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A Method of Cooperative Task Assignment by Multiple Autonomous Robots
Based on Decentralized Management
Using Communication
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As one of problems that occur when multiple autonomous robots act in a common environment,
task assignment is discussed in‘this paper. There are two patterns in terms of action of multiple-
Object push-

At first, a

method of decentralized management of situation of tasks and robots using communication is proposed.

robots. Namely, one is parallel, individual action, and another is cooperative action.

ing problem is taken as a typical task, where both of patterns of action are necessary.

Then, algorithm for robots to process tasks related to the situation based on the managed informa-
tion is developed. Finally, a simulation system for object pushing tasks and a wireless communication
system between the simulators are developed. As a result of experiments using the simulation system,
the tasks are processed by robots cooperatively, and the proposed method is verified. 1In addition, the

efficiency by parallel action and the executability of high-level tasks by cooperative action are proved.

Key Words : Task Assignment, Multiple Autonomous Robots, Decentralized Management, Communi-

cation, Cooperative Problem Solving
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Table 1 Transmitted messages

ROBOT A TIME | ROBOT B
ON 000" | ON :
START OBJECT1(0'01%) START OBJECTA(0'01")
HELP(0'11")
FINISH OBJECT1(0'22")
SUPPORT(0'22")
0'30"

FINISH OBJECT4(0'57")
START OBJECT5(0'57")

EXECUTE(0'47")

START OBJECT7(1°01") | 1'00"

FINISH OBJECT5(1'20")
START OBJECT10(1'21")

FINISH OBJECT7(1'21")
START OBJECT8(121")
HELP(1'30") 130"

FINISH OBJECT10(1'43")
SUPPORT(1'43")- .
200" | EXECUTE(203")

FINISH OBJECT8(223")
START OBJECT3(2'24")

START OBJECT2(2'20")
2'30"

FINISH OBJECT3(2'39")
START OBJECT9(2'39") FINISH OBJECT2(2'50")

START OBJECT8(251")

300
) FINISH OBJECT6(3'04")
FINISH OBJECT9(3"11") STOP ACTION{3'04")

STOP ACTION(3'11")

" Table 2 Comparison of executed time in

% oo B EL

simulation
VGiven task ‘Single robot Two robots
' 342"
10 light objecs (RObéj'Ts%'?nlw (Robo%,g‘:‘nd B)
(Robot B only)
82”%2;};]‘3356;2@ Impossible 11"
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