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Local path planning algorithm for robots traversing narrow channels
ZHANG Wang,ZHANG Zailong, YAN Huanwen

(School of Internet of Things,Nanjing University of Posts and Telecommunications, Nanjing 210003, China)

Abstract: To address the issues of low efficiency in local path planning and easy entrapment in local optima when mobile robots
traverse narrow passages, as well as the possibility of unreachable targets when approaching obstacles, an improved adaptive
dynamic window approach with self—adjusting weights is proposed. The weights in the algorithm’s objective function are adaptively
adjusted based on the distance between the robot and surrounding obstacles and the density of obstacles within a certain range directly
ahead. As the robot approaches the target, the weights are further adjusted according to the distribution of obstacles within the target
range, and an angular velocity evaluation factor is introduced to precisely control the direction. Simulation results show that with the
improved adaptive dynamic window approach, the robot can safely and efficiently traverse narrow passages, and the time to reach
the destination is significantly reduced compared to the adaptive dynamic window approach. Even when the destination is close to an
obstacle, the robot can still reach the destination efficiently and accurately.
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Fig. 1 Schematic representation of the local information detected

by the selected sensors
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Table 5 Other adaptive DWA subfunction weight parameters
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Fig. 3 Simulation results of the algorithm in dense obstacle environment
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Fig. 4 Simulation results of the algorithm in the dense obstacle and the target is on the right side of the obstacle environment
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Fig. 5 Simulation results of the algorithm in the dense obstacle and the target is on the left side of the obstacle environment
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Fig. 6 Simulation results of the algorithm in the dense obstacle and the target is on the front side of the obstacle environment
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Fig. 7 Simulation results of the algorithm in the environment with dense obstacles and the target on the back side of the obstacle

3.25
3.00 3.25
2.75 3.00
2.50 2.75
225 2.50
= 2.00 2.25
= 175 _2.00
1 50 £175
a5 1.50
100 1.25
1.00
0.75 075
0.50 0.50
0.25 0.25

0 050 1.00 150 2.00 2.50 3.00 3.50 4.00 0 050 1.00 1.50 2.00 2.50 3.00 3.50 4.00
X/m X/m
(a) A SCH IV DW A B0 EL 45 5 (b) A& W DW A 551y EL4%

B8 HEEWEREFRYWABGERSMPERETHHELR

Fig. 8 Simulation results of the algorithm in the dense obstacle and target in the middle of the obstacle environment
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