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Tab.1 Parameters of hydraulic excavator

24 L/mm s/mm 4@ L,.x /mm L, /mm Upax/ () ¢ 57!
o 4 500 990 —64~48 2 490 1 500 21
3 FF 2 500 1175 28~151 2 875 1 700 37
3} 1 300 885 —42~143 2 262 1377 28
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Efficient Air Motion's Trajectory Planning Method

of Hydraulic Excavator Based on
Particle Swarm Optimization Algorithm

SUN Xiang-yun', SHAO Hui', ZHAO Jia-hong®

(1. College of Information Science and Engineering, Huaqiao University, Xiamen 361021, China;

2. Fujian Jingong Machinery Company Limited, Jinjiang 362261, China)

Abstract: Satisfying the constraint condition of bucket attitude, cubic polynomial interpolation method is used for the
trajectory planning on hydraulic excavators. Furthermore, particle swarm optimization (PSO) algorithm is employed to
optimize the time of joint motion with the maximum joints’ velocity constraints, ensuring a shortest motion trajectory of
bucket tip. The experimental data and simulation results show that the proposed trajectory planning algorithm greatly im-
proves the working efficiency of excavator motion, guarantees the smooth movement of each joint, and obtains the optimal
motion path in free space.

Keywords: hydraulic excavator; trajectory planning; particle swarm optimization algorithm; time optimization
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