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Development of a modular reconfigurable robot system

PAN Xin’ an"?, WANG Hongguang' , JIANG Yong', LI Zheng', GAO Wenbin'"

(1. State Key Laboratory of Robotics, Shenyang Institute of Automation, Chinese Academy of Sciences, Shenyang 110016, China; 2.
University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: To obtain both high reconfiguration ability and manipulating performance for applications in education
and research areas, a modular reconfigurable robot experimental system (MRRES) was developed. First, a module
division and reconfiguration method was proposed, next a module library was established, and then a series of joint
modules with integrated transmission, control, and sensing systems were developed. Based on Open GL and VC++,
the software MRR-SIM incorporating the functions of modeling, simulation, and motion control was developed. A
task-and-module-library based illustrative example was presented, and finally a robot was tested. The results of the
experiments show that the proposed division method and the design of the MRRES are appropriate, the high recon-
figuration ability and high manipulating performance were achieved, and the system was applicable to the applica-
tions in education and research settings.
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Table 1 Modules of the robot
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Fig.1 System composition of the MRRES
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Fig.2 Modules and their coordinate systems
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Fig.4 Module library and configurations
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Fig.5 Mechanical design schemes of joint modules
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Fig.7 Control system design of the robot
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Fig.11 Dimensions of the joint and link modules
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Table 2 Dimensions of the modules mm
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a 170 143 133 85 90.566.5 79
b — — — 99.571.5 84 66.5
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