

F Measure tool

@ Zoom tool

B
E Frames I

4= Synchronise views
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The Frame unit toolbar button displays the total bits per frame; for interlaced
pictures this would be the sum of the picture fields:

W Bits Per Frame Analysis: MPEG-2 Example - Grenadier guards

- -~De@@ |+ aled

Bits per Frame

BO040s | |BOCE0s | |PDA20s | |B0AE0s | |B0200 | |PO240% | |BD280= | |E0.320% r—
I -
I e
Il o

Header
bits:

300000

250000

200000

Bit=

150000

100000

S0000

Frames

|

s | b3

The Picture units toolbar button also displays the total bits per frame, but, in the
case of interlaced pictures, each frame contains two picture fields:
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W Bits Per Frame Analysis: MPEG-2 Example - Grenadier guards

S Dem@-|+ealan

Bits per Frame

10,000 Bu0.040s B.0.050= F.0A20s B0 60z B:0.200= Pi0.240s B.0.280= B:0.320=

[ —

300000 [
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Headler
hits

~Hne
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200000

Bit=

1350000

100000
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E
Frames

|~

3
-

The bits per frame can be measured by selecting the toolbar measurement tool,
placing the crosshair cursor over the point to be measured, and reading the result
from the left side of the status bar.
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View AVC to SVC MB Percentage View

This displays the AVC versus SVC MB percentage for the current picture.

AVC to SYC Percentage: H.264/SVC Example - Soccer

S -Do@R . |++Q

AVC to SVC Macro Block Percentage

Bl sve
i AVC

Macro Blocks (%)

Frames

(&

The key (on the right side) gives a color code for the MB types (SVC and AVC).
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Audio Trace Enable...

5-194

Audio analysis options &

Frame rangs  I1ace 1 AN delay 1

Filename

imp4fil_3_audio vpt J

Available disk space: 20731 MBytes
File size limit: {50 MBytes

Options

Parse bitstream

[ Interpret

[ Audio frame summary

[ Alerts

Stream summary

[ Main payload bit usage

[ Subsidiary payload bit usage
[15ER bit usage

[] Frame bit usage

,Tl Cancel | Apply |

The Trace options provide text outputs, which describe the contents of an encoded
stream, to various levels of detail. The available options vary with each audio
standard, see following sections (unless otherwise stated, each option applies to
every audio standard).

NOTE. Using these options can generate a lot of data - files hundreds of
megabytes or more in size. It may be advisable to collect the data on a range of
frames, not all (this is a selectable option).

Alternatively, you can set a maximum file size, after which no more trace data
is output to the selected file.

NOTE. The audio can be stopped and the Trace file opened immediately after
going past the last frame number in the frame range — there is no need to wait
until the end of the sequence.

NOTE. To set the range of frames over which to collect the Trace data, click on
the Frame range tab.
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Analysis Menu

This option allows you to specify the start and end frames between which to
gather the Trace information.

Amalysts apiions ]
Framme 1 | Taw |
Frama range

Firal frasmes Ll hames

ha | v Al ey

n = - | =

NOTE. Frame range is unavailable in pause mode (indicated when the Pause icon
is pushed in on the toolbar and Play menu). This is because the frame range over
which statistics are to be accumulated cannot be changed during pause mode.

(If it could, you would not be sure that the Trace information was collected over
the correct range of frames.) For example, if the audio was paused at frame 23
and Trace was enabled for a range of frames from 20-25, the Trace data would
be incorrect.

All frames. This option is the default and calculates the sequence statistics from
the first to the last frame.

To set a range of frames. If the All frames check box is cleared, a range of frames
can be entered (in this case, frames 1 to 17 inclusive):

Amalysts apiions EI
Fraeme 1 | Tagw |
Frome range
Ll hame
wfi?z I AN hames

Firal framen

o | Ceeel | ke |
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Trace Tab  Enable. This option enables/disables the Trace output. If the output is disabled,
the remaining selections on the Trace tab are unavailable, although the values are
stored during the current use of MTS4EA (they are reset to their default values
the next time the MTS4EA is started).

Audio analysis options El

Frame range  Trace 1 AN delay 1

v
Filen:

imp&fil_3_audio wpt J

Available disk space: 20731 MBytes
File size limit: {50 MBytes

Options

Parse bitstream

[ Interpret

[ Audio frame summary

[ Alerts

Stream summary

[ Main payload bit usage

[ Subsidiary payload bit usage
[1SER bit usage

[ Frame bit usage

0K | Cance | Spply |

Filename. By default, the filename suggested is the same as the base name of the
input audio file, that is, the audio filename without the extension.

Any other filename can be entered; MTS4EA will append an .vpt extension to this
filename if it does not already end in this (.vpt = MTS4EA trace).

To browse to a specific folder and enter the filename there, click on the [...] button:

Frame rangs  I1ace ]A}'\u’delay

¥ Enable -
Filename

Jmpdﬁl_B_audin wpt _J

Myvailable disk space: 20701 MBytes
File size limit: (50 MEBEytes
Options e £
Parse bitstream .= = ;
] Interpret Sa\rel_n.lDTemp _j & 1] £ E
[] Audio frame summ |graphics!
[ Alerts [ mtmaa0 visio
Stream summary |\~ e 1pry primer
] Main payload bit u
] Subsidiany payload|
[15BR bit usage
[] Frame bit usage

File name Jmpéﬁl_:{_aud\o.vpi .j
_J Cancel

Save as bype: jTIBCE output file {*.vpt)
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File size limit (available disk space). Trace files can generate a lot of data. This
means that collecting data over many frames can easily generate a Trace file
hundreds of megabytes in size.

This entry allows you to limit the amount of disk space taken by the Trace file.
Once the Trace file reaches this size, it stops writing more data.

Parse bitstream. If this option is selected, then the bitstream is parsed to a
file. This gives the individual bit patterns for the bitstream fields as well as the
mnemonic used within the standard to identify the field.

Trace: mp4fil 3 audio.vpt

B [ Line numbers Find: FPrev | Mest| W Enor W “Warning ™ Frame [~ Text:

Parze | | | | | | | ‘ | ”Summaw || Filter
Standard: AAC, AAC IC ”~
Frame size: 1024 sanples per channel

Hum channels: 2

Filesize: 194 kBEytes

(0=x00000000, : audioCbjectType
(0=00000000, : samplingFrequencyIndex
(0=000000D1., : channelConfiguration
(0=00000001, : framelengthFlag
(O0=00000001, : dependsOnCoreCoder
(0=z00000001. : extenszionFlag

(0=x00000002, id_=wyn_ele

(0=00000002, : count

(0=000000D2, © es=c_count

(0=00000003, . extension_type
(0=00000004, ¢ fill_nibble

(0=00000004. : fill_byte

(0=00000005, ¢ fill_byte

(0=00000006, ¢ fill_byte

(0=00000007. ¢ fill _byte

(0=0000000%, ¢ fill_byte

(000000009 . © Fill_byte

(0=00000004. : fill_byte

(0=0000000E. ¢ fill_byte

(0=0000000C. : fill_byte

(0=00000000, ¢ fill_byte

(0=0000000E, ¢ fill_byte

(0=0000000F, ¢ fill _byte

(0=00000010, ¢ fill_byte v
4 *

The preceding example is the Parse bitstream output for an MPEG-1 Audio

Layer II stream.
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To quickly find if there are any errors in the Trace file, simply use the Find next
button function and search on either ‘Error’ or ‘Warning’.

NOTE. The data from the output of Parse bitstream is one of the best ways that
MTS4EA provides to do bitstream syntax debugging.
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5-198

Go to other views/right click menu. A context-sensitive menu, brought up by a
right-click of the mouse, is available in Interpret and Parse bitstream files. It
allows you to:

m  Copy selected trace data to the clipboard.

B Go to the area in another view that corresponds to the area that was selected
in the Trace file.

NOTE. The right~lick ‘Goto view’ context-sensitive menu is only active in the
Trace/Interpret and Trace/Parse Bitstream trace files.

Interpret. This provides interpretation of the decoded data in the bitstream.
Example outputs are shown below for MPEG-1:

{0x00020000.7) [AUS:HDR] syncwerd = Oxfllf
{0w00020001,2) [AUS:HDR) ID = 1 : Mpegl dudio (ISO-TEC 11172-3)
(00000001, 2) [ADS . HDR] layer = 2 Layar II
{00000001 . 0) [ADS EDE)] protection bit = 1 CRC protection abesnt
{Ow00000002,7) [ADS:HEDR] batrate_index = 10 Eaitrats iz 197 kbata s
{0x0000000Z.3) [AUS HDR] seapling frequescy = 1 Ssapling frequescy im 48000 Hz
(00000002, 1) [ADS:-HEDE)] padding bit = 0 Padding asbsent
{0x0C000002. 0} [AUS HDR] private bit = 0
(O03000003.7) [AUS:HDR) mode = I : Stersc
{ 000000003, 5) [ADS:EDR] moeds sxtenstos = 0 Far joint sterses, subbsnds (=3 coded ip starses, 4=-31
{0x00000003 . 3) [ADS: HDE] copyright = 0 Ho coprright
(000000003, 2) [AUS:EDE] criginal_copy = 0 Copy, mot original
{0x00080003.1) [AUS EDR] emphasis = 0 - Mo caphasis poesent
{000 20004. 7) [ADS:AUD] allocation } gquantization lewels. no sssple grouping
{0x00000004, 3) [ADS:AUD] allocation 3 guantizatics levels, no saapls grouping
(000000005, 7) [ADS ATD] ellocation 5 quantizaticn levels. no saaple grouping
{Ouc000B0005, 3 [AUS-AUD] allocation £ guantizstiosn levels, no sawple grouping
(000000006, 7) [AUS AUD] allocatich 5 guantizat:ca levels. no Sample axcaping
5§
5

{0w000000& . 2) [AUS:AUD) allocstion quantization levels. no saaple grouping
(000000007, 7) [ADS . AUD] allocation
{0eDR0O0R0T. ) [AUS:AUD] allocation
{Ow00000008, 7) [ATS:AUD] allocation
{Dx00000008. 3) [AUS AUD]) allocation

b et e

guantizatios levals, oo sanple Jroapirg
9 gquantization levels. 3 sssples groupsd in one code
% gquastization levels, 3 sasples groupsd in ons oode

9 guantization levels. 3 saaples groupsd in cne code

e e i Y i et APV

NOTE. To quickly find if there are any errors in the Trace file, use the Find
Prev/Next buttons on the trace view toolbar to navigate to the next/previous error
or warning.

Go to other views/right-click menu. By right-clicking with the mouse, a
context-sensitive menu appears (Interpret & Parse Bitstream only), which allows
you to:Copy selected trace data to the clipboard.

Go to the area in another view which corresponds to the area which has been
selected in the Trace file.

Audio frame summary. This Trace output provides a series of data items
dependent on the audio standard; for each individual audio frame, it will output
data as listed here. All items after the first are per channel, and this portion of the
list is repeated once for each channel in the audio stream. The n in square brackets
is replaced by the index of the channel the data item refers to.
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AAC:

®  Frame number

B Total SBR data size[ #] (bits)
B Total config data size[ n] (bits)
®m  Total data size[ n] (bits)

m  Max scalefactor blocks[ n] (blocks)
B Global gain[ n]

B LTP data present| n]

B Predictor data present| n]

B MS mask present| ]

m  Pulse data present| n]

B TNS data present| 7]

B Gain control data present| n]

B Window sequence][ #]

m  Window shape|[ n]

MPEG-2 Audio:

Frame number
Total audio data size[ n] (bits)

Ancillary data size[ n] (bits)

Analysis Menu

The definition of each of these columns is given in the description of the Frame

tooltip; (See page 5-122, Analysis Menu.)

Audio data bit usage [MPEG-2].

e B
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5-200

This Trace output provides a series of six data items, listed below, for each
individual audio frame:

Frame number
allocation (bits)
sample (bits)
samplecode (bits)
scalefactor (bits)

scfsi (bits)

The definition of each of these columns is given in the description of the
histograms. (See page 5-117, Show Histogram.)

Frame data bit usage [MPEG-2].

Pt i | Mot | F e W ey O T T e

ihave ), sample (bite

saiprlovods (Ditek sealelsstor (bave). sedal Chuve) -

This Trace output provides a series of nine data items, listed below, for each
individual audio frame:

Frame number
AncillaryData (bits)
AudioData (bits)
AudioSequence (bits)
ErrorCheck (bits)
Frame (bits)

Header (bits)
HuffmanCodeBits (bits)
MainData (bits)
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The definition of each of these columns is given in the description of the
histograms. (See page 5-117, Show Histogram.)

Main payload bit usage [MPEG-4].

&= Trace: mp4fil_3.vpt
ﬂm ] | I Line numbers Firdt Pth Nnm W Emow

Fran: nu-bcr Config size (bits). Hn;n payload
1.16.88.0,3341
: : .':"3ﬂﬂ
.0, 2894
L0,2824
. 2796
. 2621
2753
L2609

ﬁ-ﬁﬁﬂﬂﬂtﬁb
e o
- =
(8]
D(:C:G(:CJC)D

2

3

4

5.
6.0,
7

8

9, 2545

10.0. 4? 0. 2461

This Trace output provides a series of 5 data items, listed below, for each
individual audio frame:

B Frame number

= Config size (bits)

B Main payload size (bits)

®  SBR size (bits)

m  Subsidiary payload size (bits)

The definition of each of these columns is given in the description of the
histograms. (See page 5-117, Show Histogram.)

Subsidiary payload bit usage [MPEG-4].

1.56.0.0,12.0,11.0.0.0.,9.0
2,56,0,0,0,0,11,0,0.0.6.0
3.56.0.0.0.0.11.0.0.0.6.10
4.56.0.0.0.0.11.0.0.0.6.10
5.56.0.0.0.0.11.0.0.0.6.10
6£.56,0,0,0,0,11,0,0,0,6,0
7.21.0.0.0.0.15.0.0.0.6.10
8.21,0,0,0,0,15,0,.0,0,6,0
9.,21,0,0,0,0,15,0,0,0,6.0

10,21.0,0,0,0,15,
11, 56.0.0.0.0,11,

l:lI:l
l:lI:l
':l':,-. -
oo
[ e }

The following data items form the series of twelve seen in the Trace excerpt
preceding (frames 1-11 shown):

B Frame number
m  channel pair element (bits)
B coupling channel element (bits)

B data stream_element (bits)
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5-202

fill_element (bits)
gain_control data (bits)
ics_info (bits)

Ife_channel element (bits)
program_config_element (bits)
pulse_data (bits)
raw_data_block (bits)

single channel element (bits) (bits)

The definition of each of these columns is given in the description of the
histograms. (See page 5-117, Show Histogram.)

SBR bit usage [MPEG-4]. Similar to the subsidiary payload bit usage Trace
above, this Trace output provides a series of 16 data items, listed below, for each
individual audio frame:

Frame number

sbr_channel pair base element (bits)
sbr_channel pair element (bits)
sbr_channel pair enhance element (bits)
sbr_data (bits)

sbr_dtdf (bits)

sbr_envelope (bits)
sbr_extension_data (bits)
sbr_extension (bits)

sbr_grid (bits)

sbr_header (bits)

sbr_invf (bits)

sbr noise (bits)

sbr_single channel element (bits)
sbr_sinusoidal coding (bits)

unused sbr data (no header found) (bits)

The definition of each of these columns is given in the description of the
histograms. (See page 5-117, Show Histogram.)
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Frame bit usage [MPEG-4].

Standard: AnC, LC

Frame size: 1024 samples per channel
Hum channels: 2

Filesize: 194 kByvtes

Frame number, dynamic_range_info (bits) extension _pay
L3582 22.0,0,432,.324. 21159

.0,391.315,2172,
0,363,351, 2158,
L0.371, 306, 2125,
.0,.375, 360, 2039,
L0,343,234, 2022,
0.113,.133.2485.
0,0,131,98,2358.0
; L22.0,0,125,84,2314.0
0.0,0,22.0.0,118,94,2227.0

coooooooo
coboccoscoo
(3%
soosooes
(== el = ]

1
2
3
4
5
6.
7
8
9
1

This Trace output provides a series of 10 data items, listed below, for each
individual audio frame:

®  Frame number

B dynamic range info (bits)

m  extension_payload (bits)

B individual channel stream (bits)
® |tp data (bits)

B reordered spectral data (bits)

B scale factor data (bits)

B section_data (bits)

®  gpectral data (bits)

= tns_data (bits)

The definition of each of these columns is given in the description of the
histograms. (See page 5-117, Show Histogram.)
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Audio Analysis Options...

View Audio

View AudioTrace

Go to other views/right
click menu - Interpret &
Parse bitstream only

5-204

The Audio Analysis Options dialog box provides three tabs: Frame range, Trace
and A/V delay. Frame range and Trace are described in Audio Trace. (See
page 5-194.)

The A/V delay options are described in Audio/Video Delay. (See page 5-215.).

s (See page 5-112, Show Audio Waveform.)

B2 This option opens the Trace view on the current output Trace file, as given in
the Analysis menu Trace tab.

NOTE. If there is not a current Trace file (and Trace is not enabled) this menu
option/toolbar icon is unavailable (grayed out).

NOTE. Multiple audio trace files can be opened and viewed simultaneously. They
can be opened using the Open Other option in the File menu.

NOTE. If the stream has been rerun and a Trace file by the same name is already
open, then clicking the View trace menu option or icon will refresh the currently
open Trace file.

By right-clicking, a context-sensitive menu appears, which allows you to go to the
corresponding area in another view:

NOTE. This right-click context-sensitive menu is only active in the Trace/Interpret
and Trace/Parse Bitstream trace files.
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Copying Text The contents of the Trace window can be copied to the Windows clipboard.
This can be done in several ways:
By pressing <Ctrl+C>
B By right-clicking and selecting Copy
By clicking the Copy icon (see below)

Find: Prev | Mext

| HE[DCT [Pl

The icon to the immediate right of the Copy icon is the Select all icon. Rather
than highlighting and dragging over what could be a lengthy Trace file, you can
click on this icon to highlight all of the text in the Trace file for copying.

Line Numbers Line numbers can be turned on/off:

2: h263_1_video.vpt

I Line numbers Find  Prev | Nest| W Emor : | Find:  Prev | Mext| W Emor W
[ imtrpret| et Frame | 608 | 13| OCT [Pl Butfe] Pt | | et Fame] 508 4| OCT|[Phel” Buffer] il
Standard: H.263, 0000001 Standard: H.263.
Frame =size: 352=288 0000002 Frame =size: 352x288
Filesize: 808 kBytes 0000003 Filesize: 808 kBytes
ooooood
000000s
================================ Frams=1 ===== 0000006 ================================ Frams=
[inf] recon mb ¥0O (ME=0; GOBE=0; Frame=1) 0000007 [inf] recon_mb YO {MBE=0; GOE=0;, Frame=1
29 22 20 22 36 35 34 29 00ooooa 29 22 20 22 36 35 34 29
31 29 40 89 113 129 140 151 00oooog 31 29 40 89 113 129 140 151
21 29 38 63 119 146 154 180 oooooio 2129 38 B3 119 148 154 160
23 27 30 Bl 126 148 152 164 0000011 23 27 30 61 126 148 152 164
23 26 26 55 123 145 144 158 ooooolz 23 26 26 55 123 145 144 156
21 28 28 53 120 147 147 152 0000013 21 28 28 53 120 147 147 152
22 20 22 55 119 138 141 152 0000014 22 20 22 G55 119 138 141 152

an oA A CA 414 170 147 140 NNNNN1ES m o Pr2F 4 114 139 143 148

Find Data  The Trace file can be searched for any data, using the Find: Prev (previous) and
Next buttons. This finds the previous/next occurrence of any of the enabled
strings.

NOTE. The <Shift+F3> key can also be pressed, to find previous.

There are some standard strings that are useful to search for:
®  Error
B  Warning

B Frame
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These are found by enabling the relevant check box (Frame example below):

W Lnensbes  Frd  Prev 'ﬂﬁ?-" Ene [ Waneg & Fase T Tes |

Stacdard HPFEG=1 Audis, Layer 11
2 Frase s1ze; 1157 sanples por channel
Hum channels: 2
- Filesiz= 267 kBytes

T L ——
e (QROFOO0000, 7) @ sveeward

=== {OO000000%,.3) : ED

o (D DOOBO00D . 22 la

FoT
taa T {ampraanana-9) | preleghiom bt

To search for any text, check the box next to Text and enter the text in the box
(in this example, searching for 'tns data present'):

F Eme [ Wamng I Fisse B Test [is_deia peesens

[0x0000B0LE, 93 . hood_si
{0=000000E5.3) = hesd_s!

(0=000000EG. 6} lg= dat semt
[0x000000&6,.5)

(O=00000086 4} n_dale
(OxdbioG0LE, 2) coel_res
(0=000000&6.1) © length
(OxBOR0B0ER . 2} mx

(0=000000&8 .6} digestion
[0=0000B0ER 5 ) cosl_compress
(O=000000:8 4] f== 14
{0=x00000068. 0) © conf
(Dx0OG000E9 4} @ cost
(0=00000069 .0}  cost
(Ox0D0000EA. 4) | coet
(Ox0000005A, 0] (== 13
——— ————— —— e [ OxDOGNRNER 4 Erwf

Lines too long for Window  If a line is too long to be displayed within the width of the View trace window, a
Width  horizontal scroll bar is displayed and a blue arrow is appended to the right-hand
side of the View trace window, to indicate the line extends to the right:

JJ I Lnerunbect | Frat Prev| Nea | @ Eno @ Waming 7 Frane I Tew |
Stanclard AAC, LT -
Froame size: IIIZI sanples per channel
Hun channe.
Filesize 1'11 kBytes
(Dx000DO0DD, 7) [ASC] audiaObjectType = 2 AAC IC
{0x00000000,2) [ASC] sanplingFrequencyindex » 3 46000 Hz
BI 5 d, t {Ux00000001.6) ﬂ] i <l J.(ﬂnlx?urllsun -nl Ilﬁh:m.:uhs ::_Ei‘:u ssutul.tu. ululun& .hsl vall ba ched
_[igoumooutnl £) Jac). . Shuna 2 bk
ue arrows In lca e ‘ﬁn:ﬁﬁﬁﬁ:ﬁ% ﬁ? :‘% %] uhﬂmhﬂd;'k‘um' nl‘ ‘H! h e coder is al u:u E‘SSIHIH ral! in scaleable lu\stm‘.
X -5 ! WAC] extensionl - udio abject t i 2
continuation of text G A . - oot iy
ramnT] mresrresrsssrssreerersns——.
(0%00000002.7) [ROD] id syn ele » G - £ill elenent
{0x00000002.4) [RDB. FEL] count = 15 byles Size ol dats stresn eleasnl to be incressed by esc_count
{0x00000002,0) [RDD:FEL] esc_count = 30 bytes Tct.l size of date streem clement is 44 bytes
{0x00000003.0) [RDB EFL] extension_type « 0
(000000004 &) [RDB EPL] fill_nibble = 0 [d\'r:udnd by decoder)
{0x00000004.0) [ROB:EPL] £ill byte » 0 (discardad by decoder)
(000000005 0) [ROB:EPL] fill_byts = S4 (discarded by decoder)
{0x00000006.0) [ROD:EPL] £ill byte = 52 (discerded by decoder)
Scroll bars displaved (9500000008 0} [BDE:EFE] £i11 S - é{’fé"‘“‘,m“’”h“’;’m”’“’?’
= FEE] £ bgee - 1 (dine e
10 ars Isp aye - oo 4 :dauudax)
™~ 0000000k, 0) [RDB:EPL] £ill_byte .
Oxi 000D.0) [ROD:EPL] £ill7] bv!e - 177 [dxxnxdad by odar] s
00001 C_0) [ROB EPL] fall_byte » 148 (discarded by decoder)
0x0000000: ROE:EPL] £ill byte » 24 (discerded by decoder)
iUnUUUUUUUh 0y B EPL] Lall hv\e - 151 (discarded by decoder)
{0x0000000F, D) fill_byte S (discarded by decoder)
{0x00000010.0) f1ll_byte = .Ib (discarded by decoder)
(l’l;(ﬂﬂﬂﬂﬂl'lﬂ ny RTJ‘R FPL 1_byte = 18 (discarded by decoder)
x00000012,0) [RDD:EPL ‘11 te » 49 (discerded bv decoder)
(I.Inl.llllll.lllll]i oy ROR EPL] f11l_byte « 50 (discardemd by decoder) b
>

Trace File Format  MTS4EA saves Trace files with a .vpt file extension. Currently, the .vpt file is a
standard ASCII file which can be viewed in any text file viewer.
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View Audio Stream Hex

Hexz MPELA File Dxample - Hel|lag Weai b irl - track 00

WoBe W Mes W OASCH [faa )] Eves perine [ Abichts adbers  w| O M D
OO000 QO0I0001 20080000 E10L3110 00118100 QeO0CGO0% 00S00000 Q1L01L00 311 %0 DE BC &0 &0 &C e ] -~
D007 01101001 B1100080 0A100110 051108008 04100001 OLR00011 OOLOO®O0 €9 £2 €6 €1 &1 €3 20 ibfams
OOOOE GOLL0001 S0101180 G0110008 00110100 00100000 DLYO00010 OLIO0LOL 31 2E 32 34 20 62 65 1. 34 be
00015 D11Y0EC0 Q1100001 00100000 0O10M000 0LO0LO10 OIN10NO0L OLIOLELO0 74 €1 20 28 4 75 6E va (Jua
0001C 00100090 0160000 00111000 AO10G000 00110010 00110000 O0RL0GO0 20 20 2B 20 ¥2 30 30 B Z00
jong23 90110100 S0161001 00100000 BIOIGL0L O1O01110 01010011 O1GLORO0 3429 20 %5 AE 53 54 :.111 5T
fongza 01000001 1080010 G1000109 HLO0OGLOL 00000800 01000810 41 42 4C 45 @0 G0 42 ABLE B
o0g31 Q0001000 20051111 10110112 11111111 11110001 91400000 18 #F B7 FE FF F& €0 5’
G20 Q0091100 11100010 GO00D100 12008010 00000900 10810000 O E2 04 CF G4 30 BD
G¥F 31100080 @1001100 01000103 Q0004002 Qoo0i000 D1G00G0] EQ 4C 45 @9 08 0B 41 ALE. A
fO00dE B1080000 R00E0000 BA010L00 0G108018 DOROLG00 11010801 S0 %0 56 22 42 0B DS P T"
004D 31061111 S00M00EY 13110008 LEO1E11% 11901800 11010801 CF 3 F1 OF L9 OC DS 198
0064 DILOI0L0 $0110103 11010108 QLOQEOLG 01401001 11110801 A BS D5 44 LS 69 F1 jp J 48
00SE 31081150 10101100 16011100 OEO0LLO0G 00001811 01101311 CE AE %0 4C E3 IF &F I jL&7
0062 DO0L1LE0 ©1110001 G1000109 1E001101 00010911 10011010 1E 71 44 CIr AE 13 34 qpl
0069 D11L1080 S1111160 G0100010 11019108 11900000 10110001 78 7C 22 D5 3F €O B3 x|~ 7 '
70 O1001101 @1111100 G0102110 11019101 00411011 00111801 &F 70 2F D6 A2 3F 30 O)F 3=
377 10001190 SD111000 10100100 11111111 01910011 01101001 S5 34 A FF TE 53 &9 i
OFE Q1001000 1101100 11150008 18118008 11101801 01100001 Sk &5 FO F1 32 EY &1 Zlofd &
GG D0100181 @10%1011 1ohii0id 106018011 0101210 37 4B %0 B2 Al 40 &E VX' n
GEC 21181181 S1111110 BL0L0100 10811800 11811001 FF 7B S5 A1 47 BC G
93 O1100TE1 S1000111 101031113 10000010 D0E10600 77 47 AF 34 1D A2 30 w5 d E
fooosA 11190101 10081111 10000118 0O00E11Y 10000811 11000011 ES F &7 OF F A7 C3 ¥
0GA1 31001001 9111113 OOO00IL0E 011110 11011111 O1R00N11 O1011111 DE 7F OC 3E OF 67 5F 0 sBa_
0048 01001001 10111001 OI010L09 1N00011Y 10111111 11100810 DOXOLORO0 49 BY S C7 BF E6 2A I T =
DGAF DO0QLO0OL OL1G0110 10111010 09100010 11100001 11011801 OOTO1001 11 &6 BA 24 E1 FD 29 (ke g)
0086 11100111 10180080 11110010 0L118108 0 00901900 D1I01G01 F7 A0 F2 76 54 0B 6% = uT 1
ORD 01081160 11181161 10100118 O1104011 1 00111801 11000001 &5 ED A7 £F 4D 39 €1 0 bmd
oocd S1001161 10111100 11111008 19018111 1 01000810 10910000 4D BC FO &F X0 42 % K 03D
GO 30100080 SO010L00 10006110 1e0i1008 10011800 10800310 A0 14 Ei DB TE B8 82
D2 11130100 S00B0001 01111018 10010111 1 11900810 11000801 F4 01 7B %7 1B C2 ES ¥ -

This opens the current audio stream in a hex viewer, which shows the data in
binary, hexadecimal, and ASCII data (in any combination of the three).

