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Reconfigurable modular robot adaptively transforming a mechanical structure
- Structure construction with distributed autonomous synchronous control -

*Yousuke SUZUKI, Hitoshi KIMURA, Michihiko KOSEKI, Norio INOU, Tokyo Tech

Abstract This paper describes group robots called CHOBIE that adaptively construct a mechanical
structure. The robots have slide motion mechanisms and transform the structure by synchronous movements.
First of all, mechanical features and constraints of the robots are described. Second, as an effective control
method for the synchronous robotic system, a scheme using a “temporary leader” is introduced. Some ex-
perimental results show the validity of the scheme. Third, a simulator which predicts transforming processes

of CHOBIE is developed.
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Fig. 1 Slide motion mechanism of CHOBIE
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Fig. 2 Mechanical constraints between adjacent robots
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Fig. 3 Locking mechanism and position of strain gauge
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Fig. 4 Flow of transformation
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Fig. 5 Crawl motion
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Only this robot sends
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Only this robot receives
signals from vertical and
horizontal directions.
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Fig. 6 Procedure of determining a leader




Fig. 7 Crawl motion with three robots
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Fig. 8 Crawl motion with five robots
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Fig. 10 Flow chart of switching the algorithms
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Fig. 11 Load adaptation in bridge construction
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Fig. 9 Bridge construction Fig. 12 Load adaptation with five robots
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Fig. 13 Simulator for CHOBIE

Fig. 15 Experimental results of generalized crawl motion
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