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Abstract: There are some deficiencies in traditional infrared thermal images, such as low contrast and
blurred edges, making segmentation of the target region difficult. Infrared polarization thermal imaging can
clearly highlight the edges and contours of the observed objects. It has been effectively applied in
environmental monitoring, military reconnaissance, industrial nondestructive testing, and other fields.
However, there are few studies on infrared polarization thermal image segmentation. In this work, a novel
infrared polarization thermal image segmentation algorithm based on Tsallis entropy is proposed. First, the
polarization azimuth thermal image is segmented with a Tsallis threshold. Second, the Tsallis index is
optimized by minimizing the intersection and union error rate of the initial segmentation thermal image.
Subsequently, the polarization azimuth thermal image is segmented by utilizing the exponentially optimized
Tsallis threshold, and the quadratic segmentation image is obtained by moving false segmentation through
connected domain detection. Finally, taking the intersection area as the seed region and taking the union
region as the boundary, the final segmentation thermal image is obtained through the regional growth
method. The experimental results show that the algorithm proposed can diminish the false segmentation
region. It can improve the evaluation index of the subjective visual effect, interregional contrast, and shape

measurement and segment the target accurately compared with the minimum Tsallis cross-entropy, Otsu, and
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Fig.2 The optimal threshold value curves of the maximum Tsallis entropy segmentation for different q
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Table | The parameters g and T selected by this method in
fatigue workpiece
0° 60° 120°
q 0.4 0.9 0.1
147 148 136

2 PSR 2 BIRCR XA EL AT FE

Table 2 GLC of fatigue workpiece segmentation
0° 60° 120°

0.3901 0.3748 0.3432

Proposed method

Minimum Tsallis

0.3039 0.3193 0.2456

Cross entropy
Otsu 0.2207 0.1523 0.1469
Fuzzy cluster 0.2207 0.1469 0.1475

R3PS BRI AR I EE PP Fa b

Table 3 F of fatigue workpiece segmentation

0° 60° 120°
Proposed
method 0.0540 0.0268 0.0711
Minimum
Tsallis 0.0201 0.0147 0.0110
Cross entropy
Otsu 0.0183 0.0098 0.0037
Fuzzy cluster 0.0183 0.0143 0.0035
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Table 4 The parameters g and T selected by this method in

Q235 workpiecel
0° 60° 120°
q’ 0.1 0.1 0.1
T 118 132 127

5 Q235 RMF 1 3 BIRCRIXIRIA XS EL VA 4R AR
Table 5 GLC of Q235 workpiecel segmentation
0° 60° 120°
Proposed method 0.4462 0.4308 0.4423

Minimum Tsallis

0.4175 0.4135 0.4007

Cross entropy
Otsu 0.4674
0.1588

0.2058
0.1993

0.4559

Fuzzy cluster 0.1896
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Table 6 F of Q235 workpiecel segmentation
0° 60° 120°
Proposed method 0.2942 0.2412  0.2323

Minimum Tsallis

2729 0.0872  0.0277

Cross entropy
Otsu 0.3192  0.0743 0.2660
Fuzzy cluster 0.0193  0.0905 0.0036
TR Q235 WA 2 B HIAR ST ik 73 B B
SH QRIS BIRIE T WRLSERCR L7 A S04
Q235 XM 2 EBRECHHEF S FIL 7 HIRIXE, 5
K 8 DX Ik A L AR AR — B {EAE Otsu %70 &,
0° U5 i 60° 7 LM W AR 7 I X, TR
M EEFRAR I R BRIE, FE3R 9 TR BRAAIL
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Table 7 The parameters g and T selected by this method in
Q235 workpiece2

0° 60° 120°
q° 0.2 0.2 0.1
T 127 139 126
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Table 8 GLC of Q235 workpiece2 segmentation
0° 60° 120°
Proposed method 0.3856 0.3367 0.3831

Minimum Tsallis

3599 0.3283 0.3719

Cross entropy
Otsu 0.1992
0.1892

0.2915
0.2461

0.1731
0.1419

Fuzzy cluster
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Table 9 F of Q235 workpiece2 segmentation

0° 60° 120°
Proposed method 0.0954 0.0965 0.0787
Minimum Tsallis
0.0522  0.0800 0.0534
Cross entropy
Otsu 0.1042  0.3370 0.0069
Fuzzy cluster 0.0573  0.0587 0.0025
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