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Abstract: Infrared imaging technology is a new non-contact detection method, which has received attention
in the field of on-board circuit board fault diagnosis. This paper combines image segmentation, thermal
resistance network, SVM and D-S evidence theory to solve the problems in the traditional circuit board fault
detection algorithms. Firstly, Image segmentation and thermal resistance networks are used to complete
target region temperature extraction and optimization. Secondly, the temperature feature vector is input to
the SVM to obtain a weighted BPA. Finally, D-S evidence theory is used to complete data fusion and obtain
fault diagnosis results. The experimental results show that the proposed algorithm enhances the positive
impact of effective evidence on the diagnosis results, and greatly improves the diagnostic accuracy of the
circuit board failure mode.
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F1 AFIEEA T &5 BPA  Table 1 Failure mode BPA under different evidence
BPA F1 F2 F3 F4 F5 F6 F7 F8 C)
T 0.2143 0.4443 0.0055 0.2143 0.0278 0.0003 0.005 0.0878 0.0003
T 0.1201 0.2932 0.0075 0.1201 0.2932 0.0380 0.1201 0.0005 0.0075
T 0.0067 0.5427 0.0339 0.1072 0.2617 0.0067 0.0067 0.0339 0.0004
# 2 AFHESEAET Z AL BPA
Table 2  Failure weighted BPA under different evidence
Weighted BPA  F1 F2 F3 F4 F5 F6 F7 F8 )

T 0.1688 0.4530 0.0047 0.2467 0.0257 0.0002 0.0045 0.0961 0.0003

T 0.1377 0.3067 0.0071 0.1225 0.2534 0.0316 0.1330 0.0005 0.0075

T 0.0050 0.5774 0.0296 0.1028 0.2511 0.0046 0.0035 0.0256 0.0003
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#3 HT D-SHEHIMEL W4 Table 3 Fault diagnosis results based on D-S theory

D-S Fusion F1 F2 F3 F4 F5 F6 F7 F8 0

T&T 0.1184 0.6868 0.0003 0.1548 0.0327 0.0001 0.0032 0.0037 1.13X10°°
T&T" 0.0029 0.6910 0.0017 0.0510 0.2498 0.0007 0.0021 0.0008 1.21%X10°°
T&T” 0.0030 0.8804 0.0005 0.0856 0.0220 0.0001 0.0001 0.0084 3.61Xx10 7
T&T'&T” 0.0015 0.9407 0.0001 0.0379 0.0195 0.0001 0.0001 0.0002 9.21x10°°
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Table 4 Comparison of four fault diagnosis results

Method Results Accuracy Rate
Infrared image sequence 48/100 48%
SVM-Individual evidence  66/100 66%
SVM&D-S 94/100 94%
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