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Infrared Image Segmentation Based on MRF Combined with
Two-algorithm Game

WANG Kun, ZHANG Kai, WANG Li, ZHUGE Jing-chang
(Civil aviation university of China, Tianjin 300300, China)

Abstract: Extracting the infrared image chip exothermic area at a circuit board, which is an important part of
the fault detection system, has also been a key point in field of image segmentation. With the characteristics
of infrared image and insufficient of traditional segmentation algorithm efficiency and accuracy considered,
an infrared image segmentation algorithm based on MRF combined with two- algorithm game is proposed.
First, OTSU method is used for initial segmentation, then the image segmentation model is established
through MRF; Finally, segmentation is achieved through game between SA and ICM optimization strategy
and by searching for the Nash equilibrium point. The simulation results show that the algorithm can not only
extract accurately exothermic areas of all circuit board chips without manual intervention, but also make the
speckle noise suppressed and keep the detail characteristics effectively. And the algorithm has a certain
practicality and robustness.
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Fig.3 The segmentation results comparison chart of three
different method
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Table 1 The iterative comparison of three different algorithm

Algorithm SA ICM Method combined with two-algorithm game
Iterations 691 81 397
Total iteration time/s 733.14 9.31 59.48

Global convergence energy 68862.41 733291.16 63316.71
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Table 2 MRC of the traditional and improved MMD algorithm
%

Time/min 5 15 35

SA 11.32 14.58 19.79
ICM 15.47 18.17 22.06
Method combined with two-algorithm game 1.72 4.33 7.24
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Fig.4 The segmentation results comparison in different chip working conditions
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