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PR A: WiERHEER
UTEFATREMENSHESER, RKRIEERESFS
B TS iianIRRE. 122 FBSUEHKMEEE
PRFENTRAEN. EHESMRERERIE MATLAB
DTN AR FRIRUR.

REHIR . EHRIHIRRIZTE Tektronix TDS5000-. 6000- =K
7000- REIEHF LT, BRETELNER, BHEN
FARMGITNEAFRETNENS EEHENRES.
HiEN TR B MATLAB IASSILE . TR THE)
KK MATLAB B A SRR T HLIT 047 .

A.1: EiEHR
FAHRMNOENEERIERFRENRIES . FrARER
W RIZEBEROESENEE 1 £, Mz RS IEEE
REBESHERERNTESRS/LE, HEREEEARY
B, XHAAER PR IEE S AL TR RN
FUBEEEM 25% F| 35%. XEME DT EFRIENIE
RATHEBREANRSEE. TURBEEREREK
B, BREMEFKESLEMERERIBRRSIT.

*MATLAB & The Mathworks, Inc #9533 % #% (www.mathworks.com).,

AT shFRFnE sh %% MR 89 aT 2§l £ sh A K
> NANE

TUERTIHSREEETENE.

1N EFMRAREREREENMKERBEMCRKE,
ARFELXRFRENIKTRFRERLLNKELL
MR EME, KUt ERBLERIUINTLER
FihF&ETIONBE,

2. B RESTAEREN "FE &K (Wi "&E )
RE®EEFE "NE" > "KEEEAE" ... BERFEEE
A Cht”  BEAERRNREN "EE . EHELLA
NiZREAINE, WEEBFRMBEISHE. BIRS
HHEBEAREMN. ¥ AR 1 AR BEHRE
AU EL DAL EE, WP B—FR. K0,
RE MR M OERT UEHREREZERELBNET
BMHBE, AEEHTEESHEENTNRERE, FEER
BNEZENAL2T N,

QILREREBHREZTREATET—REE., BF, R
FRIAE 7-sigma ZMSRITFE—BRIAEKFHENIE
7. MIRBRFRFERESSHMZ, WIEETHEE
HEZ.

4. SHBRNETE, &% X4 > 'SHRE" . AR
®BE OCWET ®ImF, ®mF TETEHEE CSV) Bk
H, AREE SHT . SREA-TEARID ASCI
XAXMH, E—IEEETEN bn & (EAFIHEAN
REF) . ETINEENR bin IR,
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AT EIzh = PRF0E s %5 M= B4 o] S5 E 3h A R
> ANE
A.2: FESH

7 MATLAB ', f#RIZ "check_gaussian_match.m" 434
IR, ZHIAT DEARKRNERLHKE . FRTIER.

1. BSHHNE ARG MATLAB BIAMAFENIER

EH. 17T MATLAB AERF, REERLTAHLEAS
BIERBEEEZONERE (7. ) SMEIEEX.

2. 7t MATLAB 12 7RFF4L, N
>> load filename.csv —ascii

XE >> 2 MATLAB 1277, filename.csv 2 &1F AT
RxXs, XSKBEAREIEINEE MATLAB TEXH,
FERAXGZEABURERENETR, ETDURITEA.

>> whos

RFINEREN RN, IHBETHMAEMBELIENR
E.

. RENEBIEEFEA "my_hist", AAXZ DA
HEFEANER, EXTLEHN, FRA.

>> my hist = filename;

XEEIEE A "my_hist" B TR,
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4. £ MATLAB R FF4L, A
>> check gaussian_match

BRI THARFIRZT. BTERNIZE—KE, H
FRRNENEFTEAEE, REMENSETME LT
&, BEELERFEHEM £1. 2,
FEMMEZ BN ERE (5140 B8RSR & K =%
THERSE) NIZRPE, HFETUBIRERLIS
iy ih £ AT A9SE L.

MR EHAE MATLAB SHNNERZIK, TTINERERXA

RESKRRDITHAFEZRENE.

..E7 sigma .