NOTE. Multiple View hex windows can be opened at the same time.

Using HexView, you can scroll through the file, and search for specific:
B Absolute address (from the start of the file)

B Relative address (from the currently-selected location)

B Binary data

®  Hex data

®  ASCII data

NOTE. In the field where the data to find is entered, a wildcard character can be
entered - this is ' (a period).

NOTE. By entering a hex value and then clicking on Dec, you can convert the
number to decimal (and vice versa).
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Sections of HexView window.

Set number of Data to find Menu to select field Hex/decimal data
bytes of line find/goto button of data type/conversion

Selection of : MPEG4 34l Cxamplo - Daijing Waathar Gir - trach 001
which data to W Bin ¥ Hex ¥ ASCH [Buto v) Butes perine Abickae sddess v] = Hew O Dine
view 00010001 10010000 LI0DL1110 0111100 000GG000 G0000000 IL01100 11 90 OE JC 00 00 60 < 1 -
01101001 01100010 D1100110 01100001 01100001 01100011 DO100D0U 69 62 &6 61 61 63 20 ibiaac
F 00110001 DO1D1110 DOT10010 00110100 00100000 01100010 01100101 31 2F 32 34 20 &2 &5 1.24 be
01110100 01100001 00100000 00101000 01001010 01110001 01101110 74 61 20 20 4A 75 6E ta (Jun
00100000 DOI000DO DUIL1000 0DULDGOOU OU110010 OOL10000 DOL10D00 20 20 38 20 32 30 30 8 200
00110100 DOTD10DT DOIDAODO 01010101 01001110 01010011 01010100 34 29 30 S5 4F 53 54 4) UNST
01000001 01000010 01001100 01000101 00000000 00000000 01000010 41 42 4C 45 00 00 42 ABIE B
00011000 10011111 10110111 11111111 11111111 11110101 01100000 18 9F B7 EF EF ES 60 &
nON01100 11100010 DOODA1DA 11000010 11000100 DO100DOD 10110000 OC E3 04 C2 C4 20 BN
Selected F 11100000 01001100 01000101 00001001 00000101 00001000 01000001 EO 4C 45 09 05 00 41 AIE &
01010000 10010000 01010100 [P (NI AT su 90 54 22 12 08 D5 F T°
bytes 111 10101001 11001100 11010101 CF 83 F1 DF A3 CC DS J#B
01101010 10110101 11010101 01001010 10100101 01101001 11110001 6A BS DS 4A AS 69 FL ju J iR
11001110 10101110 10011101 01001100 11100011 00101111 D1101111 CE AE 90 4C E3 2F 6F I 1Ls70
00011110 D11100D1 D10DA100 11001101 10101110 DODIODIL 10011010 1E 71 AE 13 9A gDl
01111000 H1111100 HOT1OANIA 11010101 AA111111 11000000 10110011 78 7€ 22 DE AF C0 B3 2
01001111 01111101 00101111 11010101 10100010 00111111 00111101 4F 70 2F DS A2 JF 3D O}s 7=
10011100 DOI11010 10100100 11111111 01111110 01010011 01101001 9C 34 Ad EF 7E 53 69
£ 01011010 01101100 11111001 11110001 00110010 11101001 01100001 S& &C F9 F1 32 E3 &1 ZLuR2 a
00110111 01001011 10011011 10110011 10100010 10001011 01101110 37 4D 90 BJ A2 0D 6E 7K1’ n
Byte address at 11111111 01111110 01010101 10100001 01000111 10111100 11111011 FF 7E S5 41 47 BCEB ~U G a
N 01110111 N10D0111 10101111 DA110100 DADI1101 10100010 00110000 77 47 AF 34 1D A2 30 wG 4_ 0
the start of line 11100101 10011111 L0OOOLL1 00001111 00111111 LOLOOLLL 11000011 ES 9F 67 OF IF A7 C3 i
11011011 01111111 00001100 00111110 11011111 01100111 01011111 DB 7F OC 3E DF 67 SF 0 sBg_
data in hex 4 01001001 10111001 DIN1O100 11000111 10111111 11100110 D0101D10 49 BI 54 C7 BF E6 2A I T =
F 00010001 01100110 10111010 00101010 11100001 11111101 00101001 11 &6 A EL FD 29 £tw g)
11110111 10100000 11110010 01110101 01010100 DOUD1000 UI101001 E7 AU F2 75 54 08 89 = T 2
01011100 11101101 10100111 01101011 01101101 00111001 11000001 EC ED A7 &R &D 39 C1 i kmd
01001101 10111100 11111001 10010111 00101001 01000010 10010100 40 BC F9 97 29 42 94 M o )D
10100000 DOULU100 1UPDUIL0 11011000 00101110 10111000 10000010 A0 14 86 0¥ 2E B 82 1 .,
. 000D 11110100 DOODOADI N¥AI1011 10010111 0O011011 11000010 11100104AF4 01 78 97 18 N ES ~
Status line P Fitiection: o4, 7050, 3 61 bis

Data in binary format Data in hex Data in ASCII
format format

Setting information ~ The width and size of the HexView window can be set as with any other window
displayed; window width. in Windows. The same data is shown in each of the three sections:

®  Binary
B Hexadecimal
®  ASCI

Each of these areas can be individually displayed/hidden by clicking the
appropriate tick box in the top left-hand corner of the window.

In this example the binary display has been turned off, leaving only hex and
ASCII:
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Hex MPECA -1 ile [xamphe - Beil|ing Wl b Girl - track 007

M Er ¥ He F 8500 |daso _'i.ﬂqwh
0300 11 %0 DE 3C &0 00 &C 6% 62 62 61 61 @ 31 ZE 3 34 20 &2 &5 T4 &1 20 2B ¢ libfane 1. .24 bata { &
(00319 44 75 €E 30 30 ¥B 30 32 30 10 34 29 55 dE 53 54 41 42 &C 45 00 90 42 2B Jun B 2004} UNSTAEIE B
§F HY FF F& 60 E? 04 C2 CA EQ 4C 45 0% 05 08 41 §0 50 Sd4 32 12 a8 4LE AP T®
CF 3 F1'DF 4% CC DE 64 BE 4% 59 F1 CE AE 9D 4C EJ 2F iF 1E 71 (111 g_i.l.'l:l.ﬂ.l II.'l-"Uha
dd C AE 12 %4 7R 7C 22 D& JF € 70 IF DS & 3F 3D 9C 3k Ad FF 7E 52 DI . x|° HWps
Sk EC F9 F1 32 ES &1 17 4B 9B HE BE FF TE 55 A1 47 BC T oAT AF AZ10E2 a7EQY m TG odws
34 11y &2 30 ES 3F 67 OF OF AT C3 OC JE DF &7 5F 49 B9 S4 CF BF E6 2A 4 0 ? g I T =
11 &6 BA IA El FD 29 F7 &0 FI 75 6% 5C ED A7 6B 6039 C1 4D BC F9 57 [¥s g)= aT ini ka3 K @
49 42 74 A0 4 BE DB IE B8 82 FA 97 1B G E5 00 14 S0 16 FEC? 40 34 1B 0 . P4
o4 w0 E% BA AR OF 04 23 08 03 90 01 31 S0 €C 20 90 5 20 A0 AC Th 4 Y L=
12 0k 0D £4 #1 61 30 94 2% 13 0A Al 21 A8 &7 09 Fo AR F7 S0 7B EB 3E a | G e Al
47 B4 EB 5D CA DE 75 72 EF 2E FD DF BF 33 7F 3% 78 Bo 79 SC .29 35 J5 G el wrl.y|w 3 Sxipx)5E
38 EC 05 AF SE FF B3 Ed FD JF AT 29 D8 E¥ FA ES FC 8Y FC DE 8B %D Dd & " K | ¥ b1l [T T |
LB D5 IF 01 DF 3F EE AE F& C8 AT 79 75 7 BS FC D1 BD Ao Fi 57 D FB [ a? E ¥ yuspufl Wai
SC &F 9F Ak &3 89 92 7% Fd 68 96 4F E7 9E 32 BC A1 28 CB €F 54 CF BA %o Jo o h EAD 42 (EsT #
TC IR ¥E TE &5 &7 OF BE AE 74 2% 4% 13 92 AR E5 09 B9 ®6 EE 02 [ines g Mz 131 K ]
a1 X9 48 Gk §2 FL 2F T 6B 1) 04 WE EC 4F AD D5 €3 T 4B 13 de 02 84 MWH B vk B cXEH E
B0 &b 00 BB i B8 2 0L AF FF FE EY FE Bl &2 €S 40 BO &0 £C F4 OB 0D B, 00 b —gﬁi'li
O6 C2 41 30 50 34 1% 0% 04 54 E1 ET 35 EE B 99 94 45 AD 8B 3% 7C %i T 1 E L
Ak D7 &S Ak BS FE 9F A% 25 B3 &l Fé 45 DD 5D CE DM DF 13 5B 4B 39 wb XEs o EYIE B K9
ES 76 ES 64 76 DF 57 A2 [D 9C FF CF BD AD EB E5 39 98 53 B0 BF &F v duil T § &35 @
AF F2 Th &3 %4 FB FA OF B4 47 5D ik 2D B3 A0 29 A7 &7 30 DT 24 FC O 21 4. TEIT 0-19) . a8 &
SE #E- AR C2 DE F¥ F1 10 &4 32 SF 75 b2 IF Fi 87 E1 &6 ED OA %4 DC 07 10a GRODE. Jab? lfi| 1
A% Ok 16 36 17 D2 1C 28 5B D} 91 B0 A% & Fo CB 42 21 S6 2F B Qi SO0 +k o+ & B ERIDS
25 48 DY 4B OB OO 20 9% 2& 4% 10 DE 4L BO 05 40 BE OA 02 21 @0 00 4C XH LE L TR A
ZE 10 95 CD &5 &0 4B I8 51 DC 14 04 CZ 20 A0 S8 28 53 09 O4 42 41 1k &« & K(Q XS Bi
BC 77 B3 CE BF C7 38 BF 53 D4 DF 3 Zh BSE7 38 A4 B2 Gh 4B FL F1 49 58 w 1 B: ®y & JKAEIX
o F9 Fl ¥5 CF FA OE 9% 78 1k [ FE OF ED B6 4% &4 BF &0 F9 27 SfiF {1 i1id o
17 EC C1 Al F1 EB F1 6E 1IF 4D 70 B A2 28 €6 ik 07 2 I Fo T fi fin Mp _ -0 =il
E3 4F AF 5k FF B} 27 a4 Ed AF 6B 23 34 1€ 37 IF I3 k2 2% 5 OF0nd Ok*: T 82x
S3 AB 78 AE BE ED 2€ ET Df BC ES 24 ©9 32 6B 41 30 A9 48 47 BA AR Sex  Lu 1 = e

Setting bytes per line. This dropdown menu is used to set the number of bytes
per line:

i5t Hex: MPEGH File Example - Beijfing Weather Girl - track 001

[ B ¥ Hex W ASCI [aage =) Bytes pering |
ALED q

00000 11 90 DE 3C 0
00019
(00032
0004E
00064
00070 69 5A 6C F9 F1 32 E9 61 37 4B 9B B3 A2 3B 6E
0009; 34 1D A2 30 E5 9F 87 OF 3F 47 C3 DB 7F 0C 3E
l000AF 11 66 BA 2A E1 FD 29 F7 4D F2 75 54 08 69 5C
[000CE 29 42 94 A0 14 86 DB 2E B8 82 F4 01 7B 97 1B
I000EL 04 90 OC EY B4 AA 09 04 33 00 03 S5 52 90 01
(0O0FA 12 D& OD 84 B1 61 20 94 253 13 O& D4 82 A1 21

If the current width of the window is insufficient to show all the columns, then a
scroll bar automatically appears at the bottom, allowing you to scroll left/right
to see all the columns, as in the following example:

== MPEEA File Example - Bei

007 11 A0 IE 35 40 0] 6C 63 €1 6k 61 &1 53 &0 Il & 32 718 5 6¢ o% 78 61 20 33 &l 76 5E 28 20 13 -
e 32 H} 3 29 3] BE SC 53 Eq £1 42 &C EE 00 03 42 18 BF BY EF FF LS o0 8C LF fa C2 €4 20 B
041 &0 45 79 05 03 41 B0 90 54 22002088 DECT 33°FL DT-A9 CC DE &A BS DE 44 &5 6% F1 CE AE 9D 40
0BT 2F &F 1Z 71 44 CDAZ 13 54 ¥B B0 23 D5 3T C0 B3 4T 70 2F DS A2 3F 5D 3C 3h s EF 7E 5 69 54
gD FO B OED %1 37 ad 9B E1 fI 9B SE FF 7L 55 AL &% EC FO 7% 47 AF 3¢ 40 &2 30 ES 3F E7 OF OF
DAY L3 DB FF BC JE IF EF SF 49 BS Sa OV HF EE 24 1f BE B Th EX B 33 FF A0 ¥ FE 54 39 £9 EC ED
003 6N G0 31 C1 A0 BC VB 97 37 &2 94 &0 14 BE DO YE HB 02 V4 03 70 7 OB £2 B% D0 1. 50 3% FmOCY
00K3 Pa 06 % DS E9 8k AL 0% 24 33 00 97 55 53 90 0F 31 50 €€ 70 90 55 20 A0 4C 34 17 T4 0D A A1
103 20 96 73 12 04 B8 BF 4l 30 &k &7 39 F& 4B F7 50 TH EB :E 47 BL ER SD Ch D TE 77 EF £E ED 7C
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Right-click popup menu/Goto view. Right-clicking in the HexView window
generates a menu, from which it is possible both to set the number of bytes
displayed per line and to navigate to the same location within the stream in an
alternative view:

v Show ASCII
v Show hex
v Show binary
Bytes per line LS

G

1R

.ﬁ, Stream edit
4= Synchronise views 4 Alert log
@' MNavigator
B2 Trace

e e+ Audio waveform

Synchronize views. When the Synchronize views icon #** is pushed in, all open
windows automatically follow the selection that you make.

Highlighting a section. A section of data can be highlighted in any of the (visible)
binary, hex or ASCII sections by clicking and dragging the mouse over the area:

Hex: MPEG4 File Example - Beijing Weather Girl - track J01

¥ Bin ¥ Hex M ASCIL [awo | Bytes perline Goyh|([0 Absolute address v @ Hex (" Dec

(00000 00010001 10010000 11011110 00111100 (0000000 00000000 01101100
00007 01101001 01100010 01100110 01100001 £1100001 01100011 00100000
0000E 00110001 00101110 00110010 00110100/00100000 01100010 01100101
00015 01110100 01100001 00100000 0010100¢ 01001010 01110101 01101110
0001C 00100000 00100000 00111000 00100000 00110010 00110000 00110000
00023 00110100 00101001 00100000 01010101 01001110 01010011 01010100
00024 01000001 01000010 01001100 0100001 00000000 00000000 01000010
00031 00011000 10011111 10110111 1111111 11111111 11110101 01100000
00038 00001100 11100010 00000100 110(Q®010 11000100 00100000 10110000
0003F 11100000 01001100 01000101 00001001 00000101 01000001
00046 01010000 10010000 01010100 [00010010@00001000M11010101]
(e 11001111810000011811110001] M 10101001 11010101
00054 01101010 10110101 11010101 01001010 10100101 01101001 11110001
0005B 11001110 10101110 10011101 01001100 11100011 00101111 01101111
00062 00011110 01110001 01000100 11001101 10101110 00010011 10011010
00069 01111000 01111100 00100010 11010101 00111111 11000000 10110011
00070 01001111 01111101 00101111 11010101 10100010 00111111 00111101
00077 10011100 00111010 10100100 11111111 01111110 01010011 01101001
0007E 01011010 01101100 11111001 11110001 00110010 11101001 01100001
00085 00110111 01001011 10011011 10110011 10100010 10001011 01101110
0008C 11111111 01111110 01010101 10100001 01000111 10111100 11111011
00093 01110111 01000111 10101111 00110100 00011101 10100010 00110000
00094 11100101 10011111 10000111 00001111 00111111 10100111 11000011
00041 11011011 01111111 00001100 00111110 11011111 01100111 01011111
00048 01001001 10111001 01010100 11000111 10111111 11100110 00101010
000AF 00010001 01100110 10111010 00101010 11100001 11111101 00101001
000B6 11110111 10100000 11110010 01110101 01010100 00001000 01101001
000BD 01011100 11101101 10100111 01101011 01101101 00111001 11000001
000C4 01001101 10111100 11111001 10010111 00101001 01000010 10010100
000CE 10100000 00010100 10000110 11011000 00101110 10111000 10000010
000D2 11110100 00000001 01111011 10010111 00011011 11000010 11100101
Selection: 0x49,7-0x50,3 61 bits

%

The addresses of the selected area and the number Whichever section is highlighted, the corresponding
of bytes selected are disp layed in the status line areas of the other sections are simliarly highlighted
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Find absolute address. A specific address can be found in the audio stream, either:
B An absolute address, from the start of the audio file

B A relative address, from the first byte of the currently selected area

|.i'-.|:|sculute address j * Hex O Dec

oo00|absolute address | a0 DE 3C 00
WRBR] Ficlative address B 62 66 61 A1
0110|Binamy 2E 32 34 20
0111|Hex Bl 20 28 44

oo11lAsCl 20 38 20 32

The address to find is entered in the box next to the Goto button. This address can
be in hex or decimal.

If an invalid character is entered for an address (entering anything other than '0-9'
or 'a-f' for a hexadecimal address), the Goto button is greyed out.

Note that the Goto button changes to Next for all data to find except for the
Absolute address. (When Absolute address is selected, the Prev button is greyed
out.)

The Hex/Dec option button selects the format of the data being searched -
hexademical or decimal.

Find relative address. An address relative to the currently highlighted address can
be found. If there is no address highlighted, the address found is the offset from 0.

The address to find is entered in the box next to the Next button. This address
can be in hex or decimal. If an invalid character is entered for an address (for
example, entering anything other than '0-9' or 'a-f' for a hexadecimal address),
the Find button is greyed out.

NOTE. The <F3> key can also be pressed to find next. The <Shifi+F3> key
can also be pressed to find previous.

The Hex/Dec radio button selects the format of the data being searched.

Find Binary/Hex/ASCIl. These menu options find data in the bitstream. Up to
64 characters can be entered.

NOTE. The Binary search searches for the bit pattern irrespective of byte location;
the Hex and ASCII searches are byte aligned.

MTS4EA Elementary Stream Analyzer User Manual 5-211



Analysis Menu

5-212

Wildcard searching using ".". A wildcard can be entered in the data to be found,
this is the period character -

The wildcard matches a single digit in the base selected; the wildcard matches:
®  One bit in the binary find

B A hex digit in the hex find

B An ASCII character in the ASCII find

For example, entering '0001b.' as a hex string to find (any character after the
'0001b' pattern will find the following patterns in the selected example stream:

Hex: MPEGA File Example - Beifing Weather Girl - track 001

M Bn W Hex W ASCH [fwo | Bytes perine Mim:nh [Fex =] & e €

02110 11010000 12011100 0000000 00010110 DOO1O0L11 OOOQODODD DOOOOOOO DO DC 04 16 17
02124 11101100 00010001 10100100 10111001 10000001 00011001 10101010 EC 11 A4 B9 81
02128 01000001 01110000 00000000 OLOOLOQO0 01010000 01010100 01001000 41 70 00 48 SO
02132 01010000 00000100 10000000 OLOOOOOOD 10101000 00000O00 00000000 50 04 80 40 AS
02139 [EINGINE AESEENN 00000000 00000000 Q0010100 10001100 00 01 B4 00 OO
02140 01010001 00108001 01000010 10100100 01111001 00100100 10010101 51

02147 11111011 11010111 00010111 10010101 10101011 00000101 10111100 FB D7 17 95 AB

= Hex: MPEGH File Example - Beijing Weather Girl - track 001

W Bn W Hox 7 4501 [Auo =] Bytes perine | Prev] N [0007 [Hex ,|¢; Hiits

07484 10011101 00101100 11101000 01010010 00000111 01110101 DOD10001 90 2C E@ 52 07
07491 10000100 10001011 10010101 00100011 01100101 10010100 01010100 su BE 95 23 &5
07496 00110111 00600011 01110001 00000010 01000000 00100001 00110000 37 03 71 02 40
0749F 00000001 10000100 DOO00010 10100010 01000010 10000000 00100100 01 B4 02 A2 42
07446 00101000 0000000C DO101100 000Q1001 01011100 00000000 EODDDERE 22 00 2C 09 5C
07440 [MIGIEDE AEEEER 00000000 00000000 00000000 Q0ODOO00 11100000 01 BA 00 00 OO0
074E4 00100001 01001110 11111110 11111111 11001011 01001100 11000110 21 4E FE FF CB

The wildcard can be inserted in any position. For example, '03..456.8' is a valid
search string, which will find any nine consecutive digits where the first two are
'03', digits 5-7 are '456' and the last digit is '8’

Conversion of hex<->decimal. If a hex value is entered into the find box, and the
Dec option button is clicked, the value is converted to hex (and vice versa):

001

add Relative addess -ri'f;" Hex 1~ Dec 44527 Fradative address 'rf“ Hex  [Ded

00111 01110101 00010001 9D 2C E8 52 07 10111 01110101 00010001 %D 2C EB 52 07
goio0l 10010100 01010100 &84 8B 95 23 &5 10101 10010100 01010100 84 BB 95 23 &5
00000 0010000F 00110000 37 03 71 02 40 J0000 00100001 00L1000O0 37 03 71 02 40
00010 10000000 00100100 01 &4 02 A2 42 10010 10000000 00100100 01 B4 02 A2 42
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View Audio Stream Structure

Analysis Menu

This allows the structure of the following file types to be viewed and
expanded/contracted (by clicking on the '-' and '+' symbols at the left end of each

line). Each branch of the structure can be clicked on to expand it and see the nodes
below it - see the examples following:

s MIPECA File Examphe - Bl jing Weaibar Girl

track 001

FS Erack-I0
[T prereme
£33 Srtan

A

Teat b

00000, T
00000, T
00000, T
QOO0 T
I, T
uE00ET 4, T
uTOnas, T
=T
aaEde, T
apa00ee, T
i ad0ie, T
G Eal0ne, P
CnpeEnE, T
[
eI, T
QapANLE, T
wkadanl, F
dupadite, F
[T 5
aEA0a04, T
i AD30e, T
aEAGARE T
LT R
EI4010E, T
[ P
Cuie0ae, T
CuA0aTE, T
Qi RAIT

1SE3 Ll

MHHHH?"EHQHH%HHEHE

Figure 5-13: MP4 containing AAC LC

MG 2 TS [xample . Capiain Bab - siream Oxed
B PES pchat HREG], MG LR UL FLEH
B PES_pachet FPEG, MPEG. . DNETERT 117
= B PES_pachs FPOG, MO (R, 7 1177
& B PO pachet FPUG-, MPOG-... (eI, 7 1177
= B3 PES_padet MFEG-], M- D, T 117
= B3 PES_pade MPEG1, MR Duueieed, P 11T
a By PES pachet FPEG, M. Dafead T 117
= I3 PES_pachet PPEGD, MPE..  ColORa0d,T ume
9 packet_start code g, Dal DS, 7 ]
& e o FPEG-] M., Delash, 7 L]
a3y PEF_paiet g 140 D, T 1%
a3z 50 & D, '3
W90 RS _savassbleed fertrdl O O, r
an PR _priteity ] L 1
5 data_sbgrment_nde . 01 e, T 1
LLER o - 2] o i | i
s gegral_ov_oogy i s i
33 F1S_DES. flags ] N, ¥
nEw ES0 Tl 1] By 1 .
S 5 P

Figure 5-14: Container files, for example, MPEG-2 PES

MTS4EA Elementary Stream Analyzer User Manual 5-213



Analysis Menu

5-214

The view is divided into four columns:

Syntax. This column shows the stream syntax parse tree, including the names of
each syntax element or syntactic structure. Nested syntax structures are shown by
nesting nodes of the tree. An icon shows the type of data at each tree node.

