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EECS 16B Note 15: Low-Rank Approximation and Principal Component Analysis 2023-04-04 14:12:47-07:00

Figure 5: The author’s friend’s cat Snyder.

It can be represented as three matrices Ag, Ag, A € R*¥B2%3924 corresponding to R, G, and B of the
image. We perform a rank-{ approximation Ag = UR;ZZR,-ZVEW Ag = UG;ZZG;ZVJ.Z/ Ag = UG;EZG;ZVEW
and then compose an image out of them, for different values of £. The results are shown below.

500 1000 1500 2000 2500 3000 3500 4000 0 1000 1500 2000 2500 3000 3500 4000 500 1000 1500 2000 2500 3000 3500 4000

(@ /=1 (b) { =5. (0) £ =10.

500 1000 1500 2000 2500 3000 3500 4000 0 500 1000 1500 2000 2500 3000 3500 4000 500 1000 1500 2000 2500 3000 3500 4000

(d) ¢ = 25. (e) £ =50. (f) ¢ = 100.

By rank 100 approximation, the image is almost perfect. Now, the original image had 3 x 4032 x 3024 =
36578304 entries; at rank 100, we have 3 x 100 x (4032 + 3024 4+ 1) = 2117100 entries, so we need to store
around 5% of the original image. Not bad!

See Appendix D for some code showing how these images were created.

6.2 PCA

Sadly, no cats for this example.
Suppose we, as course staff, have m students in our class, and n assignments. Let A € R™*" be a matrix,
such that the i student’s grade in the j assignment is Ajj.

¢ If we consider the assignments to be the data points, then A is a data matrix with column data.
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