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Multi-robot self-reconfigurable systems based on visual feedback

ZHOU You"2, SHUANG Feng't, LI Jin-ke*, SUN Jian-quan®

(1. School of Electrical Engineering, Guangxi University, Nanning 530000, China; 2. Shenzhen Institute of Advanced
Technology, Chinese Academy of Sciences, Shenzhen 518055, China)

Abstract: When performing special tasks, in order to realize the self-reconfiguration function to adapt to the complex
terrain environment, multi-robots must have a safe and efficient autonomous docking and separation system. Therefore,
this paper proposes a method to obtain the relative pose information of the robot in real-time based on visual feedback,
and control the robot to autonomously dock according to the planned trajectory. Firstly, the docking tailstock of the
robot is adjusted to reach a horizontal state, then the marker board captured by the camera is used to calculate the
pose information of the robot, and finally the robot is controlled to perform docking operations according to the planned
trajectory. The unique separation system can achieve real-time separation and abandon the faulty unit when the multi-robot
fails. Experiments verify that the docking success rate of the self-reconfigurable system is as high as 97.3 %, which has
good robustness.

Keywords: autonomous docking; multi-robot; visual positioning; motion planning; pose estimation
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