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Fig. 1 Robot system composition
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Fig.2 Mechanical structure diagram of the dual-arm robot
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Fig. 3 Flow chart of the action restoring program
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Design of dual-arm cooperative teaching robot based on binocular vision

WEN Xiulan' HU Yang' YAO Bo' ZHAO Yibing® SONG Aiguo’ CUI Weixiang'

1 School of Automation,Nanjing Institute of Technology,Nanjing 211167
2 Industrial Center/School of Innovation and Entrepreneurship, Nanjing Institute of Technology, Nanjing 211167

3 School of Instrument Science and Engineering, Southeast University, Nanjing 211196

Abstract To make up for the shortage of experimental devices for the emerging majors such as intelligent manufac-
turing and robot engineering, as well as the urgent needs in improving students’ innovative and practical ability, we
design a dual-arm cooperative teaching robot based on binocular vision.The mechanical part of the two arms is a
symmetrical structure mounted on a big stable base to reduce manufacturing cost and coordinated grasping difficulty.
In order to increase the accuracy of the robot terminal pose acquisition and thus improve the dual-arm cooperative
grasp in both accuracy and stability,we design a teaching motion restoring algorithm and a reprojection error mini-
mization algorithm.The upper computer of the system can drag and control the two arms to do programming teaching
and action group experiments;and the robot can not only process images and conduct single-arm grabbing experi-
ments under visual guidance,but also carry out motion analysis experiments,online programming,and open experi-
ments of coordinated grabbing.The proposed system is cost-effective , rich in functions, highly integrative ,and able of
both drag teaching and open experiments, which is helpful to improve students’ innovative and practical ability,
therefore it is very suitable for promotion and application in the experimental teaching courses for intelligent manu-
facturing, robot engineering and other related majors.

Key words binocular vision ;dual-arm cooperation ; drag teaching ; reprojection error



