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Heterogeneous multi-objective differential evolution-dynamic window
algorithm and application for energy-saving motion planning of mobile
robot

WANG Hong-binl, L]UDe—yaol, ZHENG Weilt, HUZhong—quanl, YANG Chun-da?

(1. School of Electrical Engineering, Yanshan University, Qinhuangdao 066000, China; 2. Faculty of Electrical and
Control Engineering, Liaoning University of Engineering and Technology, Fuxin 123000, China)

Abstract: Aiming at the problem of energy-saving motion path planning of the mobile robot in a complex unknown
environment with mobile robots and multiple narrow channels, a hybrid algorithm based on the heterogeneous
multi-objective differential evolution-dynamic window algorithm (HMODE-DWA) is proposed. Firstly, a
three-objective optimization model of travel time, actuator force and smoothness is established. Secondly, a
heterogeneous multi-objective differential evolution algorithm with collision constraints is designed to optimize three
objective functions to obtain the Pareto frontier in a known static envoronment, and then, the optimal global path can be
obtained using the average membership function. Thirdly, the robot uses the fuzzy dynamic window algorithm based on
the environment buffer area to avoid obstacles in the unknown dynamic and complex environment. The global path
nodes have been planned and used as the target points of the local planning for the robots to dynamically avoid obstacles
and obtain the global optimal path. Finally, simulation experiments are given to verify the effectiveness of the proposed
algorithm. The simulation results show that the proposed hybrid path planning control strategy can obtain the optimal
global path and reduce the energy consumption during the dynamic obstacle avoidance process of mobile robots.
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window algorithm; dynamic complex environment
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6(b) Firzr, ML NGRSkt 55 24N [ A% Sh L4
N, A2 FT B8 = AV 2. W2 T 6(c) A 6(d) 7] 0, 24
FHLAR N BT B bR A W 38 0 2 38 B, 78 4% 180 b
T i 6E B R FH BURE F . 78 8 A o fE o, BE AL AR 1
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JEE 3 K 3.88 Yo, AT BN [A] 34 K 10.75 %, AT #54F H
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K 1 rad/s
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