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Decentralized Multi-Agent Based Cooperative Path Planning for Multi-UAVs

LIU Ming XU Yang CHEN Zheng LIANG Han SUN Ting-ting
(School of Computer Science® Engineering, UESTC, Chengdu 611731 ,China)

Abstract The Multiple Unmanned Aerial Vehicles (UAVs) coordination is popular in domains of distributed artificial
intelligence. One of the key challenges is the real time path planning of multi-UAVs accordiﬁg to their dynamic targets,
threatens,and terrain changes in the complex environment, as well as the constraints of the UAVs themselves, This pa-
per proposed a novel approach toward this challenge. Our model is based on multi-agent model with decentralized con- -
trol to UAV teams. By modeling the constraints of the environment, their allocated targets and other dynamical con-
straints in real battle fields such as threatens, they can be represented by constraint agents. Therefore,a multiple UAV
path planning problem can be converted into a traditional DisCSP problem. We adopted the dynamical programming pro-
gress to design the interaction between agents so that multi-agent teams can solve the DisCSP with the ABT algorithm
and a feasible planned path for each UAV can be produced according to its dynamical constrains and allocated target. We
simulated the multi-UAVs dynamical path planning in two scenarios: with dynamical threatens and terrains; with dy-

namical targets to manifest the {feasibility of our designs.
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ABT based Multi-agent System Constraints Algorithm
1: Initialization '

2:define waypoint func F(U,G,Eg0)

3:define constraint func Rel(Cper sUciu s Trmen s Acbj )3

4 : while received (new_domain;) do

5: o <FU;,Gj Bl

6: current_value<ok?;

7: when received (ok?,%{) do

8: add ¢/ to agent_view;

9: check agent_view;

10: if o satisfy Rel(Cper Ustu » Trun » Acsj)
11 else if current_value<-nogood;
12, when received (nogood,4!) do
13: add v to agent_view;

14, check agent_view;

15; select any of € D;;

16 if ¥ «-F\Rel(\nogood then
17 v{*—vf }

18 end if;

19. end if;

20: then w{ <—'0Z 5

21:end do;

22:end while;
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