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Structured Light Three-Dimensional Scene Reconstruction Based on
Binary Space Coding and Decoding
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Abstract We propose a coding and decoding algorithm for stripe boundaries using binary space based on the
binocular structured light system. First, the binary space is defined. Second, the projected patterns are layered in
the order of projection; subsequently, the initial binary space for the first layer of the stripe image is constructed.
Third, based on the sequence of black and white stripes in the initial binary space, the boundary lines of the second
layer of the stripe image are extracted in two subspaces. By repeating the aforementioned operation, the next sets of
boundaries of each layer are obtained from the binary subspace constructed using the previous layer. During this
process, the boundaries are decoded according to the extraction order by considering the consistency of the state of
the binary space in the left and right views. Moreover, broken boundaries are connected according to the direction of
the binary space. Finally, by linearly fitting the forward and inverse stripe boundaries, we observe the sub-pixel
edge points from the intersection of two lines. The experimental results indicate that the entire boundary line can be
accurately obtained using the proposed algorithm. Furthermore, the decoding accuracy is up to 100%, and the
reconstruction result for the plane has an error of 0.0993 mm. Furthermore, the proposed algorithm has a strong
anti-interference for the stripe of a complex scene.
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Fig. 1 Conventional boundary encoding and decoding
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Table 1 Decoding errors for different scenes
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Scene Extracting

Extracting
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Table 2 Comparison of matching errors of multiple lines

Traditional decoding algorithm

Proposed decoding algorithm

Line Line points Matching points Line points Matching points
Left Right Left Right
1 962 999 898 994 1023 932
2 1025 1001 931 1010 1025 938
3 980 316 316 993 1025 948
4 895 992 872 970 1014 959
5 999 1004 106 1008 1025 941
6 989 925 900 1010 975 903
7 959 958 907 958 1025 947
8 435 944 380 950 1025 945
9 982 1006 938 997 1025 948
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