Value. This column shows the interpreted value of syntax elements in the tree.
The content of this field will vary according to the type of data to be shown.

Start bit. Shows the start bit address of the syntax node. The address is given as a
hexadecimal byte position followed by a bit position number.

Size. Shows the size in bits of the syntax node. For nodes with children, this
shows the total bits of the node and all its children.

(See page 5-173, View Video Stream Structure Ctrl+R.)
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Audio/Video Delay

AV Delay Test Enable

Analysis Menu

This feature provides a complete solution for measuring audio/video
synchronization delay in an encoding system. MTS4EA provides a selection of
predefined, clock-tick test streams in various formats. You can select an audio and
a video stream and encode them using your own equipment. You can then analyze
the resulting encoded stream using the MTS4EA and measure any time delay
between the audio and video that may have been introduced by the encoding.

The available test streams include uncompressed streams for testing elementary
stream encoders and compressed streams for testing transport multiplexers.

(See page 5-39, Export A/V Delay Streams....)

This menu option opens the Video Analysis Options dialog box. This option, when
used with the supplied A/V Delay streams, allows you to measure audio/video
delay, which may have been introduced when encoding elementary streams.
When enabled, the feature allows you to select preset or user selected delays.

Video analysis options El
Graphs 1 Visual d'rHerEncef’FideI'rty] Decoded video file output AV delay ] LS
Mot enabled -

Audio must not lead video by more than: n/a ms
Audio must not lag video by more than: n/a ms

0K | Cancel | |

Select the required option from the drop-down list; the preset lead and lag values
are shown in the list. If you want to set your own delay values, select User
Defined and enter values in the lead and lag fields.

Yideo analysis options

Graphs ] Visual difference./Fidelty ] Decoded video file output  A/V delay ]

|Not enabled j

ITU-R BT.1355-1 (+30/-185ms})

ATSC 15-191 (+15/-45ms)
User-defined
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Audio/visual delay points
(for example, 22.75 ms)

Limits
for example, upper limit +5 ms
lower limit-15  ms

5-216

View A/V Delay Analysis. Select Analysis > View A/V delay analysis... to display
the A/V Delay graph. You will need to decode the stream to view the results.

XAy Delay File Example - Clapperboard E]@E]

<\

*
De@@ o |++Q 8
Audio-Visual Delay
25
—p
20
15[
@
=
o -
£ 10
2
5
] i 1
4 5
£
e
=1 o
L)
b3
=
=8
10[
2 0 T A A A 0 R T A T O A 0 T T A
1] 2 4 3 ] 10 12 14 16 13 20 22 24 265 28
Time (s)

The audio/visual limits you set (either preset or user-defined) are displayed in
green. The actual delay is shown in red. In the preceding example, the limits are
set at +5 ms and -15 ms. The example stream that has been decoded shows that
the audio leads the video by 22.75 ms.
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Enforce Extra Restrictions

This Analysis menu option enables a range of extra checks specific to a selected
standard to be performed on the stream as it is decoded.

When a specific option is enabled from the Enforce Extra Restrictions menu,
that option will apply only to streams of the appropriate standard and will have
no effect on any other stream.

When an option is selected, the status bar will display the message “Extra
restrictions in force”.

To turn off the extra restrictions, select the item in the submenu again; the status
bar will change so that “Extra restrictions” is no longer displayed. Closing the
stream or opening a new stream does not reset the option; it will remain in force
until it is turned off using the menu or until MTS4EA is restarted.

When a stream violates one of the extra checks, an alert is raised in the usual way.
The alert details are available in the same way as all other alerts, both in the Alert
view and in the Alert trace (if enabled).

Extra restrictions can also be enabled using the command line —q option.

ARIB TR-B14 Option This option consists of a set of additional restrictions for H.264/AVC elementary
streams as specified in Tables 5-2 to 5-14 of the ARIB TR-B14 standard (see
Reference [24] in Standards References). Other System Layer and Elementary
Stream Layer checks in ARIB TR-B14 are not carried out.

When this option is enabled it will be active only for H.264/AVC streams; there
will be no effect for other streams.

Extra restrictions can also be enabled from the command line. (See page 5-263,
Command Line/Batch Mode.)

H.264 Transform Option  This option consists of a set of additional restrictions for H.264/AVC elementary
streams as specified in Scaling and Transformation Processes in sections 8.5.9 -
8.5.12 of the H.264 standard (see Reference [12] in Standards References).

When this option is enabled it will be active only for H.264/AVC streams; there
will be no effect for other streams.

Extra restrictions can also be enabled from the command line. (See page 5-263,
Command Line/Batch Mode.)
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Scalability Level Selection

This Analysis menu option enables the display and selection of a specific layer to
be analyzed. This option is enabled only for SVC streams, and only if the SVC
stream has the scalability info SEI message encoded. Otherwise, the highest

enhancement layer is analyzed by default.

Scalability Level Selection

3

Select Al
=I- Resolution
320X 240
&40 X 480
=- Bitrate (kbps)
85,700
122,700
135.500
185.200
238.700
391,300
533,300
703,700
= Frame Rate (Fps)
6,250
12.500
£5.000
=1 Quality 1D
o

Layer | Resalution | Frame Rate(fps) | Bitrate(kbps) | DTQ |
0 320 ¥ 240 6,250 35,700 (0,0, 0)

1 320 % 240 12.500 122,700 (0,1, 0)

2 320 X 240 6.250 135,800 (1,0,0)

3 320 % 240 12,500 185,200 (1,1,0)

4 320 % 240 25,000 238,700 (1,20

5 640 ¥ 480 6,250 391,500 (2,0,0)

3 640 % 480 12,500 533, (2,1, 0)

7

&40 X 480

(2,2, 0)

o]

Cancel |

1541008

You can filter layers for selection based on one of the following parameters:

B Resolution

m  Bitrate (kbps)

m  Frame Rate (fps)
B Quality ID

An example of filtering based on resolution is shown below:

Scalability Level Selection

3]

Select Al
=I- Resolution
320 % 240
=I- Bitrate (kbps)
85.700
1zz.700
135.500
185.200
238,700
391,300
533,300
703,700
= Frame Rate (Fps)
6,250
12,500
25.000
=1 Quality 1D
0

Layer | Resalution | Frame Rate(fps) | Bitrate(kbps) | DTQ |
5 640 ¥ 480 6,250 391,500 (2,0,0)
& 540 % 480 12.500 533,300 2,1, 0)
7 640 X 480 25,000 703,700 (2,2,0)

o]

Cancel

5-218

1541008
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Edit Menu

B MTS4EA - Video View: MPEG4 File Example - Beij
File Play Overlay Analysis B8 Alert Window Help

il | m& Edit video stream... ]
E iy Edit audio stream....

The Bitstream editor facility allows you to:

® Insert, delete and modify bits and bytes at any point in the bitstream
B Copy sections of the bitstream

B Rerun the analysis on the edited bitstream

H  See a change log of all edits that were made

Edit Audio/Video Stream

o iy When the Bitstream editor window is initially accessed, the following
message will pop up advising you that the syntax will not be visible in this view
until it is played (decoded):

MTS4EA Elementary Stream Analyzer: Warning
Syntax element labels will be available in the stream editor after the stream
is decoded (video/audio is played).
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Once decoded, the syntax area will be populated.

Stream edit: H. 264/AVC Example  Neon Night

R O ¥ Hex 4500 [ <] e peion| - | Guo]
Mk %@ e e

=]
=1
=1
=1
3
N DO s T e

=3
=
=1

L e = e b

TOOOO000 e ———oeee —mee 00
00000000 00000000 00000001 ————-—- 00

Jadaress: o (ybe 8

000063 0000-—— X
Socs.; 1AsiLD — SPQ_PARANETER_SET_ID
(TN ——— — 7
0000816 01— ——— ——— ——— — — — — L0GT KA FRAKE NUK NINUS4
00008 § D0101mm= m—mmem —mmmmmm —mmmmmm= == == — — LOGZ_MAX_PIC_ORDER_CNT_ISB_MINUS4
T -- mi‘z‘ruinuis
0004 - ~ GAPS_IK_FRANE_NUM_VALUE_ALLOVED_FLAG
0000A, 7 00001011 §——— ————— —______ 0 — — _ pIC_TIDTH_IN_N&S_NINUSI
000085 0000100} Qe ———oe - 03 — — — PIC_HRIGRT_IN KA UNITs_NINUS1
ooooc, - — — — DIRECT_8XE_INFERENCE_FLAC hd
TR Teddaers | Orondledaers | et O%S

o edti to dipiay

The pink area containing

the syntax is displayed by default. If so desired, these

labels can be removed from the display by clicking on the “Show labels” button:

Sream adit: H, 264/AVC Example - Hoan Night

[ 7 T TERETRT

01040100 0AOB1011 BOBOAIAN 10110300 DOO0DODOL
00022 01101600 11001110 H0111000 10040000 00000000
0001E 10001000 10000000 BOLOBOO0 DO0O0O0L GOL10111
00074 00000000 01101000 01003141 11000900 00000000
0O020 00100111 0DOODOOG BOGNI1A0 13131101 00O0ODOY
00036 01101000 unnsnng aunmu 00131010 10011111

01

0
1
1
0111081 s
(]

00011100 00100000 01110000 00001110
11110111 1

S=225CEEE!

11000101 01 01101111
10100000 01111080 10011111 00000000

TOITI0 T TOITOI0 00 Ol
00000000 DADB0ADD 00000001

0000BO00 00080800 00000001 D1100101 68 CE 38 80 00
10010111 00101110 11000101 DOLO11T1 @ 3
01000000 00011110 01000111 10100110
11111161 11130308 10001131 01001100
00011000 01011001 11011111 31%3101 o

1
L0L00100 10000110 01011110 10101101 7|
00101100 11000000 DDO0D000 DI0DOO0D &l
00010011 08110810 01100101 11010101 &
10011101 11010200 00111111 BOGOI1T0 F1

0 111, 0 01118110 3F F2 F5 &C 9E
1 01011110 7 AF 2% 70 &%
1 10010110 E
1
1

=
ShoRADFENEE

2

3| 2
c o of
LrErednae ool

w

=

-

0 0

¥
00001100 0
11101110 11001000 00000001 00110001 CI

E
-
-
£
8
I
2

EdtNo, | Type Edbed oddons | Qwignal adkdress | Site (ihs)

[faddress: 00 (01|

Dola

Mo w15 diplay.

The bottom half of the window - the change log - is empty until edits have been

made to the stream.
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Bitstream Editor Icons  The functions of the remaining icons in the Bitstream editor view are outlined
in the following table:

Table 5-3: Bitstream editor icons

Icon Function

= The edited stream can be given a new name and saved

Al Cut (Ctrl+X) becomes available only when part of the stream is
highlighted

Copy (Ctrl+C) becomes available only when part of the stream is
highlighted

& Paste (Ctrl+V) becomes available only when part of the stream is
highlighted and copied to the clipboard

* Delete bits; becomes available only when part of the stream is
highlighted

i Inverts bits highlighted 0 becomes 1, 1 becomes 0; becomes
available only when part of the stream is highlighted

e Undo last edit (Ctrl+2)

* Insert bits mode (this is enabled by default)

- Show labels (this is enabled by default
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Change Log

Undo Last Edit Ctrl+Z

As changes are made to the bitstream, the displayed text changes in color and the
changes made appear as list items in the bottom half of the window. As in most of
the views in MTS4EA, it is possible to highlight and double-click on any one of
these items to be taken to the corresponding area in the relevant view. In this case,
the bitstream view that occupies the top half of the window.

Strnsm wdi: HL 264 INEE Ensanls - Hison Pghe

3
S

ST ALLIE WLIOHRD FLA

TR srsei

BTy B T

[ e i -

e Lo b dben

As can be seen in this example, each numbered change lists both the Edited and
Original addresses. This is because edits will have a cumulative effect on the
addresses of bits later in the stream. So, if a bit or bits are deleted or inserted,
the addresses of the following bits are changed. Therefore, to avoid confusion,
both the original address and the address following earlier deletions or insertions
are given.

“™ The last edit made to the bitstream can be undone by clicking on this icon or
by using the shortcut Ctrl+Z.

Saving the Edited Stream...

Edit Commands

5-222

Once all desired changes have been made, the stream can then be immediately
played and reanalyzed. Alternatively, the stream can be saved under a new name
and reopened later for analysis.

The Edit menu options (Cut, Copy, Paste, Delete, Invert, Undo, Insert Mode)
have the same functions as those described in the Bitstream editor icons table.
(See Table 5-3.)
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Alert Levels

Alert Menu

B MTS4EA - Video Yiew: MPEG4 File Example - Beiji
File Play Overlay Analysis Edit BHEg8 Window Help

.~ TER o

A
-

Errors

b

v
¥ Warnings
v Infos

[ < ]

Configure. .. E

4 view alertlog...

This menu controls the setting of the overall level of the popup alerts and gives
access to configure individual alerts as enabled/disabled.

These popup alerts occur when the video is being decoded. Consequently:

B The popup alert appears when the frame concerned is decoded, but for
bitstreams containing B-frames/B-VOPs the display order of frames/VOPs
may be different

B When seeking backwards/forwards through a stream, the popup alerts will
not appear if that part of the bitstream has already been decoded and is in the
step-back buffer cache. (See page 5-227, Popup alerts in the step-back buffer.)

NOTE. For some Alerts, extra information is provided about the section of the
stream that has generated the error, and the standard if it is standard-specific.

(See page 6-1, General Codes Used in Trace Files and Alerts.)

There are four different levels of alerts: Fatal, Error, Warning and Info (in order of
decreasing severity). (See page 5-231, Description of Alert Levels.)

When a less severe alert is set, the more severe alerts are set automatically. (For
example, setting Warnings on automatically sets Errors and Fatal on.)

NOTE. The Fatal alert is always set (and cannot be turned off). Each time a
video stream is opened in the MTS4EA, the alert level is set to Info (the strictest)
and all Alerts are reenabled.

When an alert is triggered, a message box is displayed. At the same time,
decoding is suspended.

The message box will provide you with the reason that decoding was interrupted -
see the following section.
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Explanation of Fatal/Error/Warning/Info Display

Information at Top of Alert
Popup

5-224

Field in the bitstream
with the error

Error description (with
value found and
allowable length for the
field, if appropriate)

X
\Section of bitstream

Alert ID number (allocated by
MTS4EA; used here and in Alert

Alert type e Warning 33001: modulo_time _oase is zero

Warning ideo Object Plane

,"' MARNING: modulo_time_base is zero after vop_time_increment is reset
& at position 0xc38e (dec. S0062), bit 3

Icon for an alert 7

of type Warning syntax where error
Summary
= ~ occurs
| CRRE R 352 x 288
File iz (kB) [ \
TN 0x00c38a (dec. 50058) bit 5 N ) )
] atter 0920 The first bit of the

VO type RYe
L after 10

field at the position
(7 = left-most bit;
0 = right-most bit)

™ Skip this parning only in future
I Skip ALLfw aming alerts in future

Abort ‘ Pause I Continue|

Byte position in the bitstream where the error was found:
0x...is the hexadecimal address, (dec...) the decimal

For bitstreams that contain B-VOPs/B-frames, it is vital to understand that
the popup alert relates to the decode frame number, not the displayed frame
number. (See page 5-226, Decode/display frame/VOP numbers in bitstreams
with B-frames/B-VOPs.)

For all Fatal, Error, Warning and Info displays:

m  The bitstream position of the error is the number of bytes from the beginning
of the video bitstream, where the first byte is byte zero.

®m  The position is displayed in hexadecimal (0x) and decimal (dec. ).

m  The bit start is the first bit of this bitstream field, where bit 7 is the most
significant bit in a byte and bit O the least. This means that bit 7 is the first bit
in each byte of the bitstream.

In each of the compression standards, there are many bitstream fields that give
values that are least significant bit first (Isbf) and many others that are most
significant bit first (msbf). There are also many others that are simply bit-patterns:
they do not have a direct numeric value.

For msbf bitstream fields, numbering bit 7 as the first bit in each byte is correct.
For Isbf bitstream fields, the bit order has to be reversed when calculating the
given value . See Explanation of bit/bitstart in the Bitstream Syntax Debugging
section for more information.

(See page 6-6, Explanation of Bit/Bit Start.)

MTSA4EA Elementary Stream Analyzer User Manual



Alert Menu

Information in Summary  The information provided in the Summary box is the same as that provided in
Box  the Summary tooltip;

(See page 5-64, Video Summary Tooltip Ctrl+U.)

Warning 33001: modulo_time_base is zero

Warning ‘ideo Object Plane
Note: this is the address of the /" M ARNING: modulo_time_base is zero after vop_time_increment is reset

£ e at position Oxc38e [dec. 50062), bit 3
first bit in the frame/VOP, not

the address of the error
\ Summary

[LELEETEY 352 x 2688
File size (kB)
el 0x00c38a (dec. S0058) bit 5
RN EERS] after 0.920

|>

In this example, the exact time feYOn =2
of the error cannot be /
. ecose vorro 1B 2
determined as the error occurs
during the decoding of a I~ Skip this Waming only in future
frame/VOP header I Skip ALL Warring alerts in future

Abort I Pause | Cnntinue|

Usually, there will be too many fields to all be displayed within the
available space. In which case, a vertical scroll bar appears. Scroll down
to see the remaining fields
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5-226

Decode/display frame/VOP numbers in bitstreams with B-frames/B-VOPs. The
popup alert relates to the Warnings and Errors that the MTS4EA finds during
decoding.

This means that for bitstreams that contain B-frames/B-VOPs (where the decode
order is different from the display order) it can appear that the popup alerts are out
of sequence. In this case, it is very important to look carefully at the data in the
Summary box, which shows the Decode and Display frame numbers.

For example, if this is the order of data in the bitstream (the decode order):

Decode frame number 1 2 3 4 5
Frame type I P B B P
Error occurs in frame a b

Then this would be the order of data in the display:

Display frame number - 1 2 3
Frame type - |
Error displayed in frame - a,b c d - e

NOTE. Frame display delayed by one frame.

In these diagrams, it can be seen that for the first P-frame, the error associated
with decoding it is displayed before it appears on-screen - at the same time as the
first frame is displayed.

If this has happened, text in a yellow warning rectangle will appear in the popup
alert:

Decode Warning 33015 YO overflow f_l
Waring Widker Dibpecd Flare

) \idea Camplety Venher odel hai overflowed by 198.0MacioB: &8 »
£ RN e 00005 The oveiflow cocumed the decoding of iame 2. |
batstnasem poston Odlc0d [dec. T172) mmmhﬂwm

it S0 Macrodls and the maamm imd i 3960 Maciolts. VOV

partmesber t et darrend fnom peofile_and)_level_ndhe alion in
Summary HOTE dispiny vs. decods arder

ss2xzen
Streas sioe (iBytes | R

ExDOBeDs (Bec TIT2) b4 7
BT sicucvoe =l
— vorm

: y

[~ S s Wharring onlyin fubes
™ Shap ALL \Warang slsits in futue

[ Aot | Pome | Contrue | Gowo v
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The difference in decode versus display order:
B Can occur in any bitstream which has B-frames/B-VOPs

B And can happen in any frame/VOP in the bitstream concerned, where the
frame/VOP is a B-frame/B-VOP

NOTE. Note that the yellow warning can also appear in other circumstances,
where the alert has occurred some time after a displayed frame.

Popup alerts in the step-back buffer. When a stream is decoded, popup alerts may
occur. The results of the decoding are stored in a cache, the Step-back buffer.
(See page 5-52, General.)

It is possible to step forward/backward over the frames where these alerts occur.
To avoid a continual repetition of the popups (and potentially many such alerts
appearing), the popup alerts are not displayed when seeking forward/backward
in these situations.

If one or more popup alerts would have occurred, then this is indicated in one
of two ways:

B There may be a popup message, at most once per seek forward or backward:

MTS4EA Compressed Video ES Analyzer I}5|
9 The current frame has been retrieved From
g the step-back buffer, buk alerts were generated

when this Frame was first decoded, The relewvant
alerts have been highlighted in the alert log view,

Do wou wank bo goko the alert log view now?

Yes Mo |

m  If the Alert log window is open, the alerts that would have popped-up are
highlighted in the Alert log window. (See page 5-235, View Alert Log.)
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Copy alert details to the Windows clipboard. The details of an alert can be copied
using Ctrl+C or the copy icon.

D MTS4EA - [Alert Los: MPEG4 Example - Window Car]

2 File Play Overlay/ Analysis Edit Alert Window Help
e d am e o> o [1vop Mo #E "oEE @
|E = | ol

vt

Level D Class Title: Decode Display Address (bytes) | Details »~
AWarning Video Object ...  YCY overflow 7 [ 0x00236b Video Complexity Verifier model has o
AWaming Video Object ...  WCY overflow 8 7. 0x0024ed Video Complexity Verifier model has o
I\ Warning Video Object ... VCY overflow 9 8 0x00266b Video Complexity Verifier model has o i
AWarning Video Object ...  YCV overflow 10 13 0x0027f6 Video Complexity Verifier model has o
_!SWavning Video Object ... ¥CV overflow 11 10 0x003674 Video Complexity Verifier model has o
ﬂWarning Video Object ..,  VCY overflow 12 11 0x003b24 Video Complexity Verifier model has o
AWarning Video Object ..,  YCV overflow 13 12 0x003fde Video Complexity Verifier model has o

_'_XWarning Video Object YCY overflow 0x00442b Video Complexity Verifier model has o

_.XWamlng 33015 Video Object ...  YCY overflow 16 15 0x00570F Video Complexity Verifier model has o
AWarning 33015 Video Object ...  VCY overflow 17 16 0x005c01 Video Complexity Verifier model has o
A\ Warning 33015 Video Object ...  ¥CV overflow 18 21 0x006043 Video Complexity Verifier model has o
ﬁWarning 33015 Video Object ...  ¥CV overflow 19 18 0x007368 Video Complexity Verifier model has o
L\,Warning 33015 Video Object ...  VCY overflow 20 19 0x0079a5 Video Complexity Verifier model has o
AWaming 33015 Video Object ...  ¥CV overflow 21 20 0x007ebf Video Complexity Verifier model has o
ﬂWarning 33015 Video Object ...  WCY overflow 22 25 0x00836d Yideo Complexity Verifier model has o
AWarning 33015 Video Object ...  ¥CV overflow 23 22 0x00974b Yideo Complexity Verifier model has o
AWaming 33015 Video Object ...  ¥CV overflow 24 23 0x009d49 Yideo Complexity Verifier model has o
AWarning 33015 Video Object ...  VCY overflow 25 24 0x00a304 Yideo Complexity Yerifier model has o
AWaming 33015 Video Object ...  WCY overflow 26 29 0x00a8b6 Video Complexity Verifier model has o
QWavning 33015 Video Object ...  WCY overflow 27 26 0x00bbof video Complexity Verifier model has o
&Warning 33015 Video Object ..,  YCY overflow 28 27 0x00c11b Video Complexity Verifier model has o
3Wavning 33015 Video Object ...  YCY overflow 29 28 0x00c535 Video Complexity Verifier model has o
(!\ ‘Warning 33015 Video Obiect ... VCW overflow 30 33 0x00cad2 Video Comolexity Verifier ma‘del has) oY
Total: 199 alerts All alerts shown
Ready MNOTE: onefmore Alerts disabled All Disabled: 1

Check box options.

