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Complex task oriented multi-robot distributed coordination system
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Abstract: Based on the multi-agent system theory, we studied the theory, method and technology of the multi-robot dis-
tributed coordination systems performing complex tasks in uncertain environment. Focusing on the fundamental theories and key
technologies of multi-robot distributed coordination systems, we proposed some novel ideas, including hierarchical & hybrid co-
ordination architecture, network — based comrmunication as well as integration of planning and reactive control based on the finite
state automata (FSA). Particular focus is placed on the task complexity and environment uncertainty. Building a full physical
experimental system of the multi-robot system composed of four autonomous mobile robots, a number of key techniques have
been developed and integrated such as distributed planning, control, sensing, communication, coordination and cooperation
strategies, etc. Using the real multi-robot experimental testing platform, our research faced the practical application problems di-
rectly. The experiment results demonstrate the application of our distributed coordination approach for a group of mobile robots
performing different tasks such as multi-robot formation and cooperative object transport.

Key words: multi-robot; coordination and cooperation; multi-agent; distributed autonomous systems; hierarchical & hy-
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Fig. 1 Hierachical & hybrid coordination architecture
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Fig. 2 FSA-based behavior schedule


http://www.cqvip.com

43 — MHAERESHZIBEATHIADFRR 507

ETHMBEE S8 00 XA s ER T L
ANATF FURAN 2 1) LA K 2 % BB 44 J7 M A9 B R 32
WM, SE T 23R R AR R 21
FIA PLE AN, BRORFr T AL R 77 5 f 3R OU AL 4 =2
NHEFTREAEHOEEEMSTaE, BT T
REBEXRMAFREBEXT O ZIEE AN, X
FRE S R IR FFT HREN BRI UHAE .

3 3C58F &193 (Experiment platform setup)
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Fig. 3 System structure of experimental platform
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Fig. 4 Block diagram of formation control

4 SRISHFF (Experimental study)
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Fig. 5 The 3-robot team executes triangle formation task in obstacle environment
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trash collection)
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Fig. 6 FSA diagram of trashman robot
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Fig. 7 Trash collection experiment in progress

5 45it(Conclusion)

ZHLEEF N A0 RO B AR B R R L85 A R
FISBEARZ—. X487, D135 AN AU EY &,
VLS AL IR A TR EE 1 B R FE, BTk
THESBEAR I, HITEAF B hH BT W
B ME T W & & . 2 SO BF 58 1 AF 0 W AL 88 AN
HAIENFT K, FABIENRERTUNEZNHFEARS
FFF & RN R E M B AR ZHr xR LI
T EiHEL R Sk T MBS ABSEL. B
RAET (LT B KRS EB K5
2EAMTEANEN R A3, KBS 5 ARB AT
BRIABIHR e B A R (N 38E L 1 FE iR
RAB%).

BREH/[E T VR ADBEREN —F B
FEAREL BN X —-ERAREWHLERME
REOFFREL TR BB, @mRIELEMILH B AR
WML E TS, I LR IE R L IR, Anfe]
RERGMBHALS BB BE¥EIEGE, LB
HWABF.

£ 26 37 Bk (References)

(1] Asama H, Fukuda T, Arai T, et al. Distributed Autonomous Robotic
Systems [M] . Tokyo: Springer-Verlag, 1994
(2] Connell J. 88S8: A hybrid architecture applied to robot navigation

[A]. Proceedings of the IEEE Conference on Robotics and Automa-
tion [C]. Nice, France, 1992,2719 - 2724

{3] Arkin R C, Balch T R. AuRA: Principles and practice in review
[J]. Joumal of Experimental and Theoretical Artificial Intelligence,
1997,9(2):175 - 189

(4] Martin D L, Cheyer A J, Moran D B. The open agent architecture:
A framework for building distributed software systems {J]. Applied
Artificial Intelligence, 1999,13(1): 91 - 128

[5] Balch TR, Arkin R C. Behavior-based formation control for multia-
gent robot teams [ J]. IEEE Transactions on Robotics and Automation
[M]. 1998,14(6):926 - 939

[6] Werger B B. Ayllu-Distributed Behavior-based Control for Pioneer
Mobile Robots [M]. Peterborough: ActivMedia Inc., 1998

[7] Balch TR, Boone G, Forbes T, et al. Io, Ganymede and Callisto —
a multiagent robot trash-collecting team [J]. Al Magazine, 1995, 16

(2):39-51
ALAEE A
BRILE 1968 4Frk. 1996 4E FRARBE Tk K ¥ K TH M4 2%

. B LA K ¥ SRR S . B EE AR T I
ARZEREEMES FEMAPIR. Email: wdchen@ sjtu. edu.cn

FEHIER 1946 FF4 19 FHBEFL R R Tk KET ¥+ %
BN EERERF AR LA SW. TEWRAYE
04 HE T 0 S I IR BEALBS A

BET 19724F4 LI E BRI ENEILBAMNE
¥

BEEE 1975 4. WML U5 L BRI LA A A
AR


http://www.cqvip.com

