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Collision Avoidance using Communication between Autonomous Mobile Robots

Koichi Ozaki*!, Hajime Asama*?, Yoshiki Ishida*®,
Akihiro Matsumoto** and Isao Endo*?

This paper addresses mutual collision avoidance between multiple mobile robots based on a layered strategy. In this
strategy, static motion generation and dynamic motion generation of several levels are provided, and a proper level
of dynamic motion generation is selected for mutual collision avoidance according to the complexity of the situation.
We have implemented two typical methods in the layered strategy, which are rule-based local collision avoidance and
negotiation-based global one using communication. In each method, a robot detects collision and applies as a local
method as possible. Experimental results show two actual mobile robots can achieve mutual collision avoidance based

on the layered strategy.
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Table 1 Priority points concerning environment

[ Ce]

Avoiding action is not constrained | 10
Avoiding action is constrained 0

{_Environmental situation

Table 2 Priority points concerning task requirements

| Motion conditions | Ct]
Movement in an emergency state 5
Movement without task execution | 2
Movement with task execution 0

Table 3 Priority points concerning robot performance

[Cr]
Spin type 2
Steering type (with a small turn) | 1
Steering type (with a large turn) | 0

| Locomotion type
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Fig.15 Photograph of collision avoidance using negotiatic;r_l
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