Image Compression with SVD

Ao30%322 37,948u1v] +5,050uz vy +4,331ugvy +3,428uyv, +2.916us vy
u = 74.060 ¢y =553 co =1,106 c3 =1,659 cq = 2,212 cs = 2,765
e1 =273 eo0 = 24.3 e3 = 21.6 eq = 20.1 e = 18.8
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eg = 15.9 er = 14.7 eg = 13.7 g9 = 13.0 €10 = 124 €20 =17.9

> 4 = mn — number of pixels; ¢, — compressed data volume (¢, = p(1 +n +m))
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Image Compression with SVD

o309 = 552 040 = 450 o509 = 360 og0 = 296 o790 = 260
u = 74.060 c30 = 16,590 cq0 = 22,120 cs50 = 27,650 ceo = 33,180 c7o = 38,710
Ep: €30 = 6.3 €40 = 4.9 €50 = 4.3 €60 = 4.1 ET0 = 3.5

ogo = 226 ogo = 196 o100 = 177 o110 = 155 o120 = 141 o130 = 122
cgo = 44,240 cgo = 49,770 c100 = 55,300 c110 = 60,830 c120 = 66, 360 c130 = 71,890
ego = 3.1 €90 = 2.8 €100 = 2.5 €110 = 2.2 €120 = 1.9 €130 = 1.6

> 4 = mn — number of pixels; ¢, — compressed data volume (¢, = p(1 +n +m))
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SVD of “Baboon”

The 120 x 100 matrix A of grey values in image points is decomposed
into three matrices A = UDV " the 120 x 100 column-orthogonal

matrix U, the 100 x 100 diagonal matrix of singular values D, and the
100 x 100 orthogonal matrix VT

Ranges of the matrix elements:
A U D A%
[0;255] | [-0.38;0.41] | [1.7; 12,326.7] | [-0.55; 0.59]




Stanford University: SVD of Gene Expression Matrix

http://smd.stanford.edu/images/help/svd matrices.gif
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SVD of Yeast Cell Cycle Data

The m x 14 matrix A of gene expression values (m genes; 14 arrays) is
decomposed into three matrices A = UDV: the m x 14 eigenarrays
matrix U, the 14 x 14 eigenexpression levels matrix D, and the 14 x 14
eigengenes matrix V.

The groups of genes that correspond to the higher singular values are the
most strongly expressed.



