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Multi-objective Path Planning Based on Reinforcement Learning

ZHOU Yi, LIU Jun
(School of Information Science and Engineering, Wuhan University of Science and Technology, Wuhan 430081, China)

Abstract: The path planning problem for mobile robots involves a large number of nodes and a widg search space. It also
considers factors such as safety and real-time requirements. To address the multi-objective path planning problem for
mobile robots, this study proposes a novel multi-objective intelligent optimization algerithm that combines reinforcement
learning. Firstly, the algorithm adopts NSGA-II as the base framework and equips individuals with learning capabilities
by reinforcement learning. A SARSA operator is designed to improve the global search efficiency of the algorithm.
Secondly, to accelerate the convergence speed and ensure population diversity, the study introduces an adaptive simulated
binary crossover operator (tanh-SBX)‘as an auxiliary operator and divides the population into two sub-populations with
different properties: elite and non-elite I;Opulations. Finally, the study designs four different strategies and calculates the
probability of updating stratégies using the Metropolis criterion of the simulated annealing algorithm. It allows the most
suitable strategy to guide the population’s optimization direction, balancing exploration and exploitation. Simulation
experiments demonstrate that the proposed algorithm can find optimal paths in environments with different complexities.
Compared to traditional intelligent biomimetic algorithms, the proposed algorithm effectively balances optimization
objectives and discovers safer and better paths in more complex environments.
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K1 AFSER SR ME

Hik RLAP-NSGA-II Q-learning NSGA-II IACO
BRI E (m) 28.6274 292132  28.6274 30.2000
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R 2 A TP B A A AT ) 4 FLAE SR EEAR
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RLAP-NSGA-Il 0.102 0.0864 0.0117 2500 219.0 1424
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