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An image segmentation algorithm based on non-negative latent
factor model and two-dimensional OTSU method

ZENG Cheng, ZHANG Chao, YANG Yingguang

(School of Electrical Technology, Anhui Vocational College of Defense Technology, Lu’an 237000, Anhui, China)

Abstract; Due to the complexity of the actual environment and the limitation of measurement technology, pixel value loss often
occurs during the image acquisition process, which will seriously affect the image segmentation results. In this paper, a non-—
negative latent factor model is proposed to impute the missing information based on the known information in terms of the Lagrange
multiplier method and the regularization method. Then, after image imputation, an improved two-dimensional OTSU method is
developed to segment the complete image. This method includes the following two steps: firstly, the maximum entropy
methodology is used to calculate the threshold of the average gray-scale of the image, which greatly extracts the margin when
fulfilling the image segmentation; secondly, based on the established threshold, a two—dimensional OTSU method is used to obtain
the threshold group and segment the image. Finally, comparative experiments are carried out on MNIST and FashionMNIST
datasets. The experimental results show that the algorithm proposed in this paper has the overwhelming advantages of the accurate
missing imputation, the excellent segmentation performance, and the good resistance against the disturbances.
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Fig. 1 Two-dimensional gray histogram
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Fig. 2 Degree of absence and filling contrast Fig. 3 Comparison of various segmentation algorithms
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Table 1 PNSR obtained by combining non—negative latent factors with various algorithms

EVEITES B/ % 0TSU HEARBE H 3 R ESE=R7S

MNIST 30 9.347 9.313 3.735 9.538 12. 039

MNIST 50 8.120 8.102 3.724 7.716 10. 116

MNIST 70 7.110 6.090 3.249 7.086 8.558
FashionMNIST 30 13.432 13.433 5.514 8.902 17. 988
FashionMNIST 50 11.261 8.931 3.423 6.756 16. 561
FashionMNIST 70 3.056 3.076 2.745 6.792 3.726

®2 SFEMESEMEELSH PNSR
Table 2 PNSR obtained by combining pyramid interpolation with various algorithms

e BRI/ % 0TSU HARBE 3 B TR AL

MNIST 30 8.246 8.465 3.614 9.462 11. 246

MNIST 50 7.450 7.162 3.527 7.015 9.562

MNIST 70 6.371 5.493 3.048 6.912 8.079
FashionMNIST 30 12. 246 11.552 5.017 7.801 16. 480
FashionMNIST 50 10. 147 7.813 3. 405 6.427 15. 561
FashionMNIST 70 2.735 2.976 2.674 6.392 3.652
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