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Adaptive Traversability Analysis and Behavior Generation Method for Mobile Robots on Rough Terrain

Yusuke TANAKA, Yonghoon JI, Atsushi YAMASHITA and Hajime ASAMA

This paper describes a novel rough terrain traversability analysis and behavior generation method for mobile robot navi-

gation. We focused on the scenario of mobile robot operation in complex environment such as disaster sites. The proposed

method enables mobile robots to analyze terrain traversability of surrounding area and select safe course direction. Ac-

cording to the selected course direction, appropriate control input is calculated and mobile robot moves following the

calculated control input. Terrain traversability analysis and course direction judgment are realized based on feature value

calculation of terrain, fuzzy inference and vector field histogram. Mobile robot’s behavior generation is realized based

on control method which takes advantage of reference posture tracking. The experimental results show that the proposed

method can navigate mobile robot successfully to the target location in complex environment including terrain area.

Key words: mobile robot, fuzzy inference, terrain traversability analysis, course direction judgement, behavior genera-

tion
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Fig. 1 Flowchart of the proposed method
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Fig. 10 Two mobile robots used in experiments

(a) PIONEER 3-DX

Table 1 Mobile robot’s specifications: (a) PIONEER 3-DX, (b) Amphibious mo-

bile robot
Category H (a) (b)
Size 455 x 381 x 237mm | 690 x 650 X 610 mm
Weight 9kg 80 kg
Traversable slope 13 degree 34 degree

Table 2 Parameters used in experiments on the simulator: (a) PIONEER 3-DX,
(b) Amphibious mobile robot

Category H (a) ‘ (b)

Point cloud height threshold: z¢y, 0.04 m 0.4 m

Risk value threshold: 71imit 60 85
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Fig. 11 Experimental results on the simulator with two different robots
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Fig. 12 Comparison of two translational velocities

Table 3 Traveling time to the goal position with different experiments: (a) PIO-
NEER 3-DX, (b) Amphibious mobile robot
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Fig. 13 Experimental results in the real environment with two different robots
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