33001: modulo_time_base is zero

Check this box to prevent seeing
further alert(s) for this specific
warning. Other Warnings, Errors
and Fatals will still trigger an alert

‘Warning Video Object Plane

MwARMING: modulo_time_base is zero after vop_time_increment is reset
at position Oxc38e (dec. 50062], bit 3

Summary

(
0x00c38a (dec. 50058) bit 5
after 0.920
d
after 10
A

D

Ch k th b t t 3 I Skip this Warning only in future
€0 15:00XI10 PrEver) Seemg ——> [ Skip ALL Warning alerts in future

further alert(s) for any alert level pvot | [Pawe | _Contine
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Abort, Pause, Continue.

Warning 33001: modulo_time_base is zero g|

Warning Video Object Plane

) WARNING: modulo_time_base is zero after vop_time_increment is reset
F at position Oxc38e (dec. 50062), bit 3

Summary

File size (kB) 213

|

0x00c38a (dec. S0058) bit 5
after 0.920

4
after 10

R - !

Abort StOpS the deCOdmg I Skip this Warning only in future
immediately; at the end of the I Skip ALL Warning alerts in future
current alert, stream in Stop mode > Abart ] Pause | Coptinue ]
. A

~

Pause keeps decoding to the end of Continue decoding (in
the current frame/VOP; thereafter normal/fast/step modes)
stream enters Stop mode

NOTE. Abort can also be requested by pressing the Esc key.
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Goto button. This takes the focus to the position in the selected view that
corresponds most closely to the location of the error. (See page 5-8, Synchronized
Views/Navigating the Views.)

| oo I
I Hex

t] iy Stream edit

ty @ Video Navigator

. ] |l Bits per frame
£ E Stream Structure

In these views, selecting Goto takes the focus to the following locations:

View Location taken to

Video If the error can be located ...to the MacroBlock containing
to within a particular the error (highlighted with a
MacroBlock... yellow/black dotted square)

If not (the error is in a frame ...to the top of the frame that

header or file header)... immediately follows the error,
indicated by a yellow/black
dotted rectangle around the
first row of MacroBlocks

5-230

Hex The byte where the error is
Stream edit The byte where the error is
Alert log The log of alert popups that have occurred (not those filtered/not

shown)

Navigator The frame containing the error or the frame that immediately follows
the error (if the error is in a header)

Buffer The frame containing the error or the frame that immediately follows
the error (if the error is in a header)

Trace The syntax element in the Interpret or Parse bitstream file
corresponding to the location where the error has been found

Fidelity Graph of fidelity analysis (such as PSNR)

Audio waveform Graph of audio stream: Y-axis is normalized amplitude; X-axis is

time (seconds)

Bits per frame

Bits per frame graph — the frame containing the error

Stream Structure

Stream structure — highlight node containing error
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Description of Alert Levels

Fatal A Fatal error occurs when there is something encountered in the bitstream that
cannot be decoded by the MTS4EA.

This selection cannot be turned off, and the decoder cannot continue after a Fatal
error.

Fatal errors in the MTS4EA are commonly caused by:

B Severe errors in the syntax of the bitstream, which make it completely
unintelligible to MTS4EA

B Options being selected in the video bitstream that are not yet supported by
MTS4EA

For example, the Fatal error below was caused by the OBMC flag in an MPEG-4
bitstream being set (on), that the video bitstream in question is using overlapped
block motion compensation. (OBMC = Overlapped Block Motion Compensation:
although it is in the current MPEG-4 standard, none of the MPEG-4 profiles or
levels defined currently support OBMC.)

Fatal 13018: OBMC ures g poied

Fatad Wigial Ogect
@ Unauppsnited eptort : DAME. Linable b contrus|

Summeny

o o I :
T

— raaen

RIS oo Voo |

oo [ |

-
-
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Error  When this item is selected, the decoder will stop at any point where there is an
Error in the bitstream.

These occur commonly where out-of-range values have been used in the bitstream,
or invalid codes (the example below in an H.263 stream):

Error 21002: ¥LD ernor

Emer Geneial

Irrealed MICHPC_P waluselhel) ; st ko] 3. larr=1
 bitstapam positon (ke 96 [dec. B27382) bat stat 7

Suminiey

BT 2 =
IR oo

T occotctn ddec. BEE1B) R S
B oner 21 570

LT - Frone

TS

g

Warning ~ When selected, this item will provide several warnings that indicate behavior that
is not correct, but does not necessarily damage the decoding of the bitstream.
Items such as too many leading zeros before picture start codes, temporal
references not set, and MacroBlocks not updated in Intra mode will cause such
warnings (the example below in an H.263 stream):

Warning 31751: PSUPP being sent

N PSUPF bewng send [arnes L} ignored
I at pogiton (i [deo. &) bt 5

Summany

I 552 o0 A
File =ize (2B ]

[ Addess]

mbﬂﬂ'! Frams 1

[ Frame o (LA

R o o

[ ] v

Info  When checked, this item will provide information popups if relevant:

® [t may be that the behavior is within the acceptable bounds of the standard
concerned (and the relevant Profile/Level), but perhaps is used in a
non-recommended manner or at the limits

B [t is felt that additional information would be useful
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Configure Alerts

O
@ This determines which specific alerts are enabled/disabled.

NOTE. The overall alert level is set from the Alerts menu options Errors,
Warnings and Infos, and this the enabling of specific alerts but not the disabling
of specific alerts.

This means, for example:

m  That a specific Warning alert can be enabled/disabled, but trigger a Warning
alert if the overall alert level is set to Errors or Fatal only. This is indicated in
the status bar. (See page 5-241, Status Bar Indication of Alert Status.)

m  But if the overall alert level is Info and an individual Error alert is disabled,
then an alert will not be triggered for this individual error

B Examples of different combinations of overall and individual alerts and the
consequential status bar displays are given under (See page 5-241, Status Bar
Indication of Alert Status.)

NOTE. Depending upon the standard, all the alerts that MTS4EA tests for are not
necessarily currently available on-screen to be individually enabled/ disabled.
Access to more of these will be provided in future versions of MTS4EA.

Enable/disable Specific eV )
Alerts P e ax I

L [
B Cancel
Ervible o

This displays two folders at the top level:
B General alerts, which can apply regardless of the standard concerned

B A standard folder (MPEG-4, H.263) that contains alerts specific to the
standard concerned
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The + next to each folder can be clicked to reveal lower levels:

Alert confipuration

L dm
- [ [ MPEG4
= & [ Visual Object Sequence
£ 13001 Fatal Profledlevel ressoved
2 @ 23022 Evor Reserved video_foms
@ 8 23023 Enor: Retatved colowr_peim
= a 23024 Enor: Resesved tansler_che
= 23025 Error: Reserved mahin:_coelff
¥ 23031 Eror: Missing uzer data
& A\ 33009 Waning: visual_object_seaq
s [ 3 Video Object Laer
+ [ ] Visual Object
& (] Video Dbjsct Dlans
* [ 1 Group of VOFs

w

NOTE. This is used to configure the individual alerts. Even if an alert is enabled
here, if the overall alert level is set higher, the alert will not trigger a popup.

Elements of the Alert Click + to expand/ Icons for Fatal, Error and
Configuration Window collapse a folder warning alerts

Alert configuration

Click to
}' E Lo 1| enavleal
= Y
Some alerts 4/ 3 [ ([ ViskeDbject Sequence _ Cancel | | alerts
disabled: 1N Q 13001 Fatal: Profile/level reserved Enable all 1
indicated b Q 23022 Enor: Reserved video_format T—
Indicated by [} ° 23023 Error: Reserved colour_primaries Disable all 4
grayed-out check O Q 23024 Enor: Reserved transfer_characteristics
box O 0 23025 Enor: Reserved matrix_coefficients Click to
O ° 23031 Error: .Missipg user l?iala o disable all
m} 3 33009 Warning: visual_object_sequence_end_code missing alerts
+ (L Video Dbiject Layer
£2} (L] Visual Object
+ (L] Video Object Olane
+ [ (] Group of VOPs
I \
Selecting a folder enables/disables all Lower level folders (titles follow
alerts below this folder structure of video stream)
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View Alert Log

¢ The Alert log keeps a list of the popup alerts that have occurred during the
decoding of the bitstream:

2 TSR - R Log AP Dmarrale - Space]

W Pl My Cuesley rais Dl den i Pl

B E & - L = 5o = « B "aoed
HE& Q= i -

The Alert log window icons and column titles are as follows:
Alert filter icon. v (See page 5-237, Showing/Hiding Alerts (Alert Filter).)

Show/hide video alerts. &
Show/hide audio alerts. | ¥

Configure alerts icon. B~ Clicking on this icon opens the Alert configuration
dialog box. (See page 5-233, Configure Alerts.) If this icon is clicked, then the
Alert configuration dialog box is opened with the error selected in the Alert log
window highlighted in the Alert configuration dialog box. If this icon is grayed
out, it can be enabled by selecting any alert that is shown.

View alert details icon. = If this icon is grayed out, it can be enabled by
selecting any alert that is shown. (See page 5-238, View details of the alerts.)

Copy. This icon becomes available only once an alert is highlighted. This
function allows the selected alert to be copied to the Windows clipboard for
pasting into any Windows application. Copying can also be done by pressing
Ctrl+C.

Level. The error level: Fatal or Error or Warning or Info.

ID. The unique ID number assigned to this error type within MTS4EA.
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5-236

Class. The area within the hierarchy of the compressed standard; see the
screenshot above which shows an error in the Video Object Layer and seven
warnings in the Video Object Plane within the MPEG-4 bitstream. The classes
vary with the video standards.

Title. The title assigned to this error type.

Decode the number of the decoded frame in which this error was found. See
Decode/display frame/VOP numbers in bitstreams with B-frames/B-VOPs for
more information on decoded versus displayed frame numbers, in bitstreams that
include B-frames/B-VOPs. (See page 5-226.)

NOTE. If <l is displayed, the error occurred before the decode of the first frame -
the error occurred in the header.

Display. The number of the displayed frame in which this error is shown.

See Decode/display frame/VOP numbers in bitstreams with B-frames/B-VOPs for
more information on decoded versus displayed frame numbers, in bitstreams that
include B-frames/B-VOPs. (See page 5-226.)

NOTE. If <l is displayed, this means that the error has occurred before the
decode of the first frame, the error has occurred in the header.

Address (bytes). The byte address in the bitstream where this error was found.

NOTE. For video bitstreams that have been extracted from container files (for
example, MP4 files, 3GPP files, MPEG-2 Packet Streams) this address is the byte
address in the extracted video stream, not in the overall container file.

Details. This is the description text that is shown when the popup alert is
displayed.
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(Alert Filter)
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In some cases there can be hundreds or thousands of alerts. These might be known
issues and you do not want to list them in the Alert log window (because they
would clutter the window unnecessarily).

Therefore, the alerts that are shown in the Alert log window can be filtered. The
filtering is based on the setting of the alert popup enable in the Alert configuration
(See page 5-233, Configure Alerts.)

If the filter icon is out
enabled for a popup alert:

all alerts are shown, regardless of whether they are

T MITHELA - bt o WP TA [ el - Spae]

d Fle Hay Owwlry dnsbei B0 Mo widie  Hol - &
Ml & 99 meF D o fwnP S GECT Bt NN
EEED.- % : o

v
T TEeTREE e e

Do IMAZ  Vdeo Dbject laver  Blsthod ] quant D Ervers guank_brpen s

Liowereg 30001 Vides Object Fane ek o b i) i WREANG: madun_tes

S wareg WO} Vdes Object Flans meeiin, v b BN WP it

Lywareg il ARG b N
Tywarnrg WL veden Ot M sahui f =) WG, it
Aywarneg 00 Vedeo Objerct Ml ek B b w1 TAT] RPN ot
_";'.vlnrq 1001 Veder Cbjact M LT Eninds WRRRING: meule_fea
j;v.unrq 0| WVaden Cbjast Mans macai i e b O | WRRRING: wadulo_teas
X waneg VNl e Obieck Flaes mecle e b, L T, RN ikt
Tiwwneg Eaai Wade Obpet Flave e, o o (5L (501 St Piidle kP el e
P FEEL Veden Ot Piate skl Been b, L 1% e WA, eyt
Lywaneg 101 Wedeo Dbt Plarw  medhi Bess b L0 & ] e e AERIMG: mduin_tee
Lowareg ML Vedeo Dbt Mane ol B b 151 151 Suiibsal b3 ARRIMG: moduln e
L wareg 1000} VedsoObjsck Pane modulp bres b b4 e el WORRRENG: modn_te

T MTREL - et Eog: 01T | nsrnpie

d Fle My Owelny Anshei B0 el Wedie Sl - &
Pl o WA mer e e AT mln oD@
BEE®O- % : 3
k-2
n:-m 2 Widee: Cbject Lavms Flsthed 1 quani 2l al TN ] Erer: geank_bypem T a
Forsl |4 ety [RESELE
s acy BETY- s Mewin daabia '] Dmasbdect |

(In this example, 13 alerts are hidden out of the total of 14 alerts)
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5-238

The Alert log filter can also be turned on/off by right-clicking and selecting the
option from the popup menu.

NOTE. When the filter icon is grayed out, all the alerts are enabled for display, so
that there are no alerts to filter.

View details of the alerts. This can be done in several ways:
®  Double-click an alert in the Alert log window

B Single-click an alert, right-clicking to get the popup menu, and then click
View alert details

®  Select an alert by single-clicking an alert, and then clicking the icon

When this is done, a display very similar to the original popup alert display
is shown:

[ecode Warning 33001 modulo_time_base s zero

‘Waring Wideo Obiect Flans
f WARNING: modulo_tme bade i 2eno afler vop_tme_incismend ik iedet
AN st posison 06168 tdec. 243661 b4 3 -

Sumimey

E-‘l.rmﬁmﬂfr.-h.::-.s] a7E

T 0:006v62 s 20637
1040
I - vor
I

(=i R N 14

&

r
-

thﬁl Gato w
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Alert highlighting when seeking forward/backward through video in the step-back
buffer. The MTS4EA buffers video (and the data associated with each video
frame) in a step-back buffer or cache. (See page 5-52, General.)

When stepping backward/forward through video that is held in the step-back
buffer, to avoid continually having known alerts appear. The MTS4EA only
highlights the alerts relevant to the area being skipped in the Alert log.

For example, if you skip forward 100 frames, and there would normally be four
popup alerts during the decoding of these frames, the MTS4EA will highlight
the four alerts in the Alert log. (If the alerts have been skipped and are hidden
in the Alert log, as indicated by the status bar of the Alert log, the MTS4EA
cannot highlight the alerts.)

An example of the highlighting of alerts is shown in the following screenshot:

T Dl
] E
I =g 1343
I sy oLk
L=y 1S
I g =
L. wwwg Tl
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If the Alert log is closed, then the MTS4EA displays a warning, as shown in the
following figure:

MTS4EA Compressed Video ES Analyzer B

D) The current frame has been retrieved From
-\,_i:r/ the step-back buffer, but alerts were generated
when this Frame was first decoded, The relevant
alerts have been highlighted in the alert log view.

Do wio wank bo goto the alert log wiew now?

Yes Mo

This is displayed only once for all the Alerts between the relevant frames.
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Right-click popup menu  The available functions in the Alert log can be selected by right-clicking and
selecting the function from the popup menu:

3 View alert details, ..
Enable alert

B Configure alert. .,
5 Filker alerts

Goto view r

4m Svnchronise views

The functions of this menu are:

View alert details. = (See page 5-238, View details of the alerts.)

Enable alert. An individual alert can be enabled or disabled by clicking on this
menu selection:

O3 wview alert details, .. O wiew alert details, ..
Enable alert v Enable alert:
B Configure alert. ., B Configure alert...

5 Filker alerts

Goko wiew 4 Goko view L4
#m Iynchronise views #u Synchronise views
Alert disabled Alert enabled

NOTE. This allows an individual alert to be enabled/disabled from this menu,
without having to open the Alert configuration dialog box.

Configure alert. (See page 5-233, Configure Alerts.)
Filter alerts. (See page 5-237, Showing/Hiding Alerts (Alert Filter).)
Go to view. (See page 5-8, Synchronized Views/Navigating the Views.)

Synchronize views. (See page 5-8, Synchronized Views/Navigating the Views.)
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Status Bar Indication of Alert Status

The status bar displays the status of the alerts.

NOTE: one/mare Alerts disabled [ al | Disabled: 1 | 0007 4
Overall alert level enabled, _
« All = all levels, including Infos Number of specific alerts
* Warning = Warnings, Errors, Fatals disabled

= Error = Errors and Fatals
= Fatal = Fatals only

One or more alerts  When one or more alerts are disabled, either because:
disabled The overall alert level does not include Warnings, Errors and Fatals.
B One or more of the specific alerts have been disabled

B The status bar changes as shown:

_A

| Warning | Disabled:0 | 0001

Figure 5-15: Overall alert level: Infos disabled (all other levels enabled)

MOTE: onefmare Alerts disabled | Error | Disabled:0 | 001

Figure 5-16: Overall alert level: Warnings disabled (Errors and Fatals enabled)

MOTE: onefmaore Alerts disabled | Fatal | Disabled: 0 | oot

Figure 5-17: Overall alert level: Errors disabled

MOTE: onefmare Alerts disabled | Al | Disabled: 1 | ooo1

Figure 5-18: Overall alert level: All disabled - except one/more specified Warning
alerts

MOTE: onefmaore Alerts disabled All | Disabled: 5 | 0001

Figure 5-19: Overall alert level: All disabled - except one/more specific Error alerts
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Window Menu

3 MTS4EA - Video View: MPEG4 File Example - Beijing Weather Girl
File Play Owverlay Analysis Edit Alert RUTGGETE Help

oo MER B

Cascade

Tile Horizontally

Tile Vertically

Arrange Icons

Close &l

Toolbars L3
v Status Bar

Video scale 4

HexView settings 4

Graph view settings L3

4w Synchronise views

v 1 Video View: MPEG4 File Example - Beijing Weather Girl

2 Audio Waveform View: MPEG4 File Example - Beijing Weather Girl
¥ W

The commands on this menu are typical of a standard Windows application, such
as arranging windows; list of open windows.

Quickly Switch Windows

Pressing Ctrl+Tab together displays a list of open MTS4EA windows:

B Hex MPEGH Example - Space

Py Fidelty Analysis: MPEGH Example - Space
[ MPEGH Example - Space

[Z] Stnscture; MPEG 4 Example - Space

s Stieam edit MPEGH Example - Space

(S Troce: mogd_3vmt

& Video Navigator MPEG4 Example - Space
W Aleit Log MPEGA Example - Space

Repeatedly pressing Ctrl+Tab steps through all the open windows. Alternatively,
the mouse can be used to select a window.
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Cascade, Tile, Arrange Icons, Close All

These function according to standard Windows commands:

B (Cascade arranges the open windows in a cascade:

T WTRALL WG T e [sarple - Bl jisg Waather Cirl

Fils Py Comle Beahon [ Sen e el
Pl & Sl e s SN
IIIHEI#;-'Z:'I--\E’ .‘

Plen Illr“ﬁl-—h hﬂ#ﬂﬂhl tonck 00

i WPECA [ Daarmpis - B o

iR g ety i i Encbled: | L

3 WTSALL - ¥ideo Mavigaies: WG File [nareple  Bei g Waatbes Gl

Fils Py Cwwiey dralysd Dl S e Pl
DEE & <A b oo
EEES

e e Lo [ | | F D
-.‘-‘ﬁin'ﬁl--'m‘umﬁn R TEie .L:lll:l‘?j:l BRI t-mmrf 0 1 BF F§ & -
L SOIL0ERE 1ARRLL OODILEOLL BORIOERD D BE 8% 1) 09 0001wl
IOGIGAAE [HEO0I0 ODIBEGOL :-u:uu 0D DIOCADID |10 T o 00 00 By o a8 i
[0001900 GI0EO00 11308101 SOGI1EL1 DG4 S0toBtna 46 8 08 €5 08 44 34 ilos
91100813 DIDFO0S0 ODIDEO0T EODADE01 1§1100E0 01010110 X4 43 00 OF O B2 ¢ o °F
01115001 91110001 DE160GI1 OILOIL0Y GO190800 0ID310140 QILDELOE FI 78 &1 8 0 64 af qual Te g
ASEASARS B4 AEABAR AATRARAR AASIBARL BIAMARAS AETAARE ALELELAE B4 0K AA BT A0 B4 W on e
3 it
T e ey i w Enabied | it
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m  Tile Vertically arranges the open windows as shown:

Pl @ Sadaamer B> oo
BEESO - % i =§F -
R T 0 ke eyt e [ (DT e PG il Dl -
e = T P [
GOLa0d GODIOEaE oF o
I’ IUNDIIIZI:I ﬂg

10110201
11801

Biodil i
II0EAD 03
QEI0Ean 08

®  Arrange Icons lines up the windows when they are minimized

B (Close all closes all windows in the MTS4EA
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Toolbars

In the following example, the Main and Views toolbars are shown, but not the
Interlace and Visual Difference toolbars. When selected, a toolbar is displayed
with the icons visible. This is indicated by the check mark in the Window menu.
Toolbar buttons may be grayed out when a function is inactive.

rp

1 Cascade

| Tile Horizontally

Tile Vertically
Arrange Icons
Close &l

[ AV [ il

L =]

v Status Bar Audio views
v Video views
Video scale 4
Interlace
Visual Difference
Audio output il
[

4 Synchronise views ME statistics

Hexiew settings 4

Graph view settings 4

1 Video View: MPEG4 Example - Space
w 2 Trace: mpg4_3_video.vpt —
oy

I UOL= === e e =

anmamms b dll

Main (See page 5-254, Functions of the Main Toolbar Buttons.)

Video Views  (See page 5-254, Functions of the Main Toolbar Buttons.)

Interlace  The Interlace toolbar is not shown by default; it is always turned on when a stream
that is interlaced (or could be interlaced - in H.264/AVC this may not be known
until later in the stream) is opened. (See page 5-256, Interlace Toolbar.)

Visual Difference  The Visual Difference toolbar is not shown by default; it is not shown until Visual
Difference is enabled on the Overlay menu. (See page 5-102, Overlay Color
Ctri+W.)

MB Statistics The MB Statistics toolbar is not shown by default. No details are shown on the
toolbar until a selection is enabled in the MB Statistics options in the Overlay
menu. (See page 5-92, MB Statistics.)

Status Bar

When selected (which is the default setting), the Status Bar is displayed at the
bottom of the window. When not selected, it is hidden.

(See page 5-260, Status Bar.)
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Video Scale

Best Fit

50%; 100% ( 1:1); 200%;

5-246

400%; 800%

Fit to Window

Biest it
25%
50%

*  100%
2005,
400%;
G00%:

Fit bo window

This sets the size that the decoded video appears in the video window.

This zooms the displayed video as far as is possible within the video window,
while still maintaining the original aspect ratio of decoded video.

These set the displayed video to the selected size in the video window.

If the selected size is larger than the available window area, then a section of the
video window will be displayed, with scroll bars:

% H. 26AMAVE Example - Stripey Shirls

When the MTS4EA starts, it is set by default to 100% or 1:1; the video displays at
its actual size with one screen pixel equaling one pixel in the displayed video.

This zooms the displayed video to completely fill the video window; it does not
maintain the original aspect ratio of decoded video.
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HexView Settings

ug: Toolbars » ;115
11 11
jopy i Hetusbar .10
Joxg ) 11101001 35 OB BA
110K Wideo scale P 1001001 44 4C D1
Heodaew sobtings o Show &SCIT E?
Jlg: Graph wview settings kv Show e g? o
1108 " 1 14
noe v Show binary nA_nn_ nn g1

- Synchronise views
153 & o B - | 00

oL : ; e 08
o 1 H.2847aWC Example - Stripey Shirts E ¥ 4

01; 11101001 FA &% 5D
JO17 ¥ T Hex: H264/ANC Examphe - Stripey Shirts | 1101010 6E F1 8 [ D8
10110 01110011 OI0U0000T 1ODI00IT 00000100 D9 22 93
ILERE R AAAHAATAS AT AT A A A AAY A e 1AAA/RTTA Sl 'C; 16 :g?

B 3 [ a8

[ | P )

37 CA DF 42 E4
N3 AN AC A TR

The HexView menu has four options:
= Show ASCII

®  Show hex

®  Show binary

= Bytes per line

Show ASCII, Show hex,  These options individually turn on/off the display of the specified area of the
Show binary ~ HexView.

They can be turned on/off from either this menu or from the top line of the
HexView window itself, when it is open.

Bytes per line  This sets the displayed number of bytes per line:

B Auto sets the maximum number of bytes that will fit within the active
HexView window at the size it is, allowing for the visible ASCII/hex/binary
areas.

