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A survey of recent advances in cooperative multi-robot systems

WU Jun, XU Xin, LIAN Chuangiang, HE Han’gen
(College of Mechtronics and Automation, National University of Defense Technology, Changsha 410073, China)

Abstract ; Cooperative multi-robot systems have been a particularly popular topic within robotics because of their po-

tential applications. To meet the demand of promoting relevant study, the current research and development situa-

tion of cooperative multi-robot systems were systematically reviewed and summarized. Research concerning the un-

conscious bionic swarm-cooperation multi-robot and the heterogeneous intentional-cooperation multi-robot was dis-

cussed. In particular, to build and optimize heterogeneous intentional-cooperation multi-robot systems, the recent

advances in system structure, environment perception, and control optimization were surveyed and analyzed. More-

over, the benchmark tasks and universal software/hardware platforms for a multi-robot were summarized. Finally,

future developments in cooperative multi-robot system research were discussed.

Keywords ; multi-robot system; cooperation and coordination; system modeling; optimization control; environmen-

tal perception; experimental platform
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Table 1 Taxonomy of cooperation mechanism in multi-ro-

bot systems
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Fig.1 Control schematic diagram for multi-robot system
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Fig.2 Tree-like schematic-diagram for heterogeneous

multi-robot system research
2.1 RGWEREH
ZPLS AR RS R REPEAVSAZ A
RRRARMIERIRR, LURIEERAE /RSB

R, EEXTENRGENW IS A BHER
RMPIBESEL, I T RAMEIEAZHKNE R
WX RKHEE EWRING T, o€ T 55 53
AR B PAT SRS, R T
MBS AE SR EWER™ . BB ARS
i, REZVHZARGIER R R RE, LW
EEZWABRARGH E ENE, i H A Asama FiH
ACTRESS R4 45", RE%H Beni B
SWARM Z& 4 25 #™ | Le Pape #2Hi T GOFER %
#g™  Parker Z2 48 { T ALLIANCE % #3'3 | Vidal
S| T MRS ERERSH® , FMRES4X
OB AGBRE T Rk RS B DR S
KABEPRA X EWHETT Z P28 NG AR £ bz
B TR 25 2 M ik ST — B 5 IR B
B TR G5 BE R B U R R L1 SCLA™.
BRREIRBESSERRAEWRAE —E
BREsRE B R LR R TN R E R G4
(UneH R L EAE =X FE 45 | B BA 2 LA B B
W) AT, e BCR AMAMR RS, 03k 2.
R2 RAEGHBINEERGE
Table 2 Main dimensions for system structure
RGHR BRI
BRENBRAWMHERRNAINGW, &
FEPR A HRFNRE GG 3 F.
BREFREETNHAZENZTETR, 4
e UE MR R B E R 2 28
BIRENFAREWIERSEH, RRERKE
B, 4 A 8 BN o B R 2.
RIEYLE ATIRESF 2 8 B8 S HLEs A
1 BA.
BIBASIEE  EERIEANRERSE.

B F REHETE ZIRIMEN FRZEAR
Gtk RBR K, BUABTRK , XU R A 1R R Bk
M B T A ¥4 (40 CENTIBOTS' i 97 4~ Ami-
go PL#F AF1 6 A~ P2-AT Plas NA B 5F, B EIR T
YRR R Z P28 AN R G — i B BA AR/, Br DA AR
SCHE SHEHAM 3 N RGY: ARG EBRF TR
ESv e
2.1.1 LaZgH

LA NHR M T4 R R RS8R
FERIGE 4 B T 450 T i — 250 N o A ¥
R FRA R, Bk R 3.

HALH

BRI

ey

] BA 2L




- 16 - B ORE R & ¥ R

R

R3 ZHBRANBRE Y HEFITLE
Table 3 Taxonomy and comparison for multi-robot system
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