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3D Range Measurement using Infrared Light and a Camera
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(Incheol Kim and Sooyong Lee)

Abstract : This paper describes a new sensor system for 3D range measurement using the structured infrared light. Environment and
obstacle sensing is the key issue for mobile robot localization and navigation. Laser scanners and infrared scanners cover 180° and
are accurate but too expensive. Those sensors use rotating light beams so that the range measurements are constrained on a plane. 3D
measurements are much more useful in many ways for obstacle detection, map building and localization. Stereo vision is very
common way of getting the depth information of 3D environment. However, it requires that the correspondence should be clearly
identified and it also heavily depends on the light condition of the environment. Instead of using stereo camera, monocular camera
and the projected infrared light are used in order to reduce the effects of the ambient light while getting 3D depth map. Modeling of
the projected light pattern enabled precise estimation of the range. Identification of the cells from the pattern is the key issue in the
proposed method. Several methods of correctly identifying the cells are discussed and verified with experiments.

Keywords : range sensing, infrared camera, structured light
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Fig. 6. Capture infrared light pattern(P: center coordinates of a cell,
A: area, B: brightness).
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Fig. 12. Projection of Fig, 9 on YZ plane.
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Fig. 19. ID labeling of neighbor cells and result(ID: Unique number,
#ID: Number of estimated 1D).
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Fig. 22. 3D range map.
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Table 5. Average error and standard deviation of range measurement.
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(a) Experimental setup

(d) 3D range map projected on XZ. plane
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Fig. 23. Range measurement.
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