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Abstract In the 3D reconstruction of color structured light, the non-linear coupling of systems, the topological
structure of the test surface, and other factors will affect the decoding of structured light, which can lead to the
missed detection of modulation fringes and the false recognition of color codes. To solve the problem, we proposed
the 3D reconstruction method of color-coded structured light. First, filtering differential projection was performed
on the modulation fringes through the YUV color channel, and then the center feature lines of the fringes were ex-
tracted after an analysis of the waveform distribution of the fringes. Furthermore, the information values of color
codes of the fringes were accurately acquired by virtue of the color clustering method. Finally, in order to establish
the corresponding relationship between the codewords of coded fringes and those of modulation fringes, we put for-
ward an optimal matching method based on the combination of sequence features, and combined with the mathemat-
ical model of binocular depth perception, we solved the three-dimensional information value of the codewords of co-
ded fringes. The experimental results show that this method has a low rate of missed detection, a high recognition
rate of color codes, and strong anti-interference and robustness.
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Fig. 1 De Bruijn color coded structured light pattern
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Fig. 2 Flow chart of 3D reconstruction system based on color structured light
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Fig. 4 Waveform distribution of first-order linear filter differential projection
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Fig. 6 Distribution of color symbols in point clusters in RGB space. (a) Point cluster space distribution in the

case of interference; (b) point cluster space distribution in the ideal case
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Fig. 9 Decision analysis of partial modulation fringe waveform. (a) Distribution of first-order filtering

difference waveform; (b) distribution of second-order filtering difference waveform
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Fig. 10 Characteristic processing of modulation fringe. (a) Binarization of fringe segmentation image;

(b) center feature of modulated fringe
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Fig. 11 Comparison of missed detection of center line extraction of modulation fringe.

(a) Extraction of stripe centerline in Ref. [16]; (b) extraction of stripe centerline in this method
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Fig. 12 Recognition of color code for modulated color structured light stripes. (a) Stripe color recognition in Ref. [16];

(b) stripe color recognition in this paper
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Table 2 Comparison of 3D reconstruction accuracy

unit: mm

Maximum error

Standard deviation Average error

Method
u v u v u v
In Ref. [16] 3.618 3. 647 1.747 1.669 1.421 1. 453
In Ref. [17] 2.633 3.281 1. 643 1.581 1.138 1.179
Ours 2.511 2.502 1. 343 1. 327 1.043 1. 147
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Fig. 13 3D reconstruction effect of different models
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