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Abstract: This paper proposes a fast image-segmentation algorithm with a multilevel threshold based on
the Tsallis relative entropy and wind-driven optimization algorithm. First, the principle of the Tsallis
relative entropy is analyzed, and single threshold segmentation is extended to multilevel threshold
segmentation. Then, a Gauss distribution is used to fit the image histogram information after segmentation,
and the Tsallis relative entropy is used to determine the best segmentation threshold. To improve the speed
of the threshold-segmentation algorithm, a wind-driven optimization algorithm is used to find the optimal
solution of the Tsallis relative-entropy function. Finally, the proposed algorithm is compared with
exhaustive and particle swarm optimization algorithms. The proposed algorithm is also compared with the
Otsu algorithm and the multi threshold-segmentation method based on two-dimensional entropy. The
experimental results show that the proposed algorithm can be used for multi-threshold segmentation of
images with high speed and high accuracy.
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Fig.1 The algorithm flow chart

- V. e V.
(d) Lake
B2 ARSCEEN&Z MR 5 3145 R
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Table 1 PSNR and computation time values of three methods
; Number of Exhaustive method PSO-Tsallis method Proposed method
mages
g threshold PSNR/dB Time /s PSNR/dB Time /s PSNR/dB Time /s
1 9.1611 4.56 9.1611 0.67 9.1611 0.45
Camera
2 13.232 1165.45 13.192 0.72 13.209 0.48
256x256
3 19.543 16789.35 19.413 0.73 19.541 0.49
1 8.9778 12.34 8.9778 1.13 8.9778 0.87
Lenna
2 12.897 2267.55 12.678 1.21 12.879 0.89
512x512
3 19.765 2512343 19.567 1.24 19.756 0.93
1 9.0558 12.56 9.0558 1.12 9.0558 0.91
Baboon
2 12.912 2356.23 12.89 1.21 12.908 0.92
512x512
3 19.878 25789.45 19.789 1.22 19.867 0.92
1 9.0858 12.45 9.0858 1.17 9.0858 0.9
Lake
2 11.987 2312.34 11.906 1.21 11.986 0.93
512x512
3 12.854 25463.12 12.812 1.23 12.853 0.94

(a) Ji4HKE  (a) Original image

(b) Otsu Hi%  (b) Otsu algorithm

997



426 10 AN N Vol.42  No.10
2020 4 10 H Infrared Technology Oct. 2020

(c) —4EH%5i% (c) Two-dimensional entropy algorithm (d) A3LH I (d) The proposed algorithm
3 BEs EUE R R RE Fig.3 Single threshold segmentation of coal -rock image

(a) JF4AKEIE  (a) Original image (b) Otsu Hi%  (b) Otsu algorithm

(c) —#EH53% (c) Two-dimensional entropy algorithm (A CHE  (d) The proposed algorithm
B4 kBB R e 53 %) Fig.4 Single threshold segmentation of flame image

(a) JRUGEEME  (a) Original image (b) Otsu Hik (b) Otsu algorithm

¥
(c) —#ER5i%: (c) Two-dimensional entropy algorithm (AR LHEE  (d) The proposed algorithm
B 5 Lo AMEG R RME A Fig.5 Single threshold segmentation of Infrared image
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Table 2 Image of one threshold segmentation contrast table
OTSU Two-dimensional entropy !'*! Proposed method
fmages Threshold UM Time /s  Threshold UM Time /s  Threshold UM Time /s
coal -rock
image (127,127) 0.879 0.48 (130,133) 0.856 2.12 (122,125) 0.889 0.51
312x418
flame
image (79,79) 0.765 1.11 (81,83) 0.744 3.12 (63,65) 0.786 1.13
587%700
Infrared
image (106,106) 0.789 1.23 (108,107) 0.751 3.54 (100,102) 0.790 1.21
580x780
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