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Research on Multi-robot Collaborative Path Planning Algorithm Based
on Spatiotemporal Windowing

ZHONG Zhifeng, ZHANG Zhihao, YI Xiaojie, YAN Shima, SUN Yukun
(School of Artificial Intelligence , Hubei University , Wuhan 430062, China)

Abstract: To further improve the efficiency of the windowed hierarchical collaborative A * algorithm (WHCA *) in multi robot path plan-
ning, a strategy is proposed to reduce neighborhood extension, which involves redefining the robot’s neighborhood search range to reduce
search space and time, thereby improving the algorithm's efficiency. At the same time, in order to cope with the situation of robot disconnec-
tion during operation, an improved WHCA * algorithm DG-WHCA * with decision game as the core is proposed to handle collision and block-
age problems between multiple robots in complex scenarios. The simulation experiment results under the RAWSim—-0 framework for robot mo-
bile delivery system show that the improved algorithm improves the handling efficiency by 3.14% and reduces the driving distance by 2.17%
compared to the original WHCA * algorithm; In the case of robot disconnection, the improved algorithm can effectively avoid collisions and
blockages, with a 3.69% increase in handling efficiency compared to the original WHCA * algorithm.

Key Words: WHCA*; neighborhood; robot lost contact; decision tree; game theory
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Fig. 1 Route planning with a time dimension
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Fig. 2 Map layout of the mobile robot system
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Fig. 3 Three—neighborhood expansion
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Fig. 4 Experimental heat map of the WHCA* algorithm
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Fig. 5 Experimental heat map of the LWHCA* algorithm
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Fig. 6 Decision—making negotiation game model
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Fig. 8 Lost contact with robots causes crowding

B8 KEEHLES AR
K s Faf HRES i MHLER AN LAIMA 22035 T,.D, p,
IR i D HLER ATE Faf N ITTFRIB KO 2 AR K 7
RETRARRETE,
AR U, (B,) AN
U.(B,)= a*T,(B,) + B*D.(B,) + &p, (13)
R R HLE ANBIRCH IR U T 2 5 & 1)
BHZ AV (A), BI:
V(A) = DU (B) (14)

SRJF R, B p, FEVCE R, B AR AU 7 o, (4) 28
ARG B
¢.(4) = TT0.(6) (15)

HEHEANS 5 E WAL LKL, B LR
W, B A E R R R B AR G, A B B A AR
(prispa)e WTHEARTT % p, BIET R, BUATHERAR, QNI 9 T

R HRE

NG HLARN R AR K W, S FFHLAR A R, AR K W, B
THE A2 1T 5 W, 5645 SR AiAE H 3

| e

S2

« W

\ N,
EE - EEHE

H HO NN

Fig. 9 Robot collision avoidance path diagram
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Table 2 Simulation results of different algorithms when a certain robot goes missing for 10 minutes
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