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Environment Map Building for Mobile Robots using Scan Data
with Received Light Intensity of a SOKUIKI Sensor

*HARA Yoshitaka (Univ. of Tsukuba), KAWATA Hirohiko (Univ. of Tsukuba),
OHYA Akihisa (Univ. of Tsukuba), YUTA Shin’ichi (Univ. of Tsukuba)

Abstract— This paper describes SLAM algorithm using scan data with Received Light Intensity of a SOKUIKI sensor. We ploposed
two methods based on Bayes Filter. One is Intensity-ICP scan matching with motion model, and the other uses Rao-Blackwellized
Particle Filter. Because of using Received Light Intensity data, these methods are robust for both geometric featured and featureless
environments if there are some features like colors or materials. In addition, the method using Rao-Blackwellized Particle Filter
tracks multiple hypothesis of positions and maps. So it can estimate more robustly and can close loops of environments. The result
of these methods, maps can be built which have abundant informations; not only geometric data but also Received Light Intensity.

Key Words: SOKUIKI Sensor, Received Light Intensity, Scan Matching, Bayes Filter, Rao-Blackwellized Particle Filter, SLAM
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(a) URG-04LX[12] (b) Mobile Robot
Fig. 1 SOKUIKI Sensor and Mobile Robot
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Fig. 2 Example of Received Light Intensity
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