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Trajectory planning for the mechanical arm of the moxibustion robot
based on the improved particle swarm optimization algorithm

Zhang Yihao'* Li Yuezhong'*? Ye Lan'®
(1. School of Electronic and Electrical Engineering, East China University of Technology,Nanchang 330013, China;
2. Jiangxi Industrial Technology Research Institute of Rehabilitation Assistance, Nanchang 330013, China;

3. Nanchang Key Laboratory of Brain-Computer Interface and Intelligent Rehabilitation Equipment, Nanchang 330013, China)

Abstract: To enhance the efficiency and performance of trajectory planning for the robotic arm of a moxibustion robot,
a study on joint space trajectory planning methods was conducted. An improved particle swarm optimization (PSO)
algorithm was proposed, which incorporated dynamically adjusted inertia weights and learning factors, combined with
3-5-3 polynomial interpolation for trajectory planning. A six-axis robot model in MATLAB was used to establish the
robotic arm model for simulation experiments. In the simulations, the proposed algorithm was compared with the
standard PSO algorithm. The results showed that the joint angular displacement, angular velocity. and angular
acceleration curves planned by the improved algorithm were continuous and smooth without abrupt changes. The initial
and final velocities were zero, and the entire velocity and acceleration profiles strictly satisfied the constraints without
exceeding the maximum operational limits. Meanwhile, the trajectory planning time was reduced from 7 s to 3. 139 s,
representing a 55.16% improvement in time efficiency. The results verify the effectiveness and superiority of the
proposed algorithm in robotic arm trajectory planning.
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Fig. 1 Flowchart of the improved particle swarm

optimization algorithm
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