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Abstract: In the paper, we proposed a ring type structured light image based embedded ranging sensor for a mobile robot.
Since the proposed ranging sensor obtains omnidirectional object distance, it is useful for autonomous navigation of a mobile
robot. By matching the local omnidirectional distance map with a given global object map, it is possible to get position and
heading angle of mobile robot in the global coordinates. Experiments for matching and navigation were carried out to verify the

performance of the proposed ranging sensor.
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Fig. 1. Distance measurement based on structured light image.

(a) Structured light image.

(b) Extracted structured light
pixels and its position.
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Fig. 2. Extraction of structured light pixel and detection of its
position.
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Fig. 3. Distance measurement model.
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Fig. 4. Ranging sensor module based on structured light image
using CMUcam3 embedded camera.
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Fig. 5. Omnidirectional distance measurement through ring array

of structured light image based ranging sensor modules.
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(a) Mobile robot environment.
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Fig. 6. Omnidirectional distance data.

(b) Local distance map.

Corner points

(b) Image from camera 2.

(c) Image from camera 3.
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Fig. 7. Structured light images from camera array.

(d) Image from camera 4.
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