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Construction of Fuzzy Inference-based Terrain Traversability Analysis Method for Mobile Robots
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This paper describes a novel rough terrain traversability analysis method for a mobile robot
navigation. We focused on the scenario of mobile robot operation in disaster environment with
limited sensor data. The proposed method enables mobile robots to analyze terrain traversability
of surrounding area and select safe course direction in spite of the limited sensor data acquisition
area. Terrain traversability analysis and course direction judgment are realized based on feature
value calculation of terrain, fuzzy inference and vector field histogram. The experimental results
show that the proposed method can select safe course direction of the mobile robot successfully.
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Fig.1 Example of visualized point cloud data acquired
by laser range finder.
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Fig.2 Division of mobile robot anterior region into imag-
inary rectangular areas.
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Fig.3 Membership functions for three feature values.
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Fig.4 Fuzzy rule of proposed method.
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Fig.7 Experimental instruments.
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Fig.8 Experimental result in environment 1.

Target position Mobile robot Target positi

(a) Experimental environment 2

(b) Acquired point cloud data

Selected direction

Vector Field Histogram

60 Tlimit

Risk value: 7y

-2 -54 -36 -18 0 18 36 54 72
Direction [deg]

(c) VFH

Fig.9 Experimental result in environment 2.
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