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Motion Planning for Cooperative Manipulation of an Object by Multiple Mobile Robots

Yamashita Atsushi, Non-member, Ota Jun, Non-member (The University of Tokyo), Kawano Kou,
Non-member, Fukuchi Masaki, Non-member (SONY), Arai Tamio, Non-member (The University of
Tokyo), Asama Hajime, Member (The Institute of Physical and Chemical Research (RIKEN))

In this paper, we propose a motion planning method for manipulation of an object by multiple mobile

robots. In the previous cooperative works by multiple mobile robots, manipulation technique based on force-

control has been proposed. However, mobile robots are moving by position-control, and motion errors can

often arise. Then, we build the manipulation technique, which is suitable for mobile robots by position-

control. We propose the manipulation method without using sensor information, and consider the motion

errors of mobile robots and the indefinite element of environment from the planning stage. We compute the

contact position to the object where the object is stable. And the order of operation is generated from the

result of these analyses. After that, we compute the sticks’ paths and each robot’s motion by considering

the limitation of robot motion. We verify the effectiveness of our proposed method through simulations.
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Fig.1. Cooperative manipulation by mobile robots
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Fig.2. Excessive innner force applied to object
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Table 1. Simulation conditions
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