A.3: BAXE
ER LNt ENTRENBEEN SR A

—(x—meanValue)z

H(x)= yMax*e >
FAENENETTELHE, BRESNETESNERY
Xt E i 17 InA

HEBREMLEINE, X yMax, sigma # meanValue =4
SPHEHTEE. CATIHHERETER pdf Z[8#RAE
LE%E. A yMax FIETIRE T 1/(sigma*sqrt2*pi) AIEIE
i, ) i EsRE—MESMNET B S MER S Hh
Gz BRI ERNMUNETARIELHETA,



A.4: MATLAB H=&

AT EahERFnE sh £ N8 oT = HE s £ 5K
> NANE

FHEEXARES . ¥ TIHEARRFECH "check_Gaussian_match.m" # .

% Script to verify the match between a measured histogram and the

oo

o

o\

Computed Gaussian in

o\©

Red vertical line at

% Green vertical lines

oe

plot error curve

1; %

plot logarithmic

1; %

pp = my hist(:,2); % bin

ii = my hist(:,1); % bin

o

% Initial estimate of the

yMax = max (pp) ;

[

best-fit mathematically-computed Gaussian:

Measured histogram in blue.

red.
mean value

at 1, 2, 3, ... 7 sigma points

Set these to 1 or 0 as desired

Plot error between measured and theoretical, in green

Use log or linear vertical scale

populations

positions

peak value of the non-normalized Gaussian

% Initial estimates of the mean and sigma

x temp = find(pp > 0.6065*yMax) ;

x1l = x temp(1); % Right one-sigma bin (approx.)

x2 = x_temp (end); % Left one-sigma bin (approx.)

sigma = abs (ii(x1) - ii(x2))/2;

meanValue = mean (ii ([ x1 x2]));

ibn = find(pp > 0.9); % Find indexes of all bins that are not empty
bn = ii(ibn); % Histogram bin wvalues for non-empty bins
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AT EzhERFnE s8N 8 o iR B E s £ X
> NAXE

% Find optimum curve fit

X = fminsearch (...
inline ("norm( (pp-x(3)*exp (- ((1i-x(2)).72)/(2*x(1)"2))) .*pp) ', 'x",'pp', "1i"), ...
[ sigma;meanValue;yMax] ,[] ,pp,11);

sigma = X(1); meanValue = X (2); yMax = X(3);

b = (-7:0.1:7)*sigma + meanValue; % Bin values where we compute ideal Gaussian

h = yMax * exp(-((b-meanValue) .”2)/ (2*sigma”2));

if plot error curve,

% Find indexes of bins for which we have a confident measurement (at least 10 hits)
% We will only plot the error curve for these bins

ibg = find(pp > 9);

bg = ii(ibg);

hg = yMax * exp (- ((bg-meanValue) .”"2)/ (2*sigma”2)) ;
percentError = 100* ((hg - pp(ibg))./hg);

end

% Now plot results
if plot logarithmic,
% Use log vertical scale (recommended)
if plot error curve,
[ haxes,hll,hl12] = plotyy(bn,loglO(pp(ibn)),bg,percentError);
set (get (haxes (2), 'ylabel'), 'string', '"Error (%) ')

set (hl2, 'color',[ 0O 0.5 0]);

else
plot (bn,logl0 (pp(ibn)),'.=-") % Plot actual measurements
end
hold on;
plot(b,logl0O(h),'x"); % Plot theoretical Gaussian
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AT EahERFnE sh £ N8 oT = HE s £ 5K
> NANE

% Plot vertical lines to show sigma intervals
plot ([ 1;1]* (=7:7)*sigma + meanValue,[ 0;10gl0(yMax)]*ones(1,15),"'g");

plot ([ 1;1] *meanValue,[ 0;1ogl0(yMax)],'r");

ylabel ('Logl0O ( Hits )');

else

% Use linear vertical scale

if plot error curve,

[ haxes,hll,hl12] = plotyy(bn,pp(ibn),bg,percentError);
set (get (haxes (2), 'ylabel'), 'string', '"Error (%) ')

set (hl2, 'coloxr',[ 0O 0.5 01);

else
plot (bn,pp(ibn),"'.=-") % Plot actual measurements
end
hold on;
plot(b,h,'r"); % Plot theoretical Gaussian

% Plot vertical lines to show sigma intervals
plot ([ 1;1]* (=7:7)*sigma + meanValue,[ 0;yMax] *ones(1,15),'g");

plot ([ 1;1] *meanValue,[ 0;yMax] ,'r");

ylabel ('Number of Hits');

end

title([ "Mean Value = ' num2str (meanValue) '; Sigma = num2str (sigma)] )
xlabel ('"Noise Amplitude ( Volts )');

hold off; grid on; zoom on;
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