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Design of a Visual Feedback Steady State Control System of Space Flexible
Robot Arms Based on Hybrid Multi Strategy Improved Beetle Algorithm

GAO Qiang
(School of Intelligent Manufacturing and Vehicle Engineering,
Sichuan Institute of Industrial Technology, Deyang 618500, China)

Abstract; The grasping quality of the space flexible robotic arm is perturbed, causing a deviation in the operating posi-
tion of the robotic arm. A algorithm with single control parameters is prone to getting stuck in local optima, which affects
control accuracy. Therefore, a visual feedback steady-state control system of spatial flexible robotic arms based on hybrid
multi strategy improved beetle algorithm is proposed. Design the hardware architecture, motion control card, and servo
motor driver of the system to build an efficient, stable, and easily expand hardware platform. In control algorithms, a vis-
ual sensing technology is integrated with feedback control algorithms for robotic arms. By capturing real-time motion images
of the robotic arm and accurately extracting feature points, visual deviations are calculated and used as the feedback informa-
tion to complete the tracking results of motion status. Design a steady-state control law based on tracking results to achieve
steady-state control. An improved beetle algorithm with hybrid multi strategy is introduced to set the steady-state control
gain parameters, dynamically adjust solution space boundaries, and output the optimal global solution to achieve the optimal
steady-state control. The test results show that the system achieves steady-state control processing, the motion attitude er-
ror of the space flexible robotic arm remains within+0. 2°, proving that system has a good control performance.

Keywords: space flexible robotic arm; improved beetle algorithm with hybrid multi strategy; visual feedback; steady-

state control; parameter tuning; attitude tracking
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