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Image segmentation algorithm on contour defects for stamping part
based on improved MRF

Lyu Ning"?, Xiao Jian®, Gao Jian®, Ouyang Xuefeng’, Luo Zhongjie’
(1. School of Mechanical Engineering, Yangzhou Polytechnic College, Yangzhou 225009, China;
2. School of Automation, Harbin University of Science and Technology, Harbin 150080, China)

Abstract: For the problem of visual inspection for surface defects of stamping part during the production process, an improved Markov Ran-
dom Field (MRF) image segmentation algorithm was proposed. First, the pixel-based MRF algorithm was applied to obtain the pixel features
and extract the pixel-based likelihood function, and the stochastic region merging algorithm was used to obtain regional features, and the
likelihood function based on stochastic region merging was extracted. Then, the edge features of the image was obtained by the maximum gra-
dient algorithm, and the edge-based likelihood function was extracted to restore the edge information lost in the stochastic region merging
process. Furthermore, three kinds of likelihood functions were fused, and image segmentation was realized by the minimum energy criterion.
Finally, the effectiveness of the algorithm was verified by comparative experiments with traditional image segmentation methods. The experimen-
tal results show that the improved algorithm can achieve accurate segmentation of stamping part images, and the application effect is better.
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Fig. 1  The first and second order neighborhood systems and their corresponding groups
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Fig. 5 Qualified parts and four typical defects of stamping parts

(a) Qualified stamping part a, (b) Stamping part of lacking material a,  (c¢) Stamping part with squalidity a4

(d) Stamping part with scratch a,  (e) Stamping part with rust as
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Fig. 6 Captured original image and segmentation effect of four algorithms
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Table 1 Comparison of performance evaluation index values

AR Trik a a a3 ay as
Proposed 0. 9365 0. 9083 0.9595 0. 9090 0.9061
GA 0. 7397 0. 8468 0. 8739 0. 9036 0. 8465
e ICM 0.7413 0.8512 0. 8595 0.7524 0. 8078
Graph 0.5273 0. 5039 0. 5007 0. 6062 0. 6528
Proposed 0. 0559 0. 0728 0.0388 0. 0796 0. 0637
GA 0.2354 0.2354 0.1135 0. 0927 0. 1365
GCE
ICM 0.2289 0. 1326 0. 1245 0.2029 0.1715
Graph 0.4571 0. 2886 0.3586 0. 0458 0. 3425
Proposed 0.3603 0.4523 0.2638 0. 4885 0.4276
GA 1. 4650 0. 6745 0. 5802 0. 5542 0. 6693
vt ICM 1. 1000 0. 6598 0. 6259 1. 0290 0. 8623
Graph 1. 8964 1.6168 1.7632 0. 9862 1. 5208
Proposed 0. 4621 0. 6031 0. 3539 0. 4940 0. 6336
GA 7.8532 3.7848 5.3801 1. 6284 3.3637
BDE
ICM 7.2673 2.9459 6.3048 2.6513 6. 6861
Graph 6. 7650 4.3916 4.6786 6. 7459 2. 8405
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Fig. 8 Segmentation effects of special-shaped stamping parts

(a) Shaped stamping part 1 ~ (b) Shaped stamping part 2 (c) Shaped stamping part 3~ (d) Shaped stamping part 4
(e) Shaped stamping part 5  (f) Shaped stamping part 1, Proposed  (g) Shaped stamping part 2, Proposed
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