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Figure 11.2: Orthonormal bases that diagonalize A using the SVD.
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1 import numpy as np
2 import matplotlib.pyplot as plt

3 import cv2

6 plt.rcParams['font.sans-serif'] = ['SimHei']

9 img = cv2.imread("test_cat.png", cv2.IMREAD_GRAYSCALE)
10

11

12 U, S, Vt = np.linalg.svd(img)

13

14

15 plt.figure(figsize=(14, 6))

16

17

18 plt.subplot(2, 4, 1)

19 plt.imshow(img, cmap='gray')

20 plt.title("EME KA ")

21 plt.axis('off"')

22

23

24 components = [1, 2, 5, 10, 15, 20, 50]

25 for i, k in enumerate (components):

26 k = min(k, len(S))

27 compressed = np.matrix(U[:, :k]) @ np.diag(S[:k]) @ np.matrix(Vt[:k, :1)
28

29

30

31

32 plt.subplot(2, 4, i + 2)

33 plt.imshow(compressed, cmap='gray')

34 plt.title(f" R & (kI NFHFHFE")

35 plt.axis('off"')

36

37 plt.suptitle(' &K ZE % SVDLEHE % E 4, fontsize=16)
38 plt.tight_layout ()

39 plt.show()
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color_image = cv2.imread('test_cat.png')

B, G, R = cv2.split(color_image)

plt.
plt.
plt.
plt.
plt.
plt.
plt.

plt

subplot (1, 3, 1)

imshow(R, cmap='Reds_r')
subplot (1, 3, 2)

imshow (B, cmap='Blues_r')
subplot (1, 3, 3)

imshow (G, cmap='Greens_r')

tight_layout ()

.show ()
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2 plt.
3

4

5 plt.
6 plt.
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s plt.
9 plt.
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11

12

13 plt.
14 plt.
15 plt
16 plt
17 plt
18 plt
19 plt
20

21 plt.
22 plt.

figure(figsize=(12, 5))

subplot (1, 2, 1)

plot(range(1, len(S) + 1), S, color='blue')

title(" HFRE AL ( KM LR
xlabel (' & B] ')

ylabel (' & R 1{E ')

grid(True, linestyle='--', alpha=0.6)

subplot (1, 2, 2)

plot(range(1l, len(S) + 1), S, color='red')
title("H R E LA (X H L AR ")
.xlabel (' & B ")

.ylabel (' % F & u(log) ")

.yscale('log"')

.grid(True, linestyle='--', alpha=0.6,

tight_layout ()
show ()

which="'both')
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