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Abstract; To address issues such as poor flexibility, low efficiency, and safety concerns in dynamic path
planning in the crowded pedestrian environments, an adaptive dynamic window method based on
social constraints (social_DWA) in the social interaction space is proposed, and it is used to solve
local path planning problems of service robots. Firstly, the asymmetric Gaussian formula is employed to
model interaction spaces of single pedestrian and groups. Secondly, based on the original dynamic
window method, the dynamic pedestrian azimuth constraint is implemented to steer clear of
dynamic pedestrians. Enhancements are made to the distance evaluation function to classify and
ascertain the safety distances from pedestrians, pedestrian groups, and general obstacles. Finally, an
adaptive adjustment strategy of speed weight is proposed to optimize the movement speed of

service robots while passing through social interaction areas with varying densities. To verify the
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effectiveness of the algorithm, the path planning simulation experiments of the social DWA

algorithm, the traditional DWA algorithm, and the FIDWA algorithm are carried out in two

simulated social scenarios featuring different complexities. The results show that the motion time

consumed by the social DWA algorithm is reduced by 1. 53 and 0. 43 s compared with the

traditional DWA algorithms and FIDWA algorithms in scenario 1, and 26. 3 and 2. 86 s lower than

the traditional DWA algorithms and FIDWA algorithms in scenario 2, respectively. Compared

with the traditional DWA algorithm and FIDWA algorithm, the social DWA algorithm maintains

an effective pedestrian safety distance and ensures more rational running trajectories. The

validation confirms the social_DWA algorithm’s superiority in pedestrian avoidance and environmental

adaptability.
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Fig. 1 Single person social model diagram
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azimuth constraint
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Table 1 Algorithm parameter settings in simulation

experiments

DWA FIDWA social DWA

28
A Rk Rk
BRRLHIE vy /(mes )1 1 1
BRMABEIE 0n/(C) =571 50 50 50
BREIMERE o, /(m=+s?) 0.4 0. 4 0.4
BRAMMEE o, /() + s %) 80 80 80
LEESPR J,/(mes ') 0.02  0.02 0.02
FEEFPR A,/ (D) o s 2 2 2
AL ] de/s 2 2 2
P 0.2
A 0.2 0.2 0.2
8 0.4 0.4 0.4
Y 0.2 0.2 0.2~2.0

4.2 HEZRERIW
BT 2 Bl B 58 Bl 58 DWA &
2 . FIDWA & ¥ social DWA 8 ¥ 45 30 21 18 an
Pl 5~ & 6 Jir i o [ i e ¢ 0, 3R 7 B30 0 1Y) 100 D0 003k
SR ER L EFEXE., X2 WA RTH
SRR,
A2 GAFEBRER

Table 2 Simulation experiment results
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Fig. 5 Different algorithm path planning map in scenario 1
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