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Research on motion planning of two-arm pomelo-picking robots
based on probabilistic sampling EIT" algorithm and artificial

potential field method
WANG Haiyang® ,CAO Yonggan® ,WANG Xiaowei* \CHEN Haolong® ,ZHANG Lei""
(a. School of Mechanical Engineering; b. Zhejiang Key lLaboratory of Intelligent Sensing and
Robotics for Agriculture, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: To solve the problems of low path planning efficiency and poor path quality when dual-arm
robots perform picking tasks in unstructured environment, a motion planning algorithm for two-arm
pomelo-picking robots based on probabilistic sampling EIT" algorithm and the artificial potential field
method was proposed. Firstly, the environment was divided into multiple regions. and the sampling
probability of each region was calculated and sampled by constructing the environment information
evaluation function. On this basis, the main arm path planning was carried out by asymmetric bidirectional

path planning. Secondly, quaternion was used to determine the attitude of the slave arm, and artificial
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potential field considering environmental information and grasping requirements was established to plan
the path of the slave arm. Finally, simulation analysis was carried out through two-dimensional and three-
dimensional simulation environment tests to verify the feasibility and effectiveness of the algorithm. The
results show that the path cost of the proposed algorithm was optimal in all the three environments, with
the highest being 23.60% lower than the RRT algorithm, and the lowest being 0.24% lower than the EIT"
algorithm. The highest time cost was 0.6915 s and 1.4337 s lower than the RRT and RRT" algorithms,
respectively. In the simulation environment established on the CoppeliaSim simulation platform, the two-arm
motion path was planned, indicating that the method is feasible in the picking operation. This study can provide
some experimental basis for the research and development of pomelo-picking robots, and also provide some
theoretical reference for the path planning research of two-arm picking robots,
Key words: picking arm; pomelo picking; path planning; EIT" algorithm; artificial potential field
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