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Agricultural Robot Path Planning Using Multi-Strategy
Improved Chimp Optimization Algorithm
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Abstract: To shorten the length and time of global path planning for agricultural robots and to
obtain better safe paths, a multi-strategy improved chimp optimization algorithm (MIChOA) is
proposed. Firstly, a good point set strategy is introduced in the population initialisation stage to
improve the population diversity, thus improving the traditional chimp optimization algorithm;
then, a normal stochastic cosine convergence factor strategy is proposed based on the actual
chimp search process to balance the global exploration and local exploitation capability of the al-
gorithm; secondly, a stagnation perturbation strategy with a greedy competition mechanism is
used when the algorithm falls into a local optimum stagnation to speed up the algorithm’s jump-
ing out of the local optimum and finding the global optimum. Finally, a standard test function is
used to verify the performance of the MIChOA algorithm in finding the global optimum, and an
environmental raster map with 111 obstacles is created for corresponding experimental simula-

tions. The MIChOA algorithm is applied to agricultural robot path planning and compared with
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the four relatively excellent improved ChOA algorithms. The results show that the MIChOA al-

gorithm features high search accuracy., stable convergence and good robustness in terms of both

single-peak and complex multi-peak functions; the MIChOA algorithm outperforms the other four

improved ChOA algorithms in path search performance, with a 28.01% reduction in path length,

54.58% reduction in search time and 85. 87 % reduction in the number of iterations.

Keywords: agricultural robot; chimp optimization algorithm; path planning; local optimum
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Fig. 1 Convergence curves of different algorithms in standard test functions
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