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Robot path planning based on improved multi-objective adaptive genetic algorithm
ZHANG Zheng, KE Zipeng, ZHOU Jiazheng, QIAN Qinjian, HU Xinyu
(School of Mechanical Engineering, Hubei University of Technology, Wuhan 430068, China)
Abstract: In view of the slow convergence speed and precociousness of traditional genetic algo-
rithms, and the complex and time-consuming hybrid genetic algorithms, an Improved Multi-Ob-
jective Adaptive Genetic Algorithm is put forward for these deficiencies. In the population initial-
ization operation, a restricted uniform random search algorithm combined with the median inser-
tion algorithm is proposed to initialize the population, randomly generate nodes through a uni-
form node library and control the search range of nodes combined with the restrictive step size,
with a priori model of restrictive step size established based on the initial path length. The adap-
tive cross-mutation operator is optimized by balancing the threshold to improve the whole effi-
ciency by the algorithm. An adaptive evolution is put forward to operate evolutionary judgment
while shortening the process of population evolution stagnation, combined with greedy algorithm
to prevent population regression. Finally, a deletion operation is applied to optimize path. This
paper improves the algorithm compared with the traditional Genetic Algorithm (GA), the Ant
Colony Genetic Algorithm (ACO-GA) and the Sparrow Search Algorithm (SSA). The results
display that the Improved Multi-Objective Adaptive Genetic Algorithm can converge with higher
efficiency, and it has better performance. Its iterative stability is improved while reducing the en-

ergy consumption of robot.
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Fig. 5 Three-stage selection operation
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Fig. 11 Four algorithms for planning paths in a 20 X20 map with 102 obstacles
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Fig. 12 Iterative process of four algorithms in 75 and 102 obstacle maps
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