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Presentation Outline

« Show real world data.

« Calculate mean and covariance.
« Show code.

« Calculate SVD.

« Show principle components.

« Show 2 decomposed images.

« Conclusion
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Calculate Mean and Covariance
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he Code

n=400300;
avg=avg(:);
y=zeros (4096,4096) ;

ct=0;
for i = 1:n
if exist(strcat(’./pics64GG/imageGG64_"', num2str (i), '.jpg'))
x=cast (imread(strcat (‘./pics64GG/imageGG64_"',num2str (1), '.Jjpg"), 'jpg'), 'double');
x=x(1:);
ct=ct+1;

for k=1:4096
y(:,k)=y(:,k)+(x-avg) *(x(k)-avg(k));
end
end
if (i~=314647 && 1~=328594 && i~=400246) %bad images
if exist(strcat(’./pics64/image64d_"',num2str (i), '.jpg"))
x=cast (imread (strcat (‘./pics64/image6d_"',num2str (i), '.jpg"), 'jpg'), 'double"');
x=x(1:);
ct=ct+1;
for k=1:4096
y(:,k)=y(:,k)+(x-avg) *(x(k)-avg(k));
end
end
end

if (mod(i,10)==0) i Calculating the covariance column
end

wise proved fastest in Matlab.
end

covar=y/ct;
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Calculate SVD

Yy = PDP’"
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D is ordered positive diagonal
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The palette for these vectors is black for -1, white for 1, and grayscale applied linearly for in between values.
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The Principle Components
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Decomposition of image64_1.jpg

(4096) = 2% = x4 for 3910 < k <4096
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=1

but x5 =112 #111= 3%

X

x3909.jpg *4096.jpg

ECE270A Chris Deotte 10/21/09

Department of Mathematics




Decomposition of image64 326.jpg
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This image can only be perfectly represented with
all of its principle components as shown here.
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Results and Conclusions

e This procedure allows us to approximate and/or represent
perfectly our data with less principle components than
dimensions.

e Half of the images can be perfectly represented with only 3304
principle components (determined by analyzing every image)

e 2.7% of the images need all of the principle components for
perfect representation (determined by analyzing every image)

e [ suspect if the data were less varied we could approximate all
our data exactly with a limited number of principle
components.

e It would be fun and enlightening to redo this project with
1images that are more similar like photographs of faces.
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