B When 4, 8, 16 or 32 is selected, then the given number of bytes are displayed,
and if the display is too wide for the active HexView window, a horizontal
scroll bar is displayed along the lower edge of the HexView window.
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Graph View Settings

Help

Cascade

Tile Horizontally
Tile vertically
Arrange Icons

Close all

Toolbars 3
[v statusBar

Video scale 4

HexView settings 3 i

Zoomin r

Zoom out

4= Synchronise views
| [ Fitrange L

1 Video View: AV Delay File Example - Clapperboard < Goto origin

v 2 Audio Waveform View: AV Delay File Example - Clapperboard

3 Stream edit: AV Delay File Example - Clapperboard - stream 0xe0 (video) @ ¥-Axis lock

|1y ¥-Auds lack
Autoscroll

+ Move tool
|+ Measure tool
23 Zoom tool
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The Graph view menu has ten options, which control how the data appears on the
Buffer analysis graph. These options are described in the following table:

Equivalent
toolbar
Icons in menu icons Function
. Zoom in (centered on current window)
Zoom-in
Zoom out (centered on current window)
Zoom-ouk
. Fit all data into the visible windo
[ Fit ko range 0
£ Goka origin > Go to the origin (time = 0)
% s-fvis lack % Lock the X-axis when zooming/scrolling
NV-Bvis lock = Lock the Y-axis when zooming/scrolling
Autoscral Autoscroll to follow frames as decoded
d%b Move kool & Move window left/right/up/down

—+ Measure tool

@1 Zoorm kool

Goko view B nla See Synchronized Views/Navigating the Views (See page 5-8.)

Measure the values at center point of +

Zoom in/out, centered on cursor

@ +

. . n/a
4= vnchronise views

Synchronize Views

When Window > Synchronise Views (#*) is selected, all open windows
synchronize automatically.

For example, if the Video navigator and Hex views are both open at the same time
as the Audio waveform view, the Synchronize views icon is pushed in and the
stream is played. The individual video frames appear in the navigator view and
the highlighting in the HexView window advances so that all views display the
same relative point in the stream at any one time.
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Active Views

A list of all of the open views is displayed at the bottom of the Windows menu.
A check mark appears next to the currently selected view. Highlight an entry
to change the selection.

B MTS4EA - Trace: avdelay_video.vpt
Play Overlay Analysis Edit alert RULGGEE Help
EEH & 24 m Cascade
Tile Horizontally
e | Tile Vertically
Arrange Icons

Left Device Outpu Close al

Toobars e R
Line numbers Find: | |vw Status Bar O [¢] m + - |+ & &

— Video scale

Left Front Channel

HexView settings

TTomTTTm T i EEHG O O e e P e A R e A v O

Jriiii i
f—
s - ——— —

01 === —]  1Video View: AV Delay File Example - Clapperboard
2 Audio Waveform View: AV Delay File Example - Clapperboard

v 3Trace: avdelay_video.vpt I O A A A

4u Synchronise views

4 AV Delay File Example - Clapperboard
e B!

=
{0=0000F187.2) :
{0=0000F187 1) °
fN=NNANF1R7 Ny

48000 Hz 16 Bit

F:00003 ) o[+ % allsa

Audio-Visual Delay

Wideo time minus Audio time (ms)

< | > Point: (0,488 s, -12,48 ms)

Activate this window MOTE: onejmore Alerts disabled Fatal Disabled: 0 0003
—_— e —————
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Help Menu

® MTS4EA - Video View: MPEG4 File Example - Beijing Weather Girl
File Play Overlay Analysis Edit Alert Window Q=S

@ Help topics F1

User manual v4. 1 addendum {PDF)
User manual (FDF)
Tuterials {PDF)

License manager. ..

About MTS4EA...

This menu provides access to the Help information (on-line, PDF), the tutorials,
configuration information, and license information (including licensed options).

Help Topics

The help is organized into topics and is displayed when the F1 key is pressed
or [ icon on the toolbar is clicked.

User Manual (PDF)

This displays a PDF version of this user manual. This is provided because:
® ]t is sometimes preferable to use this as a source of Help

B There is a full table of contents, allowing easy navigation through the whole
manual

B There are thumbnails of all pages, which can be useful for navigation through
the manual

E ]t is easier to print out complete sections of the manual, or further copies of
the complete manual
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Tutorials (PDF)

License Manager

About MTS4EA

5-252

To enable the navigation items in Adobe Acrobat, click the Navigation pane icon:
sl e i

Jment  Tools

5 E

Then click the Bookmarks tab to see the list of topics.

|Bunkmark5\wbnails \qtatinns \@tur

See the Adobe Acrobat documentation for details about how to navigate through
these views.

This displays a PDF version of the tutorials on how to optimize your use of the
MTS4EA. 1t is strongly recommended that you work through the tutorials. The
tutorials are also included in the standard Help (accessed via the F1 key), although
the PDF version is easier to print out than the copy included in the standard help
system.

This displays the MTS4EA License manager, including:
B Current license status information

®H  Other possible MTS4EA options that can be licensed
®  Option to update the license key

For more information on the license manager, see Installation and Licensing.

This displays the exact version number of the MTS4EA and the copyright
message, and allows access to the MTS4EA build options.
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Icon Toolbars

These toolbars provide quick selection of some of the commonly used functions.
There are two main icon toolbars, which can be individually moved and docked:

B Main toolbar, containing functions such as play the video and open files.

B Views toolbar, to access the views other than the video views.

NOTE. There are other toolbars for individual windows and controls, for example
for Interlace and Buffer analysis. This section refers to only the main icon
toolbars.

Disabled Toolbar Buttons At various times, some of the toolbar buttons are grayed out, indicating that they
are disabled because that function cannot be active at the time.

= [ Sl i [F7)

The only buttons available in the above example are the Open video and Help
buttons.

Activel/inactive Toolbar =~ When a toolbar icon looks as if it is pressed in, it is active (selected).

Buttons
The (video) 1:1 button is active
The Stop button is active (indicating that (indicating that the video is to be
the stream is stopped) displayed at 1:1 size)
el & I e [ o || Frame Y Ae OB & [E

EEEE S e 1 b F e o

The Synchronize audio button is active (indicating that audio is present and
is being played synchronously with the video element )

Moving/Docking  The Main toolbar is docked at the top of the window below the main menu by
default, but it can be dragged from this position to be floating or be docked on any
of the other three edges of the main window, by clicking and dragging the narrow
vertical line at the left edge of the toolbar:

The Views toolbar is normally docked below the Main toolbar, but can be
moved/undocked as required.
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Functions of the Main

5-254

Toolbar Buttons

Each of the Main toolbar buttons provides quick access to a specific function
of the MTS4EA, as follows:

Toolbar
icon Ctrl + Name Description See page
ﬁ 0 Open stream... Open a video/audio file (See page 5-5.)
(See page 5-14.)
> P Play forward Play a video/audio file (See page 5-45.)
(forwards)
[ F Fast forward Fast forward a video file (See page 5-45.)
[ B Blind fast Blind fast forward a video (See page 5-46.)
forward file (video blanked)
i A Pause/Step Pause a video file/ (See page 5-47.)
forward advance by one frame
] S Stop Stop playing a (See page 5-47.)
video/audio file
ol Pause on Pause on specific frame (See page 5-51.)
frame... number
- Shift + P Play backward Play a video file (See page 5-47.)
backwards
2] Shift + F Fast backward Fast backward a video (See page 5-48.)
file
2] Shift + B Blind fast Blind fast backward a (See page 5-48.)
backward video file (video blanked)
| Shift + A Pause/Step Pause a video file/ step (See page 5-48.)
backward back by one frame
T K Skip forward Skip forward in increment (See page 5-49.)
selected in the skip step
control
= Shift + K Skip backward Skip backward in (See page 5-49.)
increment selected in
the skip step control
[10Fames = Skip step Select skip increment (See page 5-49.)
) 1 111 Set video scale: Best fit (See
or 1:1 page 5-246.)
‘m W Black/White Set overlay digits to (See
black/white page 5-102.)
: Y MB types MacroBlock type overlay (See page 5-84.)
i E Motion vectors Overlay motion vectors (See page 5-88.)
display
= | M MB tooltip Open/close the (See page 5-74.)
MacroBlock tooltip
U Summary tooltip Open/close the Summary (See page 5-64.)

tooltip
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Functions of the Views
Toolbar Buttons

Help Menu

Toolbar
icon Ctrl + Name Description See page
& I Image inspector Openlclose the Image (See page 5-82.)
inspector
2] F1 Help * Go to Help topics (See
page 5-251.)

*

The F1 key is pressed without pressing the Ctrl key

Each of the Views toolbar buttons provides quick access to a specific function

of MTS4EA.
Toolbar
icon Ctrl + Name Description Page
B Shift+T View trace... View the currently (See
selected Trace file page 5-161.)
H View stream Open the current steam (See
hex... in the HexView page 5-167.)
E} R View file Open the current (See
structure... video/container file and page 5-173.)
view the structure in
navigable tree form
o View buffer Graphs of (See
analysis... VBV/VCV/VMV. (depends  page 5-176.)
upon standard)
@ Video Show thumbnail viewer (See
navigator... of each video frame and page 5-158.)
basic information
= Synchronize Synchronize all open (See
views views page 5-249.)
= View fidelity Show fidelity analysis (See
- analysis... page 5-187.)
(bl View graphical Show graphical analysis
analysis (in Excel)
3 View alert log... Display log of alerts (See
page 5-235.)
[T Audio waveform Open the current audio (See page 5-112.)
view... stream on the Audio
waveform view
¥ Mute audio Turn audio off/on (See page 5-60.)
= Synchronize Synchronize audio and (See page 5-60.)
audio video streams
mﬁ Edit video Open the stream for (See page 5-221.)
stream... editing
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Context-Sensitive Toolbars/Tooltips

Interlace Toolbar

5-256

These are toolbars and tooltips (or sometimes information windows) that only
appear or are only available (not grayed out) for specific video standards or
specific functions.

NOTE. These toolbars dock and are minimized/maximized in the same way as
standard Windows toolbars, and in the same manner as the MacroBlock and
Summary tooltips.

_— ? T~

Combined view Separated Top field Bottom field

Only one of these four buttons is pushed in (active) at any time.

NOTE. The Interlace toolbar only appears when a bitstream could have Interlace
within it. The fact that the Interlace toolbar is there does not necessarily mean
that the bitstream is interlaced — only that interlace is permissible/possible in
the given standard, Profile and Level.

These are examples of video streams where the Interlace toolbar can appear (this
is not a complete list):

m  H.264/AVC (All supported profiles)

B VC-1 Advanced profile

B MPEG-4 Advanced simple profile, levels 4 and 5
®  MPEG-2 Main profile, Main level

NOTE. When the Interlace toolbar has not been automatically displayed by the
MTS4EA (or it has been closed), it can be displayed by clicking the Windows
menu, and then selecting Toolbars, Interlace.
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Combined frame view. Both fields are shown together, as a single image:

2 MPEG-? TS Dxample - Captain Beb - siream Oxed

NOTE. Some data and functions are not available when the video is displayed in
this view. For example, the MacroBlock tooltip is empty and cannot be used, and
motion vectors, MacroBlock Types and other overlaid data do not appear.

Separated fields view. The top and bottom fields are shown separately, one above
the other:

2 MPEG-2 TS Dxarmple - Capfain Bab - siream OweQ
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Top-field view. Only the top-field image data is displayed. For field coded
MacroBlocks, the MB tooltip and overlays show data relevant to the top field.
For frame coded MacroBlocks, the MB tooltip and overlays show data relevant
to the frame.

Each row is shown twice (duplicated) to produce an image to the full image height:

3 MPLG-2 TS Dxarmple - Capialn Bob - siresm (ued

Bottom-field view. As above but for bottom field.

MacroBlock Types Color  This is an information tooltip that appears when the MacroBlock Types overlay is
Key Tooltip  on: its function is to explain the colors used. This appears when the MB types
overlay is on, the &£ icon is active.

NOTE. To force undocking of the MB types color key tooltip, hold the Ctrl key
while dragging with the mouse.

The MB types color key tooltip can also be turned on again by going to the
Window menu, selecting Toolbars, and then clicking the MB types key.

This tooltip can be closed by clicking on the X at the top of the tooltip; to redisplay
it click the MB types overlay icon off then on.
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MB Types Key =]
| [prectonmode [Macrotlock [ submacrobiocs |

[5] rera 16118 11125 1: 0

Dh‘mi:ﬂ 1:Q

[ wter it PIO-ZSP:0-28:1,4,5 P03 SP0-58:1,4,510
(W] iter st 1 B:2,5,7 B-2,57,1

[8] wieristo+1  Bo3,20,2 B:3,6,9,12

[E] wees rmied B:819

[8] wer aeect B:0 B:0

Figure 5-20: H.264/AVC example

MB Types Key

. Prediction mode Macrablock Sub-macroblack

[E] rtra 16316 1:1-255:0

[ rrtra axa 1o
[E] rira 58 10

Elnterlisitl P:0-25SP:0-2B8:1,45 P:0-3,5P:0-3;B:1,4,5 10
[m] rter st 1 B:2,67 B:2,6,7,11

[8] rter st 0+ 1 B:3,20,21 B:3,89,12

[] inter mixea B:a19

[E] rter rect B:0 B:0

[E] rtraL
] rter e

[ resivua Preciction
[-] wation Prediction

1641010

Figure 5-21: H.264/SVC example

NOTE. The Intra inferred MacroBlock type was shown in yellow in previous
versions of MTS4EA. However, because it occurs infrequently and is a 16x16
type, it is now grouped in the Intra 16x16 MacroBlock type, and the Intra 4x4
MacroBlock type is now shown in yellow.

[E] rra INTERPOLATE MC+&
] varava

BTER FORWARD MC+G
E MTER+Q BACKWARD MC+Q
W MTERAY

=] DRECT

Figure 5-22: MPEG-4 example
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Status Bar

The status bar provides:

B A one-sentence description of each menu item, as the mouse is moved over
the menu item

B The stream Play mode. (See page 5-7, Playing Mode: Restrictions.)

®  Context-sensitive information. The information displayed depends on which
window type is open and the current status of the file within that window

The status bar can be displayed or hidden from within the Window menu, in the
same way as the icons toolbar:

Cascade Cascade
Tile Horizonkally Tile Horizonkally
Tile Wertically Tile Werkically
Arrange Icons Arrange Icons
Close all Close all
Toolbars L4 Toolbars L4
|w  Skatus Bar Status Bar
Wideo scale r Wideo scale r
Hex\iew setkings L4 Hex\iew settings L
araph wiew settings 4 araph view settings L4
4m Ovnchronise views 4m Svnchranise vigws
| v 1 MPEE4 Example - Space v 1 MPEG4 Example - Space
Status bar displayed Status bar hidden

For more information on status bar indications of:

Alert levels, alert warnings, alerts disabled: (See page 5-241.)

MOTE: onajmone Alerls deabled Error Drsabled: 0 L]

ST 8 ousess o

Frame range (in/out): (See page 5-101.)
=  —‘J|-—————————— g |——
abled: 0 0016 A abled:0  NEGENN . abled: 0 E_i

When custom parameters are used for buffer analysis, this is indicated (See
in the status bar of the main MTS4EA window by the word BUF: page 5-182.)(See

BUF | al | Dis page 5-183.)
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Help Menu

All shortcut keys are accessed by holding the Ctrl key and pressing the letter given
in the following table, except the F1 key:

Toolbar
icon Ctrl + Name Description
mouse Force undock Force undocking of tooltip (for example,
Summary/MacroBlock)
1 1 111 Set video scale: Best fit or 1:1
= A Pause/Step Pause a video file/advance by one frame
forward
=T Shift + A Pause/Step Pause a video file/ step back by one frame
backward
= B Blind fast Blind fast forward a video file (video blanked)
forward
«&] Shift+B Blind fast Blind fast backward a video file (video
backward blanked)
C Copy Copy highlighted selection
P E Motion vectors Overlay motion vectors display
= F Fast forward Fast forward a video file
« Shift+F Fast backward Fast backward a video file
G Graph enable Enable the graph output
Lo H View stream Open the current steam in the HexView
hex...
= I Image inspector Open/close the Image inspector
K Skip forward Skip to next I-frame/forward n frames/forward
n seconds
x Shift+K Skip backward Skip to previous I-frame/backward n
frames/backward n seconds
0o M MB tooltip Open/close the MacroBlock tooltip
= O Open stream... Open a video/audio file
= P Play forward Play a video/audio file (forwards)
- Shift + P Play backward Play a video file backwards
E} R View file Open the current video/container file and
structure... view the structure in navigable tree form
] S Stop Stop playing a video/audio file
T Trace enable Enable the Trace output
B  Shift+T View trace... View the currently selected Trace file
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Alt Menu Keys
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Toolbar
icon Ctrl + Name Description
U Summary tooltip Open/close the Summary tooltip
[ Paste Paste cut/copied selection in Bitstream
editor view
™ W Black/White Set overlay digits to black/white
o X Cut Cut highlighted selection in Bitstream editor
view
HH Y MB types MacroBlock type overlay
s z Undo last edit Undo last edit in Bitstream editor view
Tab Switch windows Quickly switch between open windows
7] F1 Help ! Go to Help topics
F3 Find next? In Trace and HexView only
Shift+F3 Find previous ! In Trace and HexView only

1 The F1, F2 & F3 keys are pressed without pressing the Ctrl key

*

The F1, F2 & F3 keys are pressed without pressing the Ctrl key

Menus can be selected by pressing the Alt key and the letter underlined in the
menu option name. For example, pressing Alt+f will open the File menu. The
cursor keys (or the mouse) can be used to select the option required.
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Command Line/Batch Mode

Command Line Mode

Batch Mode

This feature allows the MTS4EA to be run in one of two ways:
B Command line mode

®  Batch mode

In command line mode, the MTS4EA opens with the Windows display as usual,
but using the files and flags specified in the command line.

In batch mode, there is no Windows display (the window is actually minimized
and not activated) and the input file, flags and output files are specified in the
command line.

The exception to this in batch mode is when no input file is specified. In this case,
the MTS4EA opens in Windows mode, allows you to specify a bitstream file
name, and then closes Windows mode and goes back to batch mode.

The MTS4EA exits automatically from batch mode when the last selected frame
has been decoded.

NOTE. Remember the —b option to run MTS4EA in batch mode (rather than
command-line mode).
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Running the MTS4EA in Command Line/Batch Mode

To use command line or batch mode:
®  Use Windows Start/Run and type in the line

B Open a command prompt window (typically from Windows
Start/Programs/Accessories) and enter the line

The format of the line to be entered is:
MTS4EA [options...] <filename> where:
m  [options...] iszero or more of the options listed in 0

B <filename> is the input video file to be decoded

NOTE. If you are using the demo version of MTS4EA, then you should use
mtsdea_demo instead of mtsdea in the command line.
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Specification of Filename  The input video filename must be the full filename (including any file extension
(input video file)  after the . [period]).

Using demonstration sequences in batch mode. To use the batch mode with the
example files provided in the File menu (File > Examples...) you must use the —d
option with the file name specified in the following table.

Demo sequence Standard File name
H.264/AVC byte streams

Neon Night H.264/AVC Baseline Profile/Level 2 ave_1
Canary Wharf H.264/AVC Extended Profile/Level 3 avc_2
Bus Junction H.264/AVC Baseline Profile/Level 3 ave_3
Grenadier Guards H.264/AVC Main Profile/Level 3 avc_4
Stripey Shirts H.264/AVC High Profile/10 avc_5
Times Square H.264/AVC High Profile/4:4:4 avc_6
H.264/SVC byte stream

Soccer Scalable Baseline Profile/Level3 svc_1

VC-1 advanced stream

Central Park VC-1 Advanced vel 1

MPEG-4 elementary streams

Woman Drinking MPEG-4 Main Profile mpg4_1

Train in Station MPEG-4 Main Profile mpg4_2

Space MPEG-4 Simple Profile mpg4_3

Man Walking MPEG-4 Advanced Simple Profile mpdasp_1

Synthetic MPEG-4 Advanced Simple Profile mpdasp_2

Window Car MPEG-4 Advanced Simple Profile mpdasp_3

H.263 streams

Rally (250k) H.263 Baseline/MPEG-4 Short Header h263_1

Rally (2M) H.263+ with Annex T h263_2

Person Track H.263+ with Annexes D, F, I, J, S, T h263_3

MP4 files

Packet Woman MP4 file containing MPEG-4 Simple mp4fil_1
Profile/ Level 1

Piccadilly Circus MP4 file containing MPEG-4 Simple mp4fil_2
Profile/ Level 2

Beijing Weather Girl MP4 file containing MPEG-4 Simple mp4fil_3
Profile/ Level 5 (with audio)

Las Vegas H.264/AVC Baseline Profile/Level 1.2 mpé4fil_4

Live Band MPEG-4 Simple Profile/Level 1 (video); audio_4
AAC HE (audio)

Stage Interview MPEG-4 Simple Profile/Level 1 (video); audio_5

AAC Main (audio)

MTSA4EA Elementary Stream Analyzer User Manual 5-265



Command Line/Batch Mode

5-266

Demo sequence Standard File name

3GPP file

Mobile Hands 3GPP file containing MPEG-4 Simple 3gpfil_1
Profile/ Level 1

MPEG-2 program streams

Bus Junction MPEG-2 Main Profile/ Main Level mp2_1

Person Track MPEG-2 Main Profile/ Main Level mp2_2

Grenadier Guards MPEG-2 Main Profile/ Main Level mp2_3

MPEG-2 transport streams

Golden Gate H.264/AVC Main Profile mp2ts_1

Mangroves MPEG-2 MP@ML mp2ts_2

Captain Bob MPEG-2 MP@ML (with MPEG-1 Audio mp2ts_3
Layer II)

Microsoft® ASF files

Beach Girl Simple Profile asf_1

Great Wall Main Profile asf 2

ADTS streams

Dance Track AAC LC audio_6

AN Delay stream

Clapperboard MPEG-2 Main Profile / Main Level (video) avdelay

Dolby AC-3 (audio)

To use these demonstration sequences, the option -d is used. (See page 5-267,

List of options.)

In addition, the following YUYV files are provided for fidelity analysis and visual
differencing with the example streams:

Use with compressed Number of
YUV files demo sequence Frame rate frames
guards_yuv H.264/AVC Grenadier 25 10

Guards

MPEG-2 Grenadier

Guards
man_walking_yuv  MPEG-4 Man Walking 30 All
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Command Line/Batch  Form of options. All options take the following form:
Mode Options

-X <value>

(Where x is the option and <value> is the value entered; for some options there
is no value.)

If there is a value, there is always a <space> between the -x and the value.

All options must be separated by spaces.

NOTE. Where filenames or folders have spaces in the path or name, these must
be put inside double quotes.

There is limited checking on the options/option values.

List of options.

Option Value (if any) Description

-a <alertlevel> Alert level, which must be one of the following text strings:
error, warn, or fatal.

If the warning alert level is on, trace outputs will also
include error and fatal level alerts.

Fatal level alerts are always on.

-b When present, enable batch mode. If not present,
command line mode is used.

-C <codec> Override the automatic codec detection. (See page 5-271,
CODEC Identities.)
-d When this flag is present, it signifies that one of the

demonstration tutorial video sequences as provided with
the MTS4EA is to be used as the input video file.

The particular demonstration sequence to be used is
specified by the filename. (See page 5-265, Using
demonstration sequences in batch mode.). (This filename
is given at the end of the command line, like any other
input filename.)

-€ <number> Audio lead tolerance in milliseconds.
-f <firstframe> Integer value specifying the first frame to be used for the
YUV and Trace outputs.

If this option is not specified then frame number 1 (the first
frame in the video sequence) is used.

-g <number> Audio lag tolerance in milliseconds.
-h Displays help Window (MTS4EA opens after OK is
clicked).
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Value (if any)

Description

<trackID>

Where the input file is a container file such as MP4 or
3GPP or MPEG-2 Program Stream, there can be more
than one video track in the file. If -i is not specified then
the first video track found is used.

If the track ID specified is not present, a file missing error
is given.
(See page 5-270, Specifying Track Identities.)

<trackID>

Same as for —i, but audio related.

[F:]<integer>

Specify a byte offset entry point to the video elementary
stream. If the F: is used then the integer is treated as a
frame offset.

<lastframe>

Integer value specifying the last frame to be used for the
YUV and Trace outputs.

If this option is not specified, the last frame in the video
sequence is used.

<size>

Integer value specifying the maximum video trace file
size, in megabytes.

If -m is not given or the value is set to 0, there is no limit
on the size of the trace file (other than the available disk
space).

<size>

Integer value specifying the maximum audio trace file
size, in MB.

<options>

The Video Trace file options are any combination of the
following letters with no spaces between them:

Option  Video trace output generated
a Macroblock fidelity

b Parse bitstream

d DCT level

f Frame summary

g GOB summary

i Interpret

| Alerts

m Macroblock summary

p Pixel level

S Stream summary

u Buffer

v vop fidelity

<options>

The Audio Trace file options are any combination of the
following letters with no spaces between them:

Option  Audio trace output generated

b Parse bitstream
h Audio histograms
i interpret

5-268
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Option Value (if any) Description

-q <name> Enforces extra restrictions per standard:
Options Restrictions enforced
aribb14 ARIB TR-B14 transform
Transform intermediate value checking

-r <yuvfile> Full name of the YUV reference file used for fidelity
analysis.
(See also the options -s, -u and -v.)

-S <size> Header skip of the YUV reference file used for fidelity
analysis.
(See also the options -, -u and -v.)

-t <tracefile> Full name of the Video Trace output file.
If no video trace output file is specified, the trace options
are ignored.

-u <number> Frame rate of the YUV reference file used for fidelity
analysis.

The number can be an integer, or a fraction expressed as
alb (where a and b are integers) or a decimal number.

(See also the options -, -s and -v.)

