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Fig.1 Schematic diagram of the overall structure of the multi-

dimensional vibration casting sorting and pose adjustment platform
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Fig.2 Structural composition diagram of the lateral posture adjustment device
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Fig. 3 Transmission principle and detailed structure of the toggle

mechanism
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Fig. 4 Schematic diagram of the multi-path chain transmission

system principle
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Fig. 5 Kinematic analysis model of the casting pose adjustment

process
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Fig. 6 Comparison of fitness convergence performance curves

among four optimization algorithms
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Fig. 8 Experimental setup of the prototype for the multi-dimensional

vibration pose adjustment platform
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Fig. 9 Experimental sequence of in-situ rotation adjustment for the
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Fig. 12 Multi-dimensional composite pose adjustment experiment

process for the irregular casting (pipe)
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Tab.3 Error analysis between target and actual poses in casting adjustment experiments
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Design and posture adjustment optimization of a multi-dimensional vibration
casting sorting platform based on an improved PSO algorithm

LI Kangkang' WANG Zhihui' ZHU Zihao' WANG Chengjun' YIN Haoyu' ZHENG Yan’
(1. School of Artificial Intelligence, Anhui University of Science & Technology, Hefei 231131, China)

(2. School of Mechanical and Electrical Engineering, Huainan Normal University, Huainan 232038, China)

Abstract: [Objective] To address the issues of limited degrees of freedom and insufficient accuracy in traditional casting
sorting platforms, a multi-dimensional vibration posture adjustment platform and an associated optimization algorithm are
proposed. [Methods] Firstly, an innovative toggle mechanism and a multi-dimensional vibration excitation module were
developed to achieve flexible posture adjustment. Secondly, an improved particle swarm optimization (IMPSO) algorithm was
proposed, incorporating adaptive interference forces and dynamic weight adjustment to enhance global search capabilities.
Then, a fitness fuction targeting position and posture deviations was established, comparative simulations between IMPSO,
particle swarm optimization (PSO), genetic algorithm-particle swarm optimization (GA-PSO), and chaotic particle swarm
optimization (CPSO) were performed using Matlab. Finally, a physical prototype was constructed to verify the performance
through experimental tests. [Results] The results show that the IMPSO algorithm improves the convergence speed by 10% to
27% compared with other algorithms. Prototype tests demonstrate that the maximum position and orientation deviations are
controlled within 0.35 cm and 0.25°, respectively. This study provides a theoretical and technical reference for high-precision
flexible sorting in complex industrial scenarios.
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