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Design of Communication System and Development of a Simulator
for an Autonomous and Decentralized Robot System
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An autonomous and decentralized robot system, ACTRESS, is being developed as an intelligent
robot system, which performs complex tasks individually or cooperatively. In this paper, the con-
cept of ACTRESS is introduced. ACTRESS is consist of various kinds of robotic agents, for example,
robots, equipments, and computers. Then, communication framework, between them is proposed.
In ACTRESS, communication is indispensable function, therefore communication framework is one
of the most important topics in ACTRESS. This communication framework is designed for both
achieving reliable communication and exchanging diverse information. In order to analyze and eva-
luate implementation of communication framework, a communication simulator has been developed,
which simulates parallel behavior of robotic agents and communication between them. This simulator
is useful for designing and developing the system, especially its communication function. Finally,
by using this simulator, the optimal distribution of function is evaluated. Functional distribution is
one of the main characteristics of ACTRESS, therefore the configuration of functional distribution
among robotic agents should be designed carefully. The simulator is also useful for evaluating opti-

mality of functional distribution from the viewpoint of communication.
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Tablel Comparison of amount of exchanged information

Constructing | Exchanging environmental Reporting
Type I < . . . . Total
initial models | information for path planning | pushing object
(A) m m? m m® +2m
(B) nm 0 (n—=1)m 2nm—-m
fn>m 0 } 2
(C) (' ) m+nm m mm o+ am
(ifn <m) (n—-1)(m-n) Znm+m-ni+n

m: the number of objects  n: the number of mobile robots
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Table2 Result from the Simulation

R &5 zh —

m

2 6 10 14

(A) (B) (C)|(A) (B) (C){|(A) (B) (C)|(A) (B) (C)
24 10 24] 84 30 72]176 50 136|300 70 216]

24 26 30| 90 78 86|182 130 154|306 182 238

42 32| 96 126 96|188 210 172|312 294 260

i a]lN

S8 36| 96 174 108{194 290 190|318 406 282

N[N

10 74 40| 96 222 120{200 370 200|324 518 308

unit; the number of packets

m: the number of objects n: the number of mobile robots
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