-V <string> Metric used for fidelity analysis: the string value must be
one of the following:

psnr - PSNR with 255 signal range

psnritu - PSNR with ITU-R BT.601 signal range
rmse - Root Mean Square Error

mse - Mean Square Error

mad - Mean Absolute Differences

sad - Mean Absolute Differences

(See also the options -, -s and -u.)

-W <error_file> Output trace file with warnings/errors/fatal alerts only - no
other trace information. <error_file> is the name of the file
that holds the warnings/errors/fatal alerts.

If there are no warnings/errors/fatal alerts, the <error_file>
is zero length
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Specifying Track Identities

5-270

Option Value (if any) Description

-X <options> The format of image samples in uncompressed video files
for input or output.

This option is used when working with H.264/AVC High
Profile to denote:

The correct format for the uncompressed input when
doing PSNR analysis

The format for uncompressed output

The format option is one of the following codes:
1 - one byte per sample

2le - two bytes per sample, little-endian

2be - two bytes per sample, big-endian

-y <yuvfile> Full name of the YUV output file (See page 5-272.)

-Z <tracefile> Full name of the audio trace output file.
If no audio trace output file is specified, the trace options
are ignored.

-B <layerID> This selection applies to H.264/SVC streams only.

Layer ID to be analyzed. This must correspond to one
of the Layer IDs as specified in the scalable_info SEI
message (Integer value).

The format for specifying the track <trackID> to decode for the command line
options —i and —j is as follows: A series of track numbers separated by a period (.)
that give the path to the elementary stream from the top container. The numbers
can be base 10 or in a hexadecimal format. Optionally a codec may be specified
after an equals sign (=) at the end of the path. If the codec is specified, then
MTS4EA will force that decoder to be attached to the stream. To specify just

the codec to attach use the —c option.

Example 1: mts4ea -i 0x1000.0xe0=AvC jaws4.ts

This looks on track 0x1000 (4096) and then on sub track 0xe0 (224) and tries to
attach the H.264/AVC decoder. This is a typical format for transport streams with
the PID first, followed by the PES stream_id.

Example 2: mts4ea -c VCI1A TostInSpace.vcl

This forces the VC-1 Advanced Profile decoder to be used for the input stream.
This can be useful in rare cases when the stream type is not recognised or is
mis-recognised by MTS4EA.
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CODEC Identities  The allowed values for the codec are given in the following table. If the value
contains a space then it must be given within double quotes:

Value Type Description

H.263 video H.263

AVC video H.264/AVC

SvVC video H.264/SVC

MPEG-2 video MPEG-2 video

MPEG-4 video MPEG-4 part 2 video

VC1A video VC-1 Advanced Profile

VC1SM video VC-1 Simple/Main Profile

ASF container Microsoft Advanced
Systems Format

MP4 container ISO

3GPP container 3GPP

ADTS container ISO

MPEG-2 TS container ISO

MPEG-2 PS container ISO

MPEG-2 PES container ISO

AAC audio ISO

MPEG-2 audio audio ISO

MPEG-1 audio audio ISO

AC-3 audio Dolby Digital AC-3
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Example Command Lines  Three examples of valid command lines follow:

First frame: unspecified
so frame 1 assumed,

last frame: 13 Warning alert level

YUV output file name

/

mtsdea -b -1 13 -a warn -y testl.yuv -t
“D:\test traces\testl.tex” -o bi testl.mdv

v e

Trace file output (in quotes Trace options: parse Input file name
because of <space> in path) Bitstream and Inter pret
Skip the first 100 frames of the video Input file name

mts4ea-k F:100-a fatal gigli.264

1

Suppress all alerts below fatal level, that is
information, warnings, and errors

An uncompressed file for
reference in fidelity analysis The trace file name

|

mts4ea -r uncompressed.yuv -v mse -t fidelity.vpt -o v plan9.m2v

|

The metric for fidelity analysis Trace file options -
just the frame fidelity

Input file name

NOTE. The uncompressed video output file in this section is the uncompressed

Fo"_nat of .Uncompressed video output resulting from decoding the compressed video, this is a different

Video File Output from file than the uncompressed video reference file that is used when doing fidelity
Batch Mode  analysis.

The YUV data is either:
m  § bits per sample, 4:2:0

B More than 8 bits per sample, and/or 4:2:2 or 4:4:4 (as used by H.264/AVC
High Profile/FRExt, High/10, High/4:2:2, High/4:4:4)
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YUV format 8 bits per sample 4:2:0. The YUYV file output is raw YUV with no
headers of any kind. This is the same format as used by the Microsoft MPEG-4
Part 2 reference encoder Reference [6] (see Compression Standards and File
Types section) (See page 4-1.) and as used commonly by other programs:

B No headers of any kind (no file or frame headers)
m  One byte per sample
B Row raster order (top picture row first)

B Planar YUV 4:2:0 sub-sampled (4 bytes of Y data for each byte of U data and
each byte of Y data)

® Y plane values are 0-255 unsigned

B U and V plane values are unsigned with a DC offset of 128

Other uncompressed formats. The general uncompressed video file format is as
follows:

B No headers of any kind (no file or frame headers)
®  Concatenated planar image data

m  Row raster order (top picture row first)

m  Unsigned samples

For 8-bit sample depth:

E  One byte per sample

For 9-16 bit sample depth:

B Two bytes per sample

B Both little- and big-endian byte orders supported
For YUV format:

®  Concatenated Y, U and V planes

® U and V planes sub-sampled as required

B Y plane samples are unsigned

m U and V plane samples are unsigned with a DC offset of 2 -1, where # is the
chroma sample bit depth

For RGB format:
B Concatenated R, G and B planes
®  For grayscale format:

®  Luma plane only
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Bitstream Syntax Debugging

This section gives some tips and suggestions on debugging the syntax of video

bitstreams syntax.

In order to understand these, you will need to have the relevant video standard(s)

to hand.

NOTE. This manual section applies to streams that only contain video, such as
MPEG-4 Elementary Streams - it does not apply to debugging container files such
as MP4/3GPP. which can also contain audio and other data.

General Codes Used in Trace Files and Alerts

Trace data and Alerts will often have two sets of information fields, such as

shown below:

{0x00000000, 7)
{0x00000004, 7)
{0x00000007, 7)
{0x00000009, 6)
{0x00000009, 59
{0x00000009, 1)
{0x00000004, 6
{0x00000004,2)

cuxooouuuusyvom
Three-letter code

Standard to which the data applies (called

[3C 1]
[3C 1]
[VOL]
[VO ]
[VO ]
[Vo 1]
[VOL]
[VOL]

{MP4} MPEG—4. Start. Code = 03
{MP4} start code prefix
{MP4} wideo_object layer sts
{MP4} is_wisual object ident
{MP4} wisual object_ werid =
{MP4} wisual object priorits
{MP4} aspect ratio = 1

{MP4} wol control parameter:

{HPQ{\ifroma_format 4:2:0

Standards specifiers below)

Explanation of Three-Letter =~ Three-letter codes are used within the outputs generated by Trace/Interpret, Alerts
Codes  and (sometimes) Trace/Parse Bitstream.

The codes are used to indicate the part of the picture hierarchy that applies to

the text data given.
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Three-letter codes for  Three-letter code Syntactic structure in H.264/AVC
H.264/AVC BSN byte_stream_nal_unit
NALU
NAL nal_unit
STB rbsp_slice_trailing_bits
RTB rbsp_trailing_bits
RBSPs
AUD access_unit_delimiter_rbsp
ESQ end_of_seq_rbsp
EST end_of_stream_rbsp
FLD filler_data_rbsp
PPS pic_parameter_set_rbsp
SEI sei_rbsp
SPS seq_parameter_set_rbsp
SLA slice_data_partition_a_layer_rbsp
SLB slice_data_partition_b_layer_rbsp
SLC slice_data_partition_c_layer_rbsp
SLW slice_layer_without_partitioning_rbsp
Slice header
DRP dec_ref_pic_marking
PWT pred_weight_table
RPL ref_pic_list_reordering
SLH slice_header
Slice data
MBL macroblock_layer
MBP mb_pred
RES residual
CAB residual_block_cabac
CAV residual_block_cavic
SLD slice_data
SMP sub_mb_pred
SEI
BUP buffering_period
DRR dec_ref_pic_marking_repetition
FLP filler_payload
FFF full_frame_freeze
FFR full_frame_freeze_release
FRS full_frame_snapshot
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Syntactic structure in H.264/AVC

MCS motion_constrained_slice_group_set
PSR pan_scan_rect

PIT pic_timing

PRE progressive_refinement_segment_end
PRS progressive_refinement_segment_start
REP recovery_point

RSM reserved_sei_message

SCI scene_info

SEM sei_message

SEP sei_payload

SPP spare_pic

SSC sub_seq_characteristics

SSI sub_seq_info

SSL sub_seq_layer_characteristics

UDR user_data_registered_itu_t_t2

ubu user_data_unregistered

VUl

HRD hrd_parameters

VUI vui_parameters

If appropriate, these are paired together in the form: [TTT:LLL] where the
following are used to generate the data given in the Trace file:

B TTT indicates the top called syntactic structure

B MMM indicates the middle called syntactic structure

m  LLL indicates the lowest called syntactic structure
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Three-letter codes for
MPEG-4 and H.263

Three-letter codes for
MPEG-2

64

Three-letter Standard

code Name in H.263 Name in MPEG-4 section

[SC] Picture Start Code Start Code 6.2, table
PSC 6.3

[VOS] VisualObjectSequence 6.2.2

[VO] VisualObject 6.2.2

[VOL] VideoObjectLayer 6.2.3

[PL] Picture Layer -

[GOV] Group_of_VideoObjectPlane 6.2.4

[VOP] VideoObjectPlane 6.2.5

[VPS] Picture Layer video_plane_with_short_header  6.2.5.2

[GOB] GOB (Group of gob_layer 6.2.5.2
Blocks) layer

[MB] MB (MacroBlock) macroblock 6.2.6.2
layer

[MOV] MVD, MVD ,,4 motion_vector 6.2.6.2

[BLK] Block layer block 6.2.7

[inf] Information about the internal state of the decoder or variables that may

be described in the relevant

Three-letter code

Syntactic structure in H.264/AVC

Top level

EUD extension_and_user_data
GPH group_of_pictures_header
PCD picture_data

PCH picture_header

PCX picture_coding_extension
SQH sequence_header

SQX sequence_extension

VsQ video_sequence
Components

APS additional_pan_scan_parameters
ARW active_region_window
BLK block

CBP coded_block_pattern

CDD content_description_data
CPL coded_picture_length
CTC capture_timecode
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Three-letter code Syntactic structure in H.264/AVC
EXD extension_data

FCT frame_or_field_capture_timestamp
MBK macroblock

MBM macroblock_modes

MVS motion_vectors

NSC next_start_code

PAD padding_bytes

SLI slice

usD user_data

VEC motion_vector

Extensions

CRX copyright_extension

CPX camera_parameters_extension
ITU itu_t_extension

PDX picture_display_extension

PSS picture_spatial_scalable_extension
PTS picture_temporal_scalable_extension
QMX quant_matrix_extension

SDX sequence_display_extension

SSX sequence_scalable_extension

If appropriate, these are paired together in the form: [TTT:LLL] where the
following are used to generate the data given in the Trace file:

m  TTT indicates the top called syntactic structure and
B MMM indicates the middle called syntactic structure(s) and

®  LLL indicates the lowest called syntactic structure
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Explanation of Bit/Bit Start

66

In each of the compression standards there are many bitstream fields which give
values which are least significant bit first (Isbf) and many others which are most
significant bit first (msbf). There are also many others that are simply bit-patterns:
they do not have a direct numeric value.

MTSA4EA has adopted the convention of naming the left-most bit as bit 7; as
this is correct for presentation of numbers in bytes where the left-most bit is the
most significant bit of the byte.

For msbf bitstream fields, numbering bit 7 as the first bit in each byte is correct.

For Isbf bitstream fields, the bit order has to be reversed when calculating the
value given (and of course, all other decoders have to do this, not just MTS4EA).

To explain this further, consider a hypothetical bitstream:

First bit in bitstream = MTS4EA bit 0 at position 0
MTS4EA bit 7 (in byte 0)
3 K/
Bitstream 01011010 | 00111100 | 0100 1000
Byte 0 1 2
Hex value 5A 3C 48

Using the preceding example bitstream, the following statements are illustrated
in the following table:

B The position is 1 (byte 1)
m  The bit/bit start is 4 (in byte 1)
®  The length is 7 bits

Bit start; position 4 / Length: 7 bits
Bitstream | 01011010 | 00%11100 | 01901000
Byte 0 1 2
Hex value 5A 3C 48

This field (1110001) has a hexadecimal value of 0x71 if most significant bit first
(1110001) or 0x47 if least significant bit first (1000111).
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Bitstream Syntax Debugging Using the MTS4EA

Using the various tools in the MTS4EA, bitstream syntax debugging can be quick
and straightforward.

How the MTS4EA does  The MTS4EA checks for hundreds of potential errors to ensure that the bitstream
Syntax Checking under test complies with the relevant standard. The MTS4EA checks for errors
at multiple levels:

B At the first level, it will check for the presence of a particular allowable
bitstream field (for example, if the picture size should be specified, that data
consistent with this is present within the bitstream).

® At the second level, it will check within the bitstream field that the value
given is permitted, that is, the bitstream field is self-consistent. (For example,
that the values given for picture size are within the permitted range of values).

B At the third level, it will check that the values across multiple bitstream fields
are consistent (for example, that there are the correct number of MacroBlocks
for the picture size).

Principal Tools within ~ There are three main tools for syntax checking:
the MTS4EA for Syntax

) B The Alerts provided when displaying the video sequence using the MTS4EA
Debugging

(see description of alert levels in the How to Use the MTS4EA section).
B The Trace/Parse Bitstream function (See page 5-1, How to Use the MTS4EA.)
®  The Trace/Interpret function (See page 5-1, How to Use the MTS4EA.)

Essentially, of the three principal tools provided within the MTS4EA (Alerts,
Trace/Parse Bitstream and Trace/Interpret):

®  Alerts give a summary of all levels of debug (first, second and third, as
mentioned in How the MTS4EA does Syntax Checking)

B Trace/Parse Bitstream concentrates on the first and second levels
B Trace/Interpret concentrates on the second and third levels

All three tools are provided so that:

B A quick overview is available (using the Alerts)

= Sometimes it is useful to be able to continue debugging at a lower level, even
if some higher-level errors are found (which is the reason for Trace/Parse
Bitstream and Trace/Interpret)

NOTE. You can open multiple windows in the MTS4EA, so that one window has
the video, with windows for the Trace/Parse Bitstream output and a third window
for Trace/Interpret output, all on the same video sequence.
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Procedure for Bitstream Syntax Debugging

The following is a suggested procedure for getting started with debugging the
video bitstreams you have generated.

After a period of time, you will generate your own methodologies, but this is
a good starting point.

General Tips  Start debugging with short video sequences. 1t is easier to debug a shorter video
sequence than a longer one, so start debugging with shorter versions of your
compressed video sequences.

If you have to Trace out all the data of a whole video sequence into a Trace file,
this file will not be too (unmanageably) large.

Use the HexView. 1t is often useful to also view the video bitstream file in
the HexView provided within the MTS4EA, looking at the same point as the
displayed video or a printed trace.

(See page 5-1, How to Use the MTS4EA.)

Overview In general, it is better to proceed as follows:
1. Alerts
2. Analysis/Trace/Parse Bitstream (with or without the HexView)
3. Analysis/Trace/Interpret

For some debugging, it is more useful to use Trace/Interpret first, followed by
Parse Bitstream, if required, depending on the nature of the errors.

For each of these steps, use the appropriate procedure:
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Bitstream Syntax Debugging

Open the video sequence under test (using File/Open stream)
The Alerts level is set to All when any video stream is opened.

If the syntax of the header of the bitstream is (reasonably) correct, then there
will not be any Error or Warning messages; in which case, proceed to step 5.

If there are Error or Warning messages at this point, read the message
carefully, noting the position (byte address) and bit position given. (See How
to Use the MTS4EA for information on how to interpret the data provided in
these pop-up windows. (See page 5-1.)) At this point, it is likely you will
need to understand the bits in the bitstream go to Trace/Parse Bitstream
Debugging. (See page 6-9.)

If there are no Errors or Warnings on File/Open, play the video sequence
and see if any Errors or Warnings occur. If they do not, go to Trace/Parse
Bitstream Debugging. (See page 6-9.)

If there are Errors and/or Warnings, stop playing the video, turn on the
Summary Tooltip, (see How to Use the MTS4EA section) and play the video
again until it stops at the first Error/Warning. (See page 5-1.)

Note the Frame number at which the Error/Warning occurs, and the other data
(or open multiple copies of MTS4EA). then go to Trace/Parse Bitstream
Debugging. (See page 6-9.)

Trace/Parse Bitstream  Procedure.

Debugging

1.

If you know the frame number at which an Error or Warning occurs, set the
Frame Range to one frame before and one frame after the location of the Error
or Warning. (See page 6-9, Trace/Parse Bitstream Debugging.)

Set the Trace filename and the maximum Trace File size. (See page 5-1,
How to Use the MTS4EA.)

Set Parse Bitstream on and all other Trace functions off.

Turn Summary Tooltip on (icon) and play the video from the start; you can
stop the video as soon as it has passed the frame numbers to be captured.

Use View trace to see the Trace file output.

You should see a Trace out file similar to that shown in the see How to Use
the MTS4EA section. (See page 5-1.)

Search for Errors and Warnings (using the Find next button in the View trace
window).

If there are no Errors or Warnings, it is a higher-level error. (See page 6-12,
Trace/Interpret Debugging.)
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9.

If there are Errors/Warnings, examine the bitstream data and the mnemonic
given on the right side of the trace file and relate this to the video standard
you are using to see if you can discover the problem.

NOTE. It is very important to understand that the error may well have occurred at
some prior point in the bitstream. It could be that the error/warning reported is
the ripple effect result of some earlier incorrect value. This is usually the case
with an Out of Sync error.

10.

11.

For example:

In MPEG-4, if using video_plane with_short header() (MPEG-4 standard
section 6.2.5.2), and pei = 1, then following this should be eight bits of a psupp
field (these can be repeated), followed by the gob layer(), gob resync_marker
(17 bits, 0000 0000 0000 0000 1)

However, if pei = 0, then the gob_resync_marker should follow directly.

Therefore if pei was set to 0 by accident, but there was a psupp field inserted
set to all zeroes, the bit pattern following pei would be: 0000 0000 0000 0000
0000 0000 1. This would appear to be an error in the gob resync marker (that
is because the 17th bit after pei=0 would not be set to 1).

Check that there are no elements of a standard being used that should not

be there. For example, if you are compressing data to H.263 baseline or
MPEG-4 short_header, search for: {263+} and {263 Ann} to find any H.263+
annexes used.

Check the three-letter codes in the square brackets used by MTS4EA and
reported in the trace output, such as [SC ], as given in Three-letter codes
for H.264/4VC, and that the three-letter code corresponds with the relevant
standard section. (See page 6-2.)
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Parse Bitstream example outputs. See also Parse Bitstream in the How to Use the
MTS4EA section for more information.

(See page 5-1.)

race: mp4fil_1_video.vpt

Bl B I Line numbers Find: Prev | Mest| W Emor ¥ ‘Waming ™ Frame [~ Text
Bit pattern in bitstream, first bit [Parse Inteipiet | Aleit | Fiame| 608 | MB| oeT | il | Butfed] Fideiy | 18 Fidelty|[Summary. Histosrars || Fiter | Evport..
= tandard: —4 imple Profile/Leve ~
left-most —— dard:  MPEG-4, Simple Profile/Level 1
by ize: 352=288 =
Filesize" 674 LBytes
(0=00000000.7) 0000 0000 0000 0000 0000 0001 1011 0000 : VISUAL OBJECT SEQUENCE_START_CODE
(0=00000004.7) 0000 0001 ———— ———— ———— ———— ——— . PROFILE_AND LEVEL INDICATION
- ” {0=00000005.7) 0000 0000 0000 0000 0000 0001 1011 0101 : VISUAL OBJECT START_CODE
Starting bit position of the T 2 L B O iR . IS _VISUAL OBJECT IDENTIFIER
"y : 0=00000009.6) 0001 ——— ———— ——— . VISUAL_OBJECT TYPE
mnemonic bitstream field, where s ,2; e SRR T S GRS S TG S I TR " YIDEO GIGNAL TVPE
ot bt CORDDD00NTE T Dl s e e v . STUFFING_BITS
7 = first bit in the byte (left-most) (0=0000000&.7) 0000 0000 0000 0000 0000 0001 0000 0001 : VIDEO OBJECT START_CODE
- . {0=0000000E,7) 0000 0000 0000 0000 0000 0001 0010 0000 ; VIDEO_OBJECT_LAYER START_CODE
and 0 = last bit (right-most) (0=00000012.7) Domm ———m e e e e T . RANDOH_ACCESSIELE_VOL
(0=00000012.6) 0000 0001 —— ———— ——— — . VIDEQ_OBJECT_TYPE_INDICATION
CORDI00DD S BY DE e e st it i . IS_OBJECT_LAYER_IDENTIFIER
00000001325 0001 ——— e e e e AGPRRT RATTOLTNFO
. - C0x0N000013 15 D EiE T A e SRR B i . VOL_CONTROL_PARAMETERS
Mnemonic in compression T T T g T L I s e i . VIDEO_OBJECT LAYER SHAPE
B o A » HMARKER BIT
standard for the bitstream field (0=00000014.5) 0000 0000 0001 1001 ———— ———— ——— ——— ". VOP_TINE_INCREMENT RESOLUTION
T e o iy ot oo o S e . MARKER_BIT
EDENDDNDDAG, Ay Do b Lo Lol f el . FIXED_VOP_RATE
(0=00000016,3) 1—— ——— —— ———— . MARKER_BIT
(0=00000016.2) 0000 1011 0000 Do—— ———— ——mm ———— ——— . VIDEO_OBJECT_LAYER_WIDTH
(0x00000018.5) {i— ——— ——— ——— . MARKER_BIT
. {0=00000018.4) 0000 1001 0000 O-—— ———— ———— ———— ———— . VIDEQ_OBJECT_LAYER_HEIGHT
Byte position in bitstream (0200000014, 7) 1-mm ———m —mmm —mmm —m e e : MARKER_EIT
. C0=000D001E 6y D@ h gl e G e I Bl L S e . INTERLACED
(hexadecimal) P 0200000014, 5) 1-—m ——mm o o e . OBMC_DISAELE
(0x00000014.4) D—— ——— —— —— ———— . ____ : SPRITE ENABLE
CORDODD0DTE, 3) e e . NOT_8_BIT
(0=00000014.2) Om—m ——m—m ———e o . QUANT_TYPE
CORNODO00AE 19 deiedbli il i i i ti e i il . COMPLEXITY_ESTIMATION_DISABLE
C0RDO0000TED) Toesm v e e, oy . RESYNC_MARKER_DISABLE
(0200000018, 7) O——m ———— ———— ——m e e . DATA_PARTITIONED
CDEIDDNDDTE 6) N oA te e e R Ly e L . SCALABILITY
(0=0000001B.5) 0111 11— ——— o . STUFFING_BITS
v

Figure 6-1: MPEG-4 example, at start of bitstream

alt L5
B || I Linenumbers | Find: Prev I Emor [ Wamning I~ Text:
Separation marker inserted reree IPEPEEH PP P ] P P e | o] IR oy TR
(0=000012F2, ) i SIGH
by MTS4EA ™~

QOD012F3, : NOT_CODED
: STUFFING_BITS

(0x000012F4.7) 0000 000DO 0OOOO 0OOOO O0OOO 0OOO1 » VOP_START_CODE
(0x000012E08,7) 0l— =——m ———— =———V o= = : VOF_CODING_TYPE
(0=000012F8, : MODULO_TIME_ EASE
(00 T L ——— ———— ——=— : MARKER_BIT
\VOP xU00012F8,3) 0001 1-——— — : VOF_TIME INCREMENT
OP start code (0x000012F9,6) 1-—— ——— — : MARKER_BIT

{0=000012E9.5) 1— —— + JOE_CODI

Figure 6-2: MPEG-4 example, at start of VOP
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Trace/Interpret Debugging

Overview. This is the highest level of debugging; MTS4EA interprets the
bitstream and tries to tie it up with allowable values in the standards.

There are many occasions on which Trace/Parse Bitstream will not give an
error/warning but Trace Interpret will. For example:

B  Parse Bitstream will find a bitstream field and check that it is in the permissible
range of values

m  But Interpret will ensure that the value given is consistent with the rest of the
data in the bitstream

There are times when it is useful to use both.

Procedure. The procedure for Trace/Interpret debugging is very similar to that
for Trace/Parse Bitstream:

1. If you know the frame number at which an Error or Warning occurs, then set
the Frame Range to one frame before and one frame after the location of the
Error or Warning. (See page 6-9, Trace/Parse Bitstream Debugging.)

2. Set the Trace File name and the maximum Trace File size. (See page 5-1,
How to Use the MTS4EA.)

3. Set Interpret on and all other Trace functions off.

4. Turn the Summary Tooltip on and play the video from the start; you can stop
the video as soon as it has passed the frame numbers to be captured.

