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Depth measurement based on infrared coded structured light

Jia Tong, Zhou Zhongxuan, Gao Haihong, Wang Bingnan
(College of Information Science and Engineering, Northeastern University, Shenyang 110819, China)

Abstract: Depth measurement is an important problem in computer vision field. Firstly, a new grid
pattern was designed and a sequence coding and decoding algorithm for the pattern was proposed.
Secondly, a linear fitting algorithm of system parameters for constructing the linear relationship between
the object depth and the pixel shift was proposed, and the lens distortion was rectified. Thirdly, depth
information of object was obtained based on this linear relationship. Moreover, 3D reconstruction was
implemented based on Delaunay triangulation algorithm. Finally, the regularity of the error curves was
utilized to correct the system errors and the measurement accuracy was improved. The experimental
results show that the accuracy of depth measurement is related to the step length of moving object.
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Fig.1 Structure of imaging system
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Fig.6 Error curves of three groups of data after correction
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Tab.1 Depth measurement results

Actual distance Object depth measurement/mm

/mm Depth measurement Error
3 3.1187 0.1187
5 5.105 4 0.105 4
7 7.063 6 0.063 6
9 8.8737 0.126 3
11 11.1395 0.1395
13 13.2177 0.2177
15 15.073 4 0.073 4
17 17.079 2 0.0792
19 19.1512 0.1512
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Fig.8 Color map of depth point cloud
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Fig.9 Three—dimensional reconstruction results , which is showed from
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