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Distance Measurement Based on Structured Light Image for Mobile
Robots
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(Soo-Yeong Yi, Youngjin Hong, and Jin-Ho Suh)

Abstract: In this paper, we address an active ranging system based on laser structured light image for mobile robot application. Since
the burdensome correspondence problem is avoidable, the structured light image processing has efficient computation in comparison
with the conventional stereo image processing. By using a cylindrical lens in the laser generation, it is possible to convert a point
laser into a stripe laser without motorized scan in the proposed system. In order to achieve robustness against environmental
illumination noise, we propose an efficient integro-differential image processing algorithm. The proposed system has embedded
image processing module and transmits distance data to reduce the computational burden in main control system.

Keywords: laser structured light image, active ranging system, laser stripe, integro-differential image, calibration
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Fig. 1. Distance measurement system based on structured light
image.
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Fig. 3. Image difference for extraction of structured light.
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Fig. 4. Camera model and distance measurement based on
structured light image.
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Fig. 8. Smart distance measurement sensor module based on
structured light image.
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Table 1. Parameter values at convergent state.
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Fig. 13. Distance calibration process by gradient method.
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