5. Use View trace to see the Trace file output.

6. You should see a Trace out file similar to that shown in the see How to Use
the MTS4EA section.

7. Search for Errors and Warnings (using the Find next button in the View trace
window).
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8. If there are Errors/Warnings/Out of Syncs, then examine the bitstream data
and the mnemonic given on the right side of the trace file and relate this to the
video standard you are using to see if you can discover the problem.

NOTE. It is very important to understand that the error may have occurred at
some prior point in the bitstream. It could be that the error/warning reported is
the ripple effect result of some earlier incorrect value. This is usually be the
case with an Out of Sync error.

For example:

In MPEG-4, if using video_plane with_short_header() (MPEG-4 standard
section 6.2.5.2), and pei = 1 then following this should be 8 bits of a psupp
field (these can be repeated), followed by the gob layer(), gob_resync marker
(17 bits, 0000 0000 0000 0000 1).

However, if pei = 0 then the gob_resync_marker should follow directly.

Therefore if pei was set to 0 by accident, but there was a psupp field inserted
set to all zeroes, the bit pattern following pei would be: 0000 0000 0000 0000
0000 0000 1. This would appear to be an error in the gob _resync marker (that
is because the 17th bit after pei=0 would not be set to 1)

9. Check that there are no elements of a standard being used that should not
be there. For example, if you are compressing data to H.263 baseline or
MPEG-4 short_header, search for: {263+} and {263 Ann} to find any H.263+
annexes used.

10. Check the three-letter codes in the square brackets used by the MTS4EA
and reported in the trace output, such as [SC], as given in Three-letter codes
for H.264/4VC, and that the three-letter code corresponds with the relevant
standard section. (See page 6-2.)
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Interpret example outputs. See also Interpret in the How to Use the MTS4EA
section for more information. (See page 5-1.)

{MP4) MPEG-4 Start Code = Ox MPEG-4 standard names

(0x00000000, 7)
(0x00000004, 7)
(0x00000007, 7)
(0x00000009, 6)
(000000009, 5)
(0x00000009, 1)
(0x0000000A4, 6)
(0x0000000A, 2)
(0x00000004, 1)
(0x00000008B, 7)

c]

C ] {MP4} start code prefix

OL] {MP4} video_object_layerd@ame—ad for these par[s of the

0 ] {MP4} is_visual object_identifiey .

0 ] {MP4} visual_object_verid = 0x0 bItStI'eam

VO ] {MP4} visual_object_priority = 0

VOL] {MP4} aspect ratio = 1

VOL] {MP4} vol control parameters are on

VOL] {MP4} chroma_ format 4:2:0

VOL] {MP4} low delay = 1 (l=no B-VOPs)

VOL] {MP4} nocols = 352, norows = 288

sprite_enable = 0
—~8.bit = 0

VOL] {MP4} quant_type =

VOL] {MP4} load_intra quant

VOL] {MP4} intra_quant_mat

VOL] {MP4} intra_quant_mat

VOL] {MP4} intra_quant_mat

(0x000p0011, 2)
(0x000p0011, 0)

<
o
£
=
Ll
=
=/

.

t =1 See Explanation of three-
letter codes

Bitstream position in
bytes from the start of
the bitstream file
(hexadecimal value).

wonon
oo

Figure 6-3: MPEG-4 Example, at start of bitstream

Bit position where the value starts
(7=left-most; 0=right-most). See
Explanation of Bit/bit start

(0x000p00S1,4) [VOL] {MP4} nonintra cuant _mat = 16
(Ox000p0o0S2,3) [VOL] {MP4} resync _marker disable = 0
(0x000p009S2,2) [VOL] {MP4} data partitioned = 0

(0x00000093,7) [SC ] {MP4} wvop_ start code found (should be 0OxE&) = Oxbé
(0x00000097,7) [VOP] {MP4} wvop_ coding type = 0

(0x00000097,5) [VOP] {MP4} modulo_time_base

{0x00000097,3) [VOP] {MP4} vop_time_increment = 2

{0x00000098,4) [VOL] {(MP4} intra de_vle_thr = 15

{0x00000099,3) [GOB] Start of GOB no. 0; no. MBs = 22

Figure 6-4: MPEG-4 example, at start of VOP
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Standard: H 264-AVC, Externded profileslevel 2.1
Fram= mize: 352188
Filesize: 244349 kBytes

-------------------------------- Framgs] Ssssssscnisrsssasissnnraassnsses
{Dx00000000.7) [ESH zero_byte = 0x00

{Ox00000001,7) [ESH slart,_:l:d.a__nmfi:::_,mq_ib‘ytc: = Ox000001

(000000004, 7) [WAL forbidden_zerc_bit = U

{0x 00000004 ,5) [HAL nal_ref_idec = 3 : Reference slice or SPFS or PPS
(000000004 .4) [HAL nal_unit_type = 7 | Sequence Paramaster Set (SPS)
{0x00000005,7) [SPS profile_ide = 88 : Extended prefils

{Dxe0000000E, 7) [SFS constraint_setl_Elag = 0 ; HMay or may not cbey 4.2 .1 constra:
{0x00000006.6) [SPS constraint_setl flag = 0 | Hay or may not cbey A 2.2 constrai
{Dx 00000006, 5) [SFS constraint_set? Elag = 0 : May or may oot obey 4.2 .3 constra:
{00000006.4) [SPS reserved_zerc Sbats = Q0000°

{0x00000007,7) [SFS level_idc = 21 Leavel 2.1

{(x00000008.7) [SPS soq_parsmeter_sst_id = 0 (bitstress valuss: lengthel bats. =«
{0x 00000008, 6) [SFS logZ _max_frame nun_minusd = 4§ HaxFrameMun = 256 (bitstrean
(D=00000008.1) [SPS pic_order_cnt_type = 0 )
{0x00000006.0) [SPS leg2 max_pie_ordsr_cnt_lsh minusd = 4 - HasxPieOrderCntlasb = |
{ O 0ODO0D0%, 3) [SPFS nus_ref_frames = 1 (bitstream valwss: length=3 bits, pus_ref
{0x0000000%.0) [SES gaps_in_Erame_nus_valus allowed_flag = 0

{ D 0000000A, 7} [SFS pic_width_in_mbs_minusl = 21 FicWidthInibs = 22; PicWidthlr
{(0000000B. &) [SPS pic_height_in_map_units_minwsl = 8 | PaicHeightIoMaplnits = %
{0x0000000C, 7) [SPS frame _mbs_only_flag = 0 : Pictures may be coded frames or coc
{Q0000000C.6) [SPS ub_adaptive frame_field flag = 0 | Ho svitching betvesn frame
{Ox0000000C,5) [SFS dirmct Buf_itnferesncs flag = 0

{Oe0000000C. 4) [SES frame_cropping_flag = 0 Frame cropping of fset paransters s
{0ux0000000C, 3) [SPS] vui_parsamsters pressnt_flag = 0 : Annex E YUI paraasters ars
{ Dx000000DC, 2} [SPS rhsp trailing bikts = "100'

{0x0Q00000D.7) [BSH zero byee = Ux00

Figure 6-5: H.264/AVC example, at start of byte stream

(0x00000000,7) [PL ] {263} PICTURE_START CODE

(0x00000002,1) [VP3] temporal reference (MP4) / TREF (263) = 0; Cumul. skip = 255
{0x00000003,1) [VPS] 1-0O-ssi-dci-fpfr-sf (MP4) / PTYPE
({0x00000004,1) [PL ] {2634} UFEP is 1 H.263 standard names for

{0x00000005,6) [PL ] {263+} OPPTYPE is Oxlae38
{0x00000007,4) [PL ] {Z263+} MPPTY‘_IS'U'X'I— these parts of the bltstream
[PL ] {2634} Intra picture
[PL ] {263+ rounding_type is o
[inf] picture size is CIF (3)
[PL ] {263 annex D} umv _mode is on
[PL ] {263 annex F} ap mwode is on
[PL ] {263 annex I} aic _mode is on
[PL ] {263 annex J} df mode is on
[PL ] {263 annex 5} aiv _mode is on
J
]
J

[PL {263 annex T} use Annex T is on
(0x00000008,3) [PL ] {263+ CPM = 0
(0x00000008,1) [PL ] {263+ PQUANT = Oxd
(0x00000009,4) [VPS] pei = 0
({0x00000009, 4) [GOB] Start of GOB no. 0; no. MBs = 22
{0x00000009,3) [ME ] MB =0; GOB= O

(0x00000008,3) JME ] mchpe i = 3
[MB ] MBTYPE = 3
[MB ] chpc (MP4) / CBPC (263) 0x3

63 annex L} aic type =0
; bpy (MP4) / CBPY (263) = Oxe
See Explanation of b=0; GoB=0
Fing intra tcoeffs
three-letter codes LC table: Last=1; Run=0; Level=—1; table index=58
B

Figure 6-6: H.263 example at start of bitstream
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Appendix A: Decoder Plugins for MTS4EA

This section covers use of MTS4EA Decoder Plugins.

Purpose of MTS4EA Decoder Plugins

The MTS4EA Decoder Plugins allow the advanced user to substitute various
elements of MTS4EA decoder with custom/alternate elements.

There are several reasons why you may want to do this:

m  There are various divergences between the outputs of different decoders due
to rounding errors or different floating-point arithmetic used, because the
video standards do not completely define these. The differences given mean
that the output given by the MTS4EA - particularly using the YUV output in
batch mode (see Command Line/Batch Mode in the How to Use the MTS4EA
section for more information) - cannot be exactly compared with the output
from another decoder. By being able to substitute a user’s own part of the
codec for that section of the decoder, the YUV outputs generated should
exactly match those of the user. (See page A-4, 7dct Plugin.)

B Sometimes the video standard has errors and differs from common
implementations. Many implementations differ from the standard in this way.
(See page A-4, gs Plugin.)

m  Sometimes it is useful to be able to use the MTS4EA function within your
own decoder, to guarantee that numerically identical results are output by
the MTS4EA decoder and your own.

NOTE. The DLLs provided by Tektronix are provided and licensed solely for the
purposes of test and may NOT be redistributed under ANY circumstances.

Support of Decoder Plugins

Use of the Decoder Plugins assumes a considerable and detailed understanding of
the video standard(s) concerned, and a thorough understanding of how to write
Windows DLLs, and are provided for use by advanced developers only.

NOTE. Other than the documentation provided here and in the files provided on
the CD in the folder of the Decoder Plugins, no technical support will be provided
to a developer in developing their own Decoder Plugin.
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Decoder Plugin File Layout on the CD

bin Folder

docs Folder

A-2

All the Decoder Plugins are on the CD in the folder: \Decoder plugins.
Below this are three folders:

\bin: contains the DLLs
\docs: contains the documentation

\incTude: contains the .h files to include in your programs

Below this folder are the DLLs provided by the MTS4EA. The DLLs are
organized in their own folders.

Where a DLL is not dependent upon a particular video standard, this folder resides
directly below the bin folder. Where there are standards-dependencies, then the
DLL folders reside below the folder of the standard concerned.

Examples are:

Folder Files Description

\Decoder tekIdct.d11 IDCT DLL file } export LIB

plugins\bin\idct\ tekIdct.exp files to link to } the IDCT DLL
tekIdct.1ib

\Decoder tekGme.d11 GMC (Global Motion

plugins\bin\mpeg4\gmc tekGmc.exp Compensation) DLL file
tekGme.1ib } export LIB files to link to }

the GMC DLL

\Decoder tekQs.d11 Quarter Sample (QS) DLL

plugins\bin\mpeg4\qgs tekQs.exp file } export LIB files to link to
tekQs.Tib } the QS DLL

This folder contains the documentation for each supplied DLL. To view the
documentation, open the file: index.html using a browser.

The API to the DLLs, file lists, structures, data fields and globals are all accessed
by clicking on the related links.
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include Folder This folder contains all the . h files that contain the declarations of the interface
for each plugin.

For each plugin, only one include is required: that is for the related DLL For
example, for the IDCT plugin, only the tekIdct.h file needs to be included in
your own source files.

NOTE. Any other .h files that are listed in the include folder, and which are also
needed by the included . h file, will be included within the . h file.

An example of this is the ‘tekldct.h’, which includes ‘MTS4EA.h’.

Format for Generating Decoder Plugins
The Decoder Plugins were written using Microsoft Visual C 6.0.
The Plugins are all Microsoft Windows DLLs.

The only versions of Windows supported are given in the Software, Hardware,
and User Prerequisites section.

NOTE. No other development tools or variants to these are supported for the
Decoder Plugins.

Use of Decoder Plugins

To use a specific Plugin, copy it from the plugin folder to the System
folder located where the MTS4EA executable is (typically C:\Program
files\Tektronix\MTS4CC\System).

There will already be a DLL of the same name within the MTS4EA executable
folder; the copied Plugin should overwrite this.

As delivered, all the Plugins that are in the MTS4EA executable folder are
MTSA4EA variants of these.
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Decoder Plugins Provided

A4

idct Plugin

gs Plugin

gmc Plugin

This allows you to substitute your own IDCT function instead of using the one
provided with the MTS4EA. By using the same IDCT function in the MTS4EA
and in your own decoder, the YUV outputs from the MTS4EA should be
numerically identical to the YUV outputs provided by your own decoder.

The MPEG-4 standard (Reference [1], see Compression Standards and File
Types section) specifies the recommended method for calculating quarter sample
accuracy predicted blocks (relating to motion vectors). However, the standard is
non optimal in the way that these are calculated (for example introducing more
rounding errors than necessary) and is not as clear as it might be. Consequently,
common implementations of the quarter sample functions implement the
calculations slightly differently (typically in a different order) to that given in
the standard.

The Microsoft reference decoder (Reference [6], see Compression Standards
and File Types section), although it is (theoretically) normative, is one such
implementation that does not actually implement the quarter sample calculations
in accordance with the standard; it takes a better approach.

(See page 4-1, Compression Standards and File Types.)

There has been some debate about this within the MPEG committee, and the
prevailing conclusion is that the Microsoft implementation may be the preferred
version and that the standard should at some point be changed to reflect this.

The MTS4EA uses the version as specified in the standard, and the MTS4EA will
continue to track the standard and so will change only if the standard is changed.
You can substitute your own quarter sample Plugin DLL, to use your own or
emulate the one used by Microsoft.

This allows you to substitute your own GMC (Global Motion Compensation)
function instead of using the one provided with the MTS4EA.

The Microsoft reference decoder software (Reference [6], see Compression
Standards and File Types section) differs from the MPEG-4 standard (Reference
[1], see Compression Standards and File Types section) in several respects, for
example, rounding differences and differences in coordinate calculations. This
means that the results of the YUV outputs from a Microsoft decoder will be
different than the standard if GMC is used. (These differences are reflected in the
Microsoft encoder, so that the Microsoft software is self-consistent.) There is no
indication from the MPEG-4 committee of any planned change in the standard.
This is simply a variance between the standard and the reference software.

(See page 4-1, Compression Standards and File Types.)

MTS4EA follows the standard. If you want to follow the Microsoft version of the
implementation of GMC or use your own, you can substitute your own GMC DLL.
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Appendix B: Tests of MTS4EA

This section covers a report on the MTS4EA tests of the MPEG-4 Normative
bitstreams and Donated bitstreams. (See page 4-1, Compression Standards and
File Types.)

Tests with MPEG-4 Normative and Donated Bitstreams

Many of the MPEG-4 Normative bitstreams and Donated bitstreams have errors:
some of these errors are clear non-conformance to the standard; others are errors
in the data encoded in the bitstreams.

Also, in a number of cases, the Microsoft reference decoder software will not
decode these bitstreams at all or does so incorrectly.

These divergences are listed below. Many of them are recognized and documented
by the MPEG committee as errors, but they have yet to be corrected in the
Standard and/or bitstreams and/or Microsoft reference decoder software.

Notes on versions used:
® MTS4EA: v2.0.0.0

®  Microsoft reference software: FDAM1-2.3-001213 version 2 dated July 3rd
2000 (note: this reference software has been updated since these tests, so the
current reference software may behave differently)

B MPEG-4 Normative ISO bitstreams: dated 05/11/2001, see Compression
Standards and File Types section

®  MPEG-4 Donated bitstreams: referred to in section 4.5.8 in document N3067
dated 1999-03-18; streams dated 14/07/2000, see Compression Standards
and File Types section
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Bitstreams: Normative 1ISO

n/a = not applicable

Table B-1: Bitstreams: Normative 1SO

Stream name Decodes with ? Notes

vcon-ge1 n/a Interlace not allowed in Simple Profile

vcon-ge2 n/a Interlace not allowed in Simple Profile

vcon-ge3 n/a Interlace not allowed in Simple Profile

vcon-ged n/a Interlace not allowed in Simple Profile

vcon-ge6 n/a Interlace not allowed in Simple Profile

vcon-ge8 n/a OBMC not allowed in Simple, Advanced Simple, or Main Profiles
vcon-ge10 n/a Interlace not allowed in Simple Profile

vcon-ge1 n/a Interlace not allowed in Simple Profile

vcon-ge12 n/a Interlace not allowed in Simple Profile

veon-ge13-L1 Yes

vcon-ge13-L2 Yes

vcon-ge13-L3 Yes

vcon-ge14 n/a OBMC not allowed in Simple, Advanced Simple, or Main Profiles
vcon-ge16-L1 Yes MS reference software cannot decode

vcon-ge16-L2 Yes MS reference software cannot decode

vcon-ge16-L3 Yes MS reference software cannot decode

vcon-ge18 n/a Interlace not allowed in Simple Profile

vcon-ge19 n/a OBMC not allowed in Simple, Advanced Simple, or Main Profiles
vcon-ge23 n/a Interlace not allowed in Simple Profile

vcon-ge24 n/a OBMC not allowed in Simple, Advanced Simple, or Main Profiles
vcon-ge25 n/a OBMC not allowed in Simple, Advanced Simple, or Main Profiles
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Bitstreams: Donated \ I-VOP
Table B-2: Bitstreams: Donated \ I-VOP

Stream name Decodes with ? Notes

hit000.m4v Yes Single frame. Time listed incorrectly in MPEG-4 part 4: time is actually 33 ms
(vop_time_increment = 30).

jvc000.m4v Yes

mit000.m4v Yes Uses error resilience tool (data partitioning)

mit001.m4v Yes Uses error resilience tool (resynchronization)

mit002.m4v Yes Uses error resilience tool (resynchronization)

mit003.m4v Yes Uses error resilience tool (resynchronization)

mit004.m4v Yes Uses error resilience tool (data partitioning)

mit005.m4v Yes Uses error resilience tool (data partitioning)

mit006.m4v Yes Uses error resilience tool (data partitioning)

san000.m4v Yes

san001.m4v Yes

Bitstreams: Donated \ Overall
Table B-3: Bitstreams: Donated \ Overall

Stream name Decodes with ? Notes

hit016.m4v Yes

hit017.mdv Yes Visible artifacts are in bitstream (plays the same with MS software)
hit018.m4v Yes

hit019.m4v Yes

hit020.m4v Yes

hit021.m4v Yes

hit022.m4v Yes

hit023.m4v Yes

hit024.m4v Yes

mit030.m4v Yes

mit031.m4v Yes Uses error resilience tool (data partitioning)
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Bitstreams: Donated \ Short Header
Table B-4: Bitstreams: Donated \ Short Header

Stream name Decodes with ? Notes

hit031.m4dv Yes

hit032.m4dv Yes Visible errors but these are encoded in the bitstream (MS software plays the same)
hit033.mdv Yes

hit034.m4v Yes

hit035.m4dv Yes MPEG committee reports that MS software fails to decode (not tested)
hit036.m4v Yes Not short_header compliant as Pspare is sent (H.263+ compliant)
hit037.mdv Yes

hit038.m4v Yes

hit039.m4v Yes

hit040.m4v Yes

jve022.mdv Yes

jvc023.mév Yes

jvc024.m4v Yes

jve025.mdv Yes

mit020.m4v Yes

mit021.m4v Yes MPEG committee reports that MS software fails to decode (not tested)
mit022.m4v Yes MPEG committee reports that MS software fails to decode (not tested)
mit023.m4v Yes MPEG committee reports that MS software fails to decode (not tested)
mit024.m4v Yes MPEG committee reports that MS software fails to decode (not tested)
san021.m4v Yes

san022.mdv Yes Poor frames are encoded in bitstream (MS software plays the same)
san023.mdv Yes Non-smooth motion is encoded in bitstream (MS software plays the same)
san024.mdv Yes Non-smooth motion is encoded in bitstream (MS software plays the same)
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Bitstreams: Donated \ P-VOP
Table B-5: Bitstreams: Donated \ P-VOP

Stream name Decodes with ? Notes

hit001.m4v Yes Some visible errors, for example, frame 1, GOB 2, MB 15 block Y3 but these are in
bitstream (MS software plays the same)

hit002.m4v Yes Some visible errors, for example, in frame 2, GOB4, MB 1 and in frame 3 - several
MBs down left side, for example, MB 0 at GOB 14, 15, 16 - these are errors in the
encoded bitstream (MS software plays the same)

hit003.m4v Yes Errors in bitstream, for example, in MB 0 GOB 6 frame 4. It seems that MVs were
not correctly calculated in encoded stream. (MS software plays the same)

hit004.m4v Yes

hit005.m4dv Yes Some visible artifacts in bitstream (MS software plays the same)

hit006.m4v Yes

hit007.m4v Yes

hit008.m4v Yes

hit009.m4v Yes

hit010.m4v Yes

hit011.m4v Yes

hit012.m4v Yes

hit013.m4v Yes

hit014.m4dv Yes

jvc001.mév Yes

jvc002.mév Yes

jvc003.m4v Yes

jvc004.mév Yes

jvc005.m4v Yes

jvc006.m4v Yes

jvc007.mév Yes

jvc008.m4v Yes

jvc009.m4v Yes

jvc010.mév Yes

jve011.mdv Yes

jve012.mdv Yes

jvc013.mév Yes

jve014.m4v Yes Non-smooth motion is encoded in bitstream (MS software plays the same)

jvc015.mév Yes

jvc016.m4v Yes

jve017.m4v Yes

jvc018.mév Yes
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Table B-5: Bitstreams: Donated \ P-VOP (cont.)

Stream name Decodes with ? Notes

jve019.m4v Yes

jve020.mdv Yes

jve021.m4v Yes

mit007.m4v Yes Syntax error in bitstream: video_object_type_indicator is 0 at byte: 8. bit start=0.

This is defined as a RESERVED value (MPEG-4 std. p.110 Table 6-10). Plays this
stream, assuming it is Simple Profile (an Error message is given to this effect)

mit008.m4v Yes

mit009.m4v Yes Visible artifacts are encoded in bitstream (MS software plays the same)

mit010.m4v Yes Uses error resilience tool (data partitioning)

mit011.m4v Yes Visible artifacts are in bitstream, for example, frame 4 halo above head in GOB
0 MBs 3,4,5 and poor MBs with hand movement, for example, frame 4, GOB,MB:
10,8 11,8 (MS software plays the same)

mit012.m4v Yes Uses error resilience tool (data partitioning)

mit013.m4v Yes Uses error resilience tool (data partitioning). Stream not decoded correctly by MS
software - occasional green lines in some MBs

mit014.m4v Yes Uses error resilience tool (data partitioning)

mit015.m4v Yes Uses error resilience tool (data partitioning)

mit016.m4v Yes Uses error resilience tool (data partitioning)

mit017.m4v Yes Uses error resilience tool (data partitioning)

mit018.m4v Yes Uses error resilience tool (data partitioning)

mit019.m4v Yes

san002.m4v Yes

san003.m4v Yes

san004.m4v Yes

san005.m4v Yes Non-smooth motion is encoded in bitstream (MS software plays the same)

san006.m4v Yes Non-smooth motion is encoded in bitstream (MS software plays the same)

san007.mdv Yes Non-smooth motion is encoded in bitstream (MS software plays the same)

san008.mdv Yes Non-smooth motion is encoded in bitstream (MS software plays the same)

san009.m4v Yes Non-smooth motion is encoded in bitstream (MS software plays the same)

san010.m4v Yes Non-smooth motion is encoded in bitstream (MS software plays the same)

san011.m4v Yes Non-smooth motion is encoded in bitstream (MS software plays the same)

san012.mdv Yes Non-smooth motion is encoded in bitstream (MS software plays the same)

san013.m4v Yes

san014.mdv Yes

san015.m4dv Yes Graininess, visible artifacts, and intermediate lower resolution frames are encoded
in the bitstream (MS software plays the same)

san016.mdv Yes Visible artifacts and intermediate lower resolution frames are encoded in the
bitstream (MS software plays the same)

B-6 MTS4EA Elementary Stream Analyzer User Manual



Appendix B: Tests of MTS4EA

Table B-5: Bitstreams: Donated \ P-VOP (cont.)

Stream name Decodes with ? Notes
san017.m4v Yes
san018.m4dv Yes
san019.m4v Yes
san020.m4v Yes

Bitstreams: Donated \ Error

Table B-6: Bitstreams: Donated \ Error

Stream name Decodes with ? Notes

hit025.m4v Yes Use of resync markers

hit026.m4v Yes Use of resync markers

hit027.m4dv Yes Uses error resilience tool (data partitioning)
hit028.m4v Yes Uses error resilience tool (data partitioning)
hit029.m4v Yes Uses error resilience tool (data partitioning)
hit030.m4v Yes Uses error resilience tool (data partitioning)
mit025.m4v Yes Use of resync markers

mit026.m4v Yes Use of resync markers

mit027.m4v Yes Uses error resilience tool (data partitioning)

Poor quality picture (MS software plays the same)

mit028.m4v Yes Uses error resilience tool (data partitioning)
mit029.m4v Yes Uses error resilience tool (data partitioning).

