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FOD Segmentation Method Based on Dual-channel Sparrow Search Algorithm-enhanced OTSU
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Abstract In the method of segmenting foreign object debris(FOD) on airport runways based on image processing,the segmenta-
tion based on deep learning cannot accurately perceive untrained FOD. Therefore,a segmentation method is proposed in this pa-
per,based on the improved Otsu method of dual-channel sparrow(DS-OTSU). In this segmentation method, the sparrow search
algorithm is combined with OTSU, the optimal point set is added to the sparrow search algorithm to optimize the initial popula-
tion,and the perturbations in the positive and negative directions are added to the dual channels to change the calculation method

of the objective function of the sparrow search algorithm. Experimental analysis shows that the detection accuracy and conver-

gence speed of the proposed method are superior to those of other methods.
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Fig. 2 Overall flow of the proposed algorithm
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Fig. 10  Results after corrosion by DS-OTSU method
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Fig. 11  Comparison of convergence curve of FOD images segmented by four methods
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Table 1 Comparison of accuracy
%)

OTSU  NSSA EwW WOV VE DS-OTSU
Original image 1 6.27 9.65 9.25 28.06 79.97 81. 60
Original image 2 30. 60 14. 80 11.72 33.20 78.38 85.01
Original image 3 9. 86 10.40  78.40  32.72  83.42 85.45
Original image 4  96.40 46,50  46.64  96.78  48.33 97.85

#2 KRR
Table 2 Comparison of precision
%)

OTSU  NSSA EW wov VE DS-OTSU
Original image 1~ 68.11 80. 22 79.27 94. 34 98.63 93.07
Original image 2 93.58  91.67  75.94  91.67  98.45 94. 87
Original image 3 47.45 95,83  99.59  98.78  99.64 96.57
Original image 4  96. 71 50.01  56.13  96.32  91.65 96.73

* 3 ABEEXL
Table 3 Comparison of recall
0
OTSU  NSSA EwW WOV VE DS-OTSU
Original image 1~ 46. 90 45.12 45.43 37.30 25.88 84. 66
Original image 2 92.88  96.22  98.17 76.22  42.22 69. 20
Original image 3 11.47 21. 84 15.99 19. 95 14.83 95.97
Original image 4 59. 16 86. 83 84.09 71.88 83.17 81. 88

* 4 Fl BT
Table 4 Comparison of F1 functions
%)
OTSU NSSA Ew WOV VE DS-OTSU
Original image 1 0.5554 0.5775 0.6474 0.6221 0.4100 0.8895
Original image 2 0.9322 0.9388 0.8563 0.8323 0.5909 0.8533
Original image 3 0.1847 0.3557 0.2755 0.3319 0.2581 0.9625
0.7341 0.6346 0.6732 0.8232 0.8720 0.8868
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