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Multi-threshold segmentation of fragment sequence images based on

a modified tasmanian devil algorithm
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Abstract: To tackle the challenge of segmenting small debris targets against complex backgrounds in static explosion
imagery, we' ve refined a multi-threshold segmentation technique using a tasmanian devil algorithm. This method
leverages Tent chaos mapping for population initialization and an adaptive weight strategy to bolster global search
efficiency. It also integrates an elite reverse learning strategy to evade local optima traps. Using ITDO to solve for the
minimum value of Tsallis relative entropy as the target function value to calculate the optimal threshold for debris image
segmentation. Simulations reveal that the ITDO algorithm outperforms others in convergence and stability across 12
benchmarks. The ITDO-Tsallis algorithm, notably. offers swifter convergence and more precise target resolution than
its counterparts, proving its efficacy in debris image segmentation within static explosion fields.
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Fig. 1 Flow chart of image multi-threshold segmentation
based on ITDO-Tsallis
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PRI R Al
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F2 schwefel 2. 22 [—10,10] 0
E3 schwefel 1. 2 [—100,100] 0
F4 schwefel 2. 21 [—100,100] 0
F5 Rosenbrock [—30,30] 0
F6 Rastrigin [—5.12,5.12] 0
F7 Ackley [—32,32] 0
F8 Griewank [—600,600] 0
F9 Penalizedl [—50,50] 0
F10 Penalized2 [—50,50] 0
F11  Shekel's Foxholes [ —65.536,65.536] 1
F12 Shekel’s Family [0,10] —10
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Table 2 Comparison with other intelligent algorithms
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b e 2 1.95X10°° 2.24X10°° 0. 0204 0.023 6
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K10 b 22 4.100 0 0.2110 0.258 0 0.199 0
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Fig.2 Average convergence curve for 30 experiments
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Table 3 Comparison of the performance of the three methods

(=R7S A BIE PSNR SSIM BATIEE] /s SD

) 133. 65

GWO 21.537 6 0.811 4 3.01 0. 037
252.98
43. 96

TDO 22.963 9 0.858 3 1.52 0.014
253. 66
i . 13.19

ITDO-Tsallis 22.963 9 0.896 1 1. 46 0.003
253. 66
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