Artifacts in frames 5 and 6 are errors in the encoded bitstream: seems to be motion
vectors incorrectly calculated when the stream was encoded (MS software plays
the same)
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Glossary

AC coefficient

Any DCT coefficient for which the frequency in one or both dimensions is
non-zero

Annex

The optional methods of coding allowed in H263+

B-vOP

A VOP that is coded using motion compensated prediction from past and/or
future reference VOPs

Backward motion vector

A motion vector that is used for motion compensation from a reference VOP
at a later time in display order

Backward prediction

Prediction from the future reference VOP

Bitstream

A compressed data entity where each binary digit has a specific meaning that
is defined by the compression standard

Block

An 8-row by 8-column matrix of samples, or 64 DCT coefficients (source,
quantized or dequantized)

Buffer analysis

Analysis of use of processor, memory and/or other resources by a particular
video decoder standard

Coded Block Pattern (cbp)

A word used in compression to identify which blocks of a MacroBlock are
coded

Coefficients

The Discrete Cosine Transform transforms data from a spatial domain (pixels
or pixel differences) into the frequency domain, because it makes the data
easier to compress. In the standards used here, transforms turn a block of 8x8
pixel data (or pixel differences) into a block of 8x8 transform coefficients
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B-10

CSV file

A file format which contains data separated by commas (Comma Separated
Variable)

DC coefficient

The DCT coefficient for which the frequency is zero in both directions

DCT

Discrete Cosine Transform - the mathematical transform that all these
compression standards use as their basis

DCT coefficient
Amplitude of the specific DCT basis function

Dequantization

Process of rescaling the quantized DCT coefficients after their representation
in the bitstream has been decoded and before they are presented to the inverse
DCT

Filter

A mathematical transform designed to remove certain frequencies from a
signal. Here mainly used either within the coding loop to try and avoid
some of the coding artifacts and reduce bit-rate, or used as a post-process to
improve the subjective quality

Frame

An individual picture from a video sequence

Forward motion vector

A motion vector that is used for motion compensation from a reference frame
VOP at an earlier time in the display order

Forward prediction

Prediction from a past reference VOP

Global Motion Compensation

Use of global spatial transformation to improve the efficiency of the prediction
of sample values by providing offsets into the past reference VOPs containing
previously decoded sample values that are used to form the prediction error

GMC

Global Motion Compensation
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GOB

Group Of Blocks - an entity defined within some of the standards in order to
subdivide a frame into more manageable units

Histogram

A graph of the frequency of occurrence of a variable

I-VOP, intra-coded VOP

A VOP coded using information only from itself

Intra coding

Coding of a MacroBlock or VOP using information only from that
MacroBlock or VOP

MacroBlock, MB

Basic coding unit of the standards used in this program. It consists of four
blocks of 8x8 luminance data (arranged in a 16x16 manner) together with
the two chrominance components U and V, which are also 8x8 blocks, but
which cover the same area of the picture as the 16x16 luminance pixels - part
of the compression is that chrominance can be sampled at a lower frequency
than luminance

MacroBlock Type

The mode, according to the Standard, in which the MacroBlock is encoded

Mode

Classification of the coding type of the MacroBlock

Motion Vector

Two-dimensional vector that points from the current MacroBlock to an area in
the previous frame that is used to predict the current data

Motion compensation

Use of motion vectors to improve the efficiency of the prediction of sample
values, where the motion vectors provide offsets into the past and/or future
reference VOPs containing previously decoded sample values that are used
to form the prediction error

Motion estimation

Process of estimating motion vectors during the encoding process
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B-12

Parse Bitstream

The process of parsing a bitstream into the constituent words that are allowed
within the standard

Quantizer

The discrete value that is used to reduce the amount of information present
in the DCT of a block. It can vary from 1 to 31 in most standards, where 1
is the finest level (most accurate coding) and 31 is the coarsest level (least
accurate coding)

Quantization matrix

Set of sixty-four8-bit values used by the dequantizer

Quantized DCT coefficients

DCT coefficients before Dequantization, represented in variable-length coded
form in the bitstream

Quantizer scale

Scale factor coded form in the bitstream and used by the decoding process
to scale the dequantization

Slice

A subdivision of a picture that is used as a unit of encoding, as used in H.263
and MPEG-2

SEI

Supplemental enhancement information

VOP
Effectively a frame of video (MPEG-4)
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Symbols and Numbers

3-letter codes

H.263, 6-4

H.264/AVC, 6-2

MPEG-2, 6-4

MPEG-4, 6-4

used in Trace debugging, 6-1
3GPP files, 4-23

close video after opening, 5-30

example files, 5-36

extract video, 5-23

opening video files, 5-18

save video after opening, 5-30

tracks within, 5-18

A

A/V Delay
enable, 5-215
view, 5-215
A/V Delay stream
example files, 5-38
ADTS streams
example files, 5-38
Alert log
address, 5-236
alert filter, 5-237
details, 5-236
display frame number, 5-236
filter icon, 5-235
highlighting in step-back
buffer, 5-239
ID number, 5-19, 5-235
level, 5-235
right-click pop-up
menu, 5-240
seeing details of alerts, 5-238
showing/hiding, 5-237
title, 5-236
view, 5-235

Alerts

3-letter codes, 6-1
abort, pause, continue, 5-229
alert log, 5-235
configuration alert

window, 5-234
debugging, 6-9
description of levels, 5-231
during seek

forwards/backwards, 5-227,

5-228
enable/disable specific, 5-233
error, 5-232
fatal, 5-231
goto, 5-230
info, 5-232
levels, 5-223
one/more disabled (status
bar), 5-241
skip this/skip all, 5-228
summary section, 5-225
synchronized views, 5-230
top section, 5-224
warning, 5-232
Alt menu keys
activating, 5-262
Analysis
PSNR, 5-155
Analysis options
frame range, Glossary-9
ASEF files
close video after
opening, 5-30
example files, 5-38
extract video, 5-23
format, 4-15
opening video files, 5-18

save video after opening, 5-30

tracks within, 5-18
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Audio
Audio waveform view
toolbar icons, 5-116
audio-video
synchronization, 5-43
broken audio, 5-42
file formats, 4-22
standards references, 4-24
Audio files
opening
elementary streams, 5-17
Audio playout prerequisites, 2-1

B

Batch mode

introduction, 5-263

options, 5-267

use of example
sequences, 5-265

use of YUV example
sequences, 5-265

Buffer analysis

alerts, 5-181

controls, 5-183

H.264/AVC, 5-184

H.264/SVC, 5-184

limits, 5-180

measuring values, 5-178

MPEG-2, 5-181

MPEG-4, 5-181

MPEG-4 & MPEG-2, 5-182

scroll bar area, 5-181

toolbar icons, 5-177

X (horizontal) scale, 5-180

Y (vertical) scale, 5-180

C

Cache/tsee Step-back

buffer, 5-227, 5-228
Colors

MacroBlock overlays, 5-93
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Index

Command line mode
example, 5-272
introduction, 5-263
options, 5-267

Computer prerequisites, 2-1

Ctrl keys
Ctrl+Tab to switch

windows, 5-242
list, 5-261

D
Debugging
3-letter codes, 6-1
alert pop-up, 5-224
alerts, 6-9
bit/bit start, explanation
of, 6-6
how THE MTS4EA checks
syntax, 6-7
main tools, 6-7
Parse bitstream, 5-197
tips, 6-8
Trace, interpret, 6-12
Trace, parse bitstream, 6-9
Decoder cache, 5-52
Decoder options
audio, 5-59
General, 5-52
H.263, 4-12, 5-53, 5-87
H.264/AVC, 4-2, 5-54, 5-85
H.264/SVC, 4-6, 5-86
MPEG-2, 5-53, 5-87
MPEG-4, 5-54, 5-87
step-back buffer, 5-52
uncompressed video, 5-55
video, 5-52
Decoder plug-ins
gme, A-4
idct, A-4
purpose, A-1
qs, A-4
use of, A-3

E

Example file
H.264/SVC, 5-34

Index-2

Example files, 5-33

3GPP, 5-36

A/V Delay stream, 5-38

ADTS streams, 5-38

ASF files, 5-38

fidelity analysis using, 5-38

H.263, 5-35

H.264/AVC, 5-33

MP4, 4-15, 5-36

MPEG-2 Program
Streams, 5-37

MPEG-2 Transport
Streams, 5-37

MPEG-4, 5-35

use in batch mode, 5-265

F
Fidelity

analysis using example
files, 5-38

average per
MacroBlock, 5-102

frame Trace, 5-140

MacroBlock Trace, 5-140

MAD, 5-156

MAD (Mean Absolute
Difference), 5-155

metric, 5-155

MSE, 5-156

MSE (Mean Square
Error), 5-155

overlay, 5-98

per MacroBlock, 5-98

PSNR (255 signal
range), 5-156

PSNR (255), 5-155

PSNR (ITU-R
BT.601), 5-155

reference file, 5-152

RMSE, 5-156

RMSE (Root Mean Square
Error), 5-155

SAD, 5-156

SAD (Sum Absolute
Difference), 5-155

Fidelity analysis
icons toolbar, 5-188
metrics available, 5-189
PSNR, 5-187
video enable, 5-140, 5-152
view, 5-187
File formats
3GPP container files, 4-16
3GPP files, 4-23
ASF container files, 4-15
audio, 4-22
MP4 container files, 4-15,
4-23, 5-36
MPEG-2
PES files, 4-17, 4-22
Program Stream
files, 4-17, 4-22
Transport Stream
files, 4-22
MPEG-2 PES, 4-17
MPEG-2 Program
Stream, 4-17
MPEG-2 Transport
Streams, 4-16
RCV files, 4-15
video, 4-15
Frame range
Trace, Glossary-9

G

GMC
decoder plug-in, A-4
Graph
average quantizer, 5-148
bits per coded
MacroBlock, 5-146
bits per MacroBlock, 5-145
Intra coded frequency, 5-151
MacroBlock coding
frequency, 5-150
motion vectors per
MacroBlock, 5-147
video enable, 5-142
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H.263
3-letter codes used in
Trace, 6-4
decoder options, 4-12, 5-53,
5-87
example files, 5-35
MacroBlock types, 4-12,
5-53, 5-87
segments, 5-96
standards supported, 4-12,
5-53, 5-87
H.264/AVC
3-letter codes used in
Trace, 6-2
Buffer analysis, 5-184
decoder options, 4-2, 5-54,
5-85
example files, 5-33
MacroBlock types, 4-2, 5-54,
5-85
slices, 5-97
video Byte Stream
format, 4-19
H.264/SVC
Buffer analysis, 5-184
decoder options, 4-6, 5-86
example file, 5-34
MacroBlock types, 4-6, 5-86
Help
license manager, 5-252
PDF tutorials, 5-252
PDF user manual, 5-251
topics (F1), 5-251

HexView
bytes per line, 5-169
convert hex to
decimal, 5-172,5-212
find absolute address, 5-171
find binary, hex,
ASCII, 5-171, 5-211
find next relative
address, 5-171, 5-211
find next/previous, 5-171,
5-211
find previous relative
address, 5-171,5-211
find relative address, 5-171,
5-211
highlighting a section, 5-170
parts of window, 5-168,5-208
right-click pop-up
menu, 5-170, 5-210
settings in Window
menu, 5-247,5-248
wildcard searching, 5-172,
5-212
Histograms
audio data bit usage, 5-117
frame bit usage, 5-118
frame data bit usage, 5-118
main payload bit usage, 5-119
subsidiary payload bit
usage, 5-120
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HRD buffer analysis
buckets, 5-185
display, 5-186
H.264/AVC, 5-184
H.264/SVC, 5-184
overflow/underflow, 5-186
schedule indexes, 5-185
Hypothetical Reference
Decoder, 5-184

Icons
Audio waveform view, 5-116
buffer analysis toolbar, 5-177
function of toolbar
icons, 5-254
Interlace
bottom field view, 5-258
combined (frame)
view, 5-257
separated (fields) view, 5-257
toolbar, 5-256
top field view, 5-258
Interpret, 5-131, 5-198
right-click pop-up
menu, 5-198

L

License
dongle-based floating, 3-1
node-locked, 3-1
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MacroBlock
average bits per coded, 5-101
average bits per over frame
range, 5-101
average fidelity, 5-102
average quantiser, 5-101
bits used for, 5-96
fidelity, 5-98
fidelity Trace, 5-140
frequency of coding, 5-102
frequency of Intra
coding, 5-102
graph, bits per coded
MB, 5-146
graph, bits per MB, 5-145
graph, coded
frequency, 5-150
graph, Intra coded
frequency, 5-151
graph, motion vectors, 5-147
quantizer used, 5-95
statistics, 5-92, 5-245
colors, 5-93
frame range, Glossary-9
numerals, 5-92
types
color key, 5-258
H.263, 4-12, 5-53, 5-87
H.264/AVC, 4-2, 5-54,
5-85
H.264/SVC, 4-6, 5-86
MPEG-2, 5-53, 5-87
MPEG-4, 5-54, 5-87
VC-1, 5-86
MacroBlock tooltip
AC prediction, 5-79
examples for different video
standards, 5-75
pixel location, 5-77
segment (H.263), 5-78
slice (MPEG-2), 5-78
Motion vectors
graph, 5-147

Index-4

MP4 file format
close video after
opening, 5-30
example files, 4-15, 5-36
extract video, 5-23
opening video files, 5-18
save video after opening, 5-30
tracks within, 5-18
MP4 files, 4-23
MPEG-2
3-letter codes used in
Trace, 6-4
buffer analysis (VBV), 5-181
buffer analysis
controls, 5-182
decoder options, 5-53, 5-87
MacroBlock types, 5-53,
5-87
opening VOBs, 5-25
PES, 4-17
slices, 5-97
Transport Stream file
format, 4-16
MPEG-2 PES files, 4-17, 4-22
MPEG-2 Program Stream
files, 4-17, 4-22
MPEG-2 Program Streams
close video after
opening, 5-30
example files, 5-37
opening video files, 5-18
save video after opening, 5-30
tracks within, 5-18
MPEG-2 Transport Stream
files, 4-22
MPEG-2 Transport Streams
example files, 5-37
extract video, 5-23
opening video files, 5-18
tracks within, 5-18

MPEG-4
3-letter codes used in
Trace, 6-4
buffer analysis (VBV, VCV,
VMV), 5-181
buffer analysis
controls, 5-182
decoder options, 5-54, 5-87
example files, 5-35
MacroBlock types, 5-54,
5-87
MP4 container file
format, 4-15, 5-36
video Elementary Stream
format, 4-20
MTS400 MPEG Test
Systems, 2-2
MTS4EA
product features, 1-2
product models, 1-1
starting to use, 5-3
window elements, 5-2

0]

Overlay
fidelity, 5-98
making clearer with Blank
video, 5-107

P

PAL/NTSC
analysis with THE
MTS4EA, 4-21
Parse bitstream, 5-197
right-click pop-up
menu, 5-130, 5-198
PES
MPEG-2, 4-17
Pixel data
Trace pixel level, 5-139
uncompressed video output,
batch mode, 5-272
Play
audio decoder options, 5-59
continuous, 5-50
video decoder options, 5-52
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Playing video
continuously in a lop, 5-50
keeping first frame
on-screen, 5-50
keeping last frame
on-screen, 5-50
mode restrictons, 5-7
preferences, 5-32
Prerequisites
audio playout, 2-1
computer, 2-1
user, 2-2
Windows operating
system, 2-1
Product features, 1-2
Product models, 1-1
Program Stream
MPEG-2, 4-17
Projects
close, 5-32
default project files, 5-31
project files, 5-31
PSNR
fidelity analysis, 5-187
fidelity metric, 5-155

Q

QuarterSample
decoder plug-in, A-4

R

Reference file for fidelity
analysis, 5-152

Right-click pop-up menu
alert log, 5-240
HexView, 5-170, 5-210
interpret, 5-198

parse bitstream, 5-130, 5-198

S

Scalability level selection, 5-218
Shortcut keys

Alt menu, 5-262

Ctrl, 5-261

Ctrl+Tab to switch

windows, 5-242

icon toolbar, 5-255
Standards

MPEG-1 Part 3 audio, 4-13

MPEG-2 Part 3 audio, 4-14

MPEG-4 Part 3 audio, 4-14

references, 4-24

3GPP, 4-24

MP4, 4-24

MPEG-1 audio, 4-24
references, H.264/AVC, 4-24
references, HE AAC

codecs, 4-24
references, MPEG-2, 4-24
references,

MPEG-2 AAC, 4-24
references, MPEG-2

audio, 4-24
references, MPEG-4, 4-24
references,

MPEG-4 AAC, 4-24
references, VC-1, 4-24
supported

H.263, 4-12, 5-53, 5-87

H.264/AVC, 4-2, 5-54,

5-85

H.264/SVC, 4-6, 5-86

MPEG-2, 4-11

MPEG-4, 4-9

VC-1, 4-8

Status bar
overview, 5-245,5-260
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Index

Step-back buffer
affect on pop-up alerts, 5-227,
5-228
alert highlighting when
seeking, 5-239
decoder options, 5-52
Synchronized views
alerts Goto button, 5-230
highlighting in audio
view, 5-10
highlighting in video
view, 5-9
introduction, 5-8
yelllow dotted box, 5-9

.

Toolbar
Audio waveform view, 5-116
buffer analysis icons, 5-177
disabled buttons, 5-253
Interlace, 5-256
list of functions, 5-254
moving & docking, 5-253
Tooltips
force un-docking, 5-63
MacroBlock types color
key, 5-258
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Index

Trace
3-letter codes, 6-1
alerts, 5-134

audio data bit usage, 5-199

audio frame summary, 5-198

debugging, 6-9

export, 5-165

file format, 5-165

file size limit, 5-128, 5-197

find next, 5-164, 5-205

find previous, 5-164, 5-205

finding errors, warnings,
data, 5-164, 5-205

finding Errors, Warnings,
data, 5-164, 5-205

frame data bit usage, 5-200

frame fidelity, 5-140

frame range, Glossary-9

frame summary, 5-134

import, 5-165

interpret, 5-131, 5-198

line numbers on/off, 5-163,
5-205

lines too long (blue arrow
displayed), 5-165, 5-206

MacroBlock fidelity, 5-140

main payload bit usage, 5-201

MB summary, 5-136

parse bitstream, 5-128,5-197,

Glossary-12
pixel level, 5-139
stream summary, 5-142
video enable, 5-123
Tutorials
PDF (Help menu), 5-252

U

Uncompressed video
decoder options, 5-55
opening video files, 5-25
show visual difference to

encoded bitstream, 5-105

visual difference to encoded
bitstream, 5-103, 5-245

Index-6

User prerequisites, 2-2

vV
VC-1
close video after
opening, 5-30
MacroBlock types, 5-86
opening video files, 5-18
Profiles & Levels, 4-8
save video after opening, 5-30
tracks within, 5-18
Video
standards references, 4-24
trace enable, 5-123
video navigator, 5-158
Video files
example files, 5-33
opening
ASF files, 5-18
elementary streams, 5-17
greyscale format, 5-25
MP4 container files, 5-18
MPEG-2 Program
Streams, 5-18
MPEG-2 Transport
Streams, 5-18
MPEG-2 VOBs, 5-25
RGB format, 5-25
uncompressed video
files, 5-25
VC-1 files, 5-18
YUV format, 5-25
Video navigator
detail view, 5-159
Video window
best fit, 5-246
fit to window, 5-246
zooming in, 5-246
View
alert log, 5-235
graphs, 5-166
video navigator, 5-158
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Visual difference
difference magnifier, 5-106
icon toolbar, 5-104
show encoded
bitstream, 5-104
VOB files
opening, 5-25

w

Window
quickly switch, 5-242
Window elements
status bar, 5-245, 5-260
Window menu
differences toolbar, 5-103,
5-245
interlace toolbar, 5-245
MB statistics toolbar, 5-92,
5-245
video scale, 5-246
video views toolbar, 5-245
Windows operating system
prerequisites, 2-1
WMV files
extract video, 5-23
Profiles & Levels, 4-8

Y

Yellow dotted box (video view)
synchronized view
highlighting, 5-9
YUV
example files for fidelity
analysis, 5-38
format, 5-25

Z

Zoom
video window, 5-246



	toc
	Compliance Information
	Environmental Considerations

	Preface
	Related Material
	Product Naming Conventions
	Manual Conventions
	Number Conventions
	User Manual and Tutorials

	Introduction
	Overview
	Product Models
	Product Features
	Applications


	Software, Hardware, and User Prerequisites
	Software, Hardware, and User Prerequisites
	Windows Operating System Prerequisites
	Audio Playout Prerequisites
	Personal Computer Prerequisites
	User Prerequisites
	MTS400 MPEG Test Systems


	Installation and Licensing
	Installation and Licensing
	License Types
	Floating License Installation
	Troubleshooting the License Server


	Compression Standards and File Types
	Compression Standards and File Types
	Supported Video Compression Standards
	Supported Audio Compression Standards
	Permitted Video Types/Formats
	Permitted Audio Types/Format
	Standards References


	How to Use the MTS4EA
	How to Use the MTS4EA
	Window Elements
	Starting to Use the MTS4EA
	Main Menus

	File Menu
	Open Stream... Ctrl+O
	Close Stream
	Save Video Stream As...
	New Project
	Open Project...
	Save Project...
	Save Project As...
	Close Project
	Open Other…
	Preferences
	Example Files
	Export A/V Delay Streams…
	Recent File
	Exit

	Play Menu
	Audio Sounds Broken Up
	Audio/Video Synchronization
	Play Ctrl+P
	Fast Forward Ctrl+F
	Blind Fast Forward Ctrl+B
	Stop Ctrl+S
	Pause/Step Forward Ctrl+A
	Reverse Play Ctrl+Shift+P
	Fast Backward Ctrl+Shift+F
	Blind Fast Backward Ctrl+Shift+B
	Pause/Step Backward Ctrl+Shift+A
	Skip Forward Ctrl+K
	Skip Backward
	Video Start Position…
	Continuous Play
	Hold Last Frame
	Pause on Frame...
	Video Decoder Options...
	Audio Decoder Options…
	Mute Audio

	Overlay Menu
	Summary & Macroblock Tooltips Manipulation
	Video Summary Tooltip Ctrl+U
	MacroBlock Tooltip Ctrl+M
	Image Inspector Ctrl+I
	MacroBlock Types Ctrl+Y
	Motion Vectors Ctrl+E
	MB Statistics
	Overlay Color Ctrl+W
	Visual Difference
	Luma Only
	Blank Video
	Audio Options
	Audio Summary Tooltip
	Audio Frame Tooltip
	Show Audio Waveform
	Show Audio Frame Markers
	Show Sync Markers
	Show Histogram
	Show Plot

	Analysis Menu
	Video Trace Enable Ctrl+T
	Video Graph Enable Ctrl+G
	Video Fidelity Enable
	Output Decoded Video File...
	Video Analysis Options…
	View Video
	View Video Navigator
	View Video Trace Ctrl+Shift+T
	View Video Graphs
	View Video Stream Hex Ctrl+H
	View Video Stream Structure Ctrl+R
	View Video Buffer Analysis
	View Video Fidelity Analysis
	View Bits per Video Frame Analysis
	View AVC to SVC MB Percentage View
	Audio Trace Enable…
	Audio Analysis Options…
	View Audio
	View AudioTrace
	View Audio Stream Hex
	View Audio Stream Structure
	Audio/Video Delay
	Enforce Extra Restrictions
	Scalability Level Selection

	Edit Menu
	Edit Audio/Video Stream
	Saving the Edited Stream…
	Edit Commands

	Alert Menu
	Alert Levels
	Explanation of Fatal/Error/Warning/Info Display
	Description of Alert Levels
	Configure Alerts
	View Alert Log
	Status Bar Indication of Alert Status

	Window Menu
	Quickly Switch Windows
	Cascade, Tile, Arrange Icons, Close All
	Toolbars
	Status Bar
	Video Scale
	HexView Settings
	Graph View Settings
	Synchronize Views
	Active Views

	Help Menu
	Help Topics
	User Manual (PDF)
	Tutorials (PDF)
	License Manager
	About MTS4EA
	Icon Toolbars
	Context-Sensitive Toolbars/Tooltips
	Status Bar
	Ctrl Shortcut Keys
	Alt Menu Keys

	Command Line/Batch Mode
	Command Line Mode
	Batch Mode
	Running the MTS4EA in Command Line/Batch Mode


	Bitstream Syntax Debugging
	Bitstream Syntax Debugging
	General Codes Used in Trace Files and Alerts
	Bitstream Syntax Debugging Using the MTS4EA
	Procedure for Bitstream Syntax Debugging


	Appendices
	Appendix A: Decoder Plugins for MTS4EA
	Purpose of MTS4EA Decoder Plugins
	Support of Decoder Plugins
	Decoder Plugin File Layout on the CD
	Format for Generating Decoder Plugins
	Use of Decoder Plugins
	Decoder Plugins Provided

	Appendix B: Tests of MTS4EA
	Tests with MPEG-4 Normative and Donated Bitstreams
	Bitstreams: Normative ISO
	Bitstreams: Donated \ I-VOP
	Bitstreams: Donated \ Overall
	Bitstreams: Donated \ Short Header
	Bitstreams: Donated \ P-VOP
	Bitstreams: Donated \ Error


	Glossary
	Glossary



