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A ABSTRACT

This project is to not only study and analyse statistics of Correlation and Covariance matrices
in image matching, but also develop the program for analysis of Correlation and Covariance
statistics duc to either image or translated image.

From the test result of-three cases: rotated image, translated image and rotation-translation
image, it has been found that the mean, median and minimum values of Correlation and
Covariance matrices are rather constant, but both maximum and standard deviation values of
Correlation and Covariance matrices are not constant. In conclusion, the three values of mean,

median and minimum do not depend on neither rotated nor translated image matching.
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function cv = c¢covm (A, 6B)

% COVM covariance matrix between A and B
[mr, nc} = size(A);

[mrB, ncB] = size(B)

if mr ~= mrB; error('Their matrix rows are not machted!"); end;

if ne ~= ncB; error('Their matrix columns are not machted!'); end;
vecA = reshape (A,mr*nc,1); meanA = mean(vecd);

vecB = reshape(B,mr*ngc,l); meanB = mean{vecB) ;

C = real (ifft2(fft2{(A-meanh, 2¥mr-1,2%nc-1) . ¥£ffE2(flipud({fliplr (B-

meanB)) ,2%*mr-1,2%nc-1)});
cv = C(mr:end, nc:end)/(norm(vecA-meanA,2) *norm (vecB-meanB,2)) ;

g1/ 48 TAa(Code)aomn3nain11unls1/521 (Covariance Matrix)

% statisticCoVM.m
clear all;
close all;

vall = []; val2 =[]: wal3 = []; vald = []; val5 = []J; n = []:
for pic=1:1:360;
%A=double (imread ([ 'D: \IRPUS02\Financehccounting\ScoZoGroup\2550\RawDa
ta\RealDatal l\rot' num2str{pic) '.3pg'l));
A=double (imread ([ '\rot' num2str(pic) '.Jjpg'l)):
COVM = covm({A,A) ;

f£ECOVM = £££2 (COVM) ;
afftCOVM = abs (E£tCOVM) ;

vall = [vall max (max (afftCOVM))];

valZ = [val2 mean (mean (afftCOVM)) 1
val3 = [va;3 median (nedian (af£fE£COVM) )] ;
vald = [vald std(std(afftCovM))];

vals = [val5 min(min(afftCOVM))]:

n = [n pic];
end;

CovmVal = [vall; val2; val3; vald; valb]:
save CovmValData CovmVal;

figure (1)
subplot(5,1,1); plot(n,CovmVal{l,:
subplot (5,1,2); plot(n,CovmVal(2,:
subplot(5,1,3); plot(n,CovmVal (3, :
subplot(5,1,4); plot(n,CovaVal(4,:
subplot(5,1,5); plot(n,CovmVal(5,:

ylabel {'Max. R[n]');
ylabel ('Mean R[n]');
ylabel ('Median R(n]'});
ylabel ('Std. R[n]');
ylabel {'Min. R[n]l'");
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function cr = cor(A,B)

-vecA-= reshape(A,nr*nec,1)-;— _ —

% COR corelation matrix between A and B

[mr, nc] = size(A); [mrB, ncB] = size(B}:

if mr ~= mrB; error('Their matrix rows are not machted!'); end;

if ne ~= ncB; error{'Their matrix columns are not machted!'); end;

vecB = reshape(B,mr*nc,1};
C = real (if£t2 (FfL2(A,2*mr-1,2%nc-1) . *££f£2 (flipud (fliplxr (B} } ,2*mr-

s1lfis0 Tha(Code)ominindandunius (Correlation Matrix)

% statisticCorm.m
clear all;
close all;

vall = []: val2 =[]; val3 = {]; vald = []; vals = []; n = [}];
for pic=1:1:360;
$A=double {imread ([ 'D: \IRPUSO2\FinanceAccounting\SoocZoGroup\2550\RawD

ata\RealDatal 1\rot' num2str(pic) '.Jpg'l));
A=double (imread(['\rot' num2stripic) '.jpg'l)):

COR = cor (A,A); -
fftCOR = ££ft2 (COR) ;
afftCOR = abs (f£tCOR) ;

vall = [vall max{max{afftCOR)}];

val?2 = [val2 mean{mezan (afftCOR)}];
val3 = [valld median{median{afftCOR)}]:;
vald = [vald std{std{(afftCOR))]:

valb = [valb min{min{afftCOR))]:

n = [n pic];
end;

Corval = [vall; val2; val3d; vald; valb]:
save CorValData CorVal;

figure (1) ;

subplot(5,1,1); plot(n,Corval(l,:)); ylabel ('Max. RIn]');
subplot(5,1,2); ploti(n,CorVal(2,:)); ylabel{'Mean R[n]'};
subplot{(5,1,3); plot(n,Corval(3,:}); ylabel ('Median R[n]'};
subplot(5,1,4); plot(n,CorVal(d,:)); ylabel('Std. Rinl');
subplot(5,1,5); plot{(n,Corval(5,:)); ylabel{('Min. R{n]');

slfis1 1An(Code) Mmmaaaanomasndfanduius (Correlation Matrix)
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Co‘l’]‘i’]ﬁ“nﬁfil H.1
druit MINYUMN msideumm

1 50 (2,0)
2 _wo_ | . _40_
3 150 (0,8)
4 260 (G,—iG).
5 220 (-12,12)
6 240 (15,-15)
7 260 (2,2
8 300 (-5,-5)
9 320 (-1,-1)
10 360 (-10,-10)
11 -50 (2,0)
12 -100 (4,0}
13 -150 (0,8)
14 -200 (0,-10)
15 220 (-12,12)
16 -240 (15,-15)
17 260 - - - (2,2) -
18 -300 (-5,-5)
19 -320 (-1,-1)
20 -360 (-10,-10)
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