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Camouflage Object Detection Technology with Binary Fringe Projection
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Abstract The detection technology for camouflage objects plays an important role in agricultural management, field
search and rescue, military detection, and other fields. However, this technology usually requires complex
operational models and massive data experiments, which is not conducive to high-speed online detection. In this
paper, a detection method for camouflage objects with binary fringe projection is proposed. Three binary fringe
images are projected onto the surface of the detection area and the camouflage object intrusion area, respectively,
and the edge image is acquired. After the background shadow is eliminated by the mask extraction algorithm and the
misplaced fringe is eliminated by the dilation operation, the complete real information of the camouflage object is
finally obtained. The simulation and experimental results show that the proposed technology can quickly and
accurately attain the real information about the position and contour of camouflage objects in complex environments,
which verifies the effectiveness of the proposed method.
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Fig. 5 Detection area and camouflage object model. (a) Three-dimensional model of detection area;

(b) vertical view of camouflage object; (c¢) three-dimensional model of camouflage object
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Table 1  Comparison of correct rate and SSIM values under different SNR noise intensities
Item Proposed method Ref. [6] method
SNR /dB 18 16 14 18 16 14
Number of correct points 6394 6358 6172 5097 5026 4989
Correct rate /% 99. 95 99. 39 96. 48 81.14 80.12 78.49
SSIM /% 99.98 99. 82 98.83 87.87 85.43 80. 31
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Fig. 7 Influence of filter blur on camouflage detection. (a)—(c) Fringe patterns of proposed method; (d)—(f) fringe

patterns of Ref. [6] method; (g)—(i) camouflage detection results of proposed method; (j)—(1) camouflage

detection results of Ref. [6] method
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Table 2 Comparison of correct rate and SSIM value under different filter blurs

Item Proposed method Ref. [6] method
o 1 3 5 1 3 5
Number of correct points 6397 6308 6239 6268 6141 6093
Correct rate /% 100. 00 98.61 96. 44 99.78 97.76 96. 99
SSIM /% 100. 00 98.77 97.92 99. 63 98. 48 98.17
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Fig. 8 Influence of fringe period on camouflage detection. (a)—(e) Fringes with 20, 40, 60, 80, and 100 pixel fringes

period; ()—(j) camouflage detection results with 20, 40, 60, 80, and 100 pixel fringes period
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