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Abstract

This paper makes a preliminary exploration of linear algebra teaching reform under the back-
ground of “Emerging Engineering Education”, emphasizing the close combination of linear algebra
teaching and practical application, interdisciplinary integration with various majors, and the in-
troduction of computer technology and diversified teaching modes. Specifically, we take the ap-
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plication of singular value decomposition of matrixes in image compression as a teaching case to
demonstrate the practice of this teaching reform idea.
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import numpy as np

from PIL import Image

def compress_image (image_path, compression_ratio):

image = Image.open (image_path).convert('L*) # 77T EIMG Iy ik 15 EG

image_array = np.array(image)

U, s, Vt = np.linalg.svd (image_array, full_matrices=False) #%} {45 [ 34T %5 A8 20 it

k = int (compression_ratio * min(image_array.shape)) #/E4i%

U=U[, K] #HEFRT kK MR E

s = s[:K]

Vt = VLK, ]

S=np.diag (s) #iik 7 FIEMRE

compressed_image_array=U @ S @ Vt #/E456)5 I EGHE

# B RS I R B

compressed_image = Image.fromarray (compressed_image_array.astype (np.uint8))

return compressed_image

image_path = ’image_path’ #H 5 X FG %45 R0 45 2

compression_ratio = 0.5

compressed_image = compress_image (image_path, compression_ratio) #1548 B4

compressed_image.save ("compressed_image_path’) #1475 45 o (1) 15

FABELLBATZAND, SER B — KRR B B 54T T4, i A A i 2 B He (H sl
FEFEAN R He 4 22 N Py B8 RCR 23 sl an 1] 1(a) 2= 1] 1(d) o :
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(@) (b) (© (d)
Figure 1. (a) Original image; (b) 70% compression; (c) 50% compression; (d) 10% compression

B 1 (@) RE; (b) E&3RN 70%; (c) EHEZERA 50%; (d) ELEERN 10%
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