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A dynamic shape-shifting method for a transformable tracked robot

Li Nan™ ™, Ma Shugen”™ ™, Li Bin", Wang Minghui*, Wang Yuechao”
( * State Key Laboratory of Robotics, Shenyang Institute of Automation,
Chinese Academy of Sciences, Shenyang 110016)
( ** Department of Robotics, College of Science and Engineering, Ritsumeikan University,
Kusatsu-shi, Shiga 525-8755, Japan)
( ™ Graduate University of Chinese Academy of Sciences, Beijing 100039 )
Abstract
The problem in a conventional shape-shifting process for a transformable tracked robot that the friction force
between the tracks and the ground may embarrass or even stop the process of the shape-shifting, can be avoided by
using the novel dynamic shape-shifting method proposed in the paper. When using the method, the tracks rotate
during dynamic shape-shifting to assist the motion of the module which is in charge of the transformation, so part of
the friction force can be converted into the propulsion force for the transformation by the assisting motion of the
tracks. The dynamic analysis of dynamic shape-shifting shows that the dynamic shape-shifting can reduce the resist-
ance torque and the power loss efficiently in the transformation. The multi-objective optimization method can be
used to get the optimal comprehensive performance. The experiments of the dynamic shape-shifting on the trans-
formable tracked robot Amoeba-II verified the effectiveness of this method.
Key words: transformable, tracked robot, dynamic shape-shifting, power loss, transformation space, multi-
objective optimization
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