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Developments in heterogeneous multi-robot cooperation systems

SHI Zhi-guo, WANG Zhi-liang, LIU Ji-wei
(School of Information Engineering, University of Science and Technology Beijing, Beijing 100083, China)

Abstract ; Heterogeneous multi-robot cooperation systems can create globally optimal configurations by taking full
advantage of single-structure robots in some areas. The capabilities and protocols available for robot interaction have
significant effects on their ability to act cooperatively. The integrated GPS radio system (IGRS) protocol is an inter-
national standard used for positional data in China. It provides effective communication for heterogeneous multi-ro-
bot cooperation systems. The current research and development situation was systematically reviewed and summa-
rized, allowing problems remaining to be solved to be outlined. On the basis of several robot platforms made by our
research group, the advantages of heterogeneous multi-robot cooperation systems based on the IGRS protocol were
elaborated. This shows up in three areas: locating robots through an IGRS communication and spatial perception
scheme; dynamic grouping and negotiation strategies; functional classification and planning. A scheme for grain
control of the tasks of a principal-agent was then developed.
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Fig.1 Cooperation system based on IGRS protocol
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Fig.2 The research content of multi-robot system
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Table 1 The comparison of intentional and unintentional cooperation system
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Table 2 The comparison of heterogeneous mechanisms
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Table 3 The comparison of the robot location
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Table 4 The comparison of task allocation algorithms

SRR EFR MER BnE SRR RESH
WHLE RS R’ RE M B

WEHE B FEOBBEK FE KBNS
FEf2E  EER FE S RE PE KBS
ETHAE  +% FF FF PR Rk

3.5 IGRS MrXFrsitR

WA & Fb M5 BIR A Th BRI BSR K LA K P 4 5
AR TCE MG H AN CEEE, & &H N E
0 A BB ELEK DA SE A st B IF) TARZ 2B LA
AR & 2002 48 11 § 25 H,RfFRE™
A R A EER &R E R HIF TR
BEARETNT S, & B8 IR AR, B IR L
2=, BFIRS UL R ESE B EERETIHT. 5
SLF-BAR, TN EEARRL T L&KM
2003 4£7 H 17 H,IGRS TAEAIER ML, FHlEH
N FRERLTE. 2005 4F 6 A ,IGRS FriE iIE K GH
R E AT AR, R R E S —4 3C
P RBARFRE.

2006 4F 2 F,IGRS B4 5) A B R K A
REHR,HF 2006 4F 7 § IER KRG E R 1S0/1EC
ZHER N ;2006 4F 10 7 ,IGRS EE X R E B &
BREER. BRI EAEERERSEREILH
“ o E ARV IR ER PR P, RS Bk 4R
—%4,2007 4F IGRS RS AR E /N KE LR
i RIFTEF ;2008 42 7 F7E 1S0/IEC BRAARERE R
RREH , IGRS RIEMTEIRALE A, IR BN E bR
P! AR 10 A, 2R HMSCR R FAAE 2R B dusE
T ISO/TEC ERFr B iR =R

MK TR [
R
BRI FIAL P4 (
U5  E R
e R

IGRSH

IGRSTLAHER
IGRSEA MY

)
HTTP/1.1 ]
TCPAPHME

8022.3.802.3u
B g [802 118/b/3, Blietooth

B4 IGRS WRKEH

Fig.4 Hierarchy of IGRS
IGRS B RPN BB ELHK  FTIRIL A
[Fl R4 IGRS ZERliEh ¥ E X T 3 E B O FIHESR Bt
FAEAE T B G B IRk B 2 P B TR
R RE B PA  BR G SR S

SIAANE 4 FIE 5 BizR. S0 TRLIZFE R 283035, BB
IEFERIRER) IGRS 2.0 B RS  ZERK PN, P45
AR P RISCHMR B (B e R BRI ) Al
RO P25 e s A B

IR 35 15 (Rl L

(

([ cwmmim
[ mszmnm
[ wsmwmn
[

[

B IE A L

s R IR

\ 2 G S W N N S N

RS Ealibhd4Em
Fig.5 Structure of basic protocol
IGRS L Ph I BEATIBEAHE . 1) WA
M R BRI 2 ) RAF B e K BRAIE A 3) 3
FREOTTERE 54 ) B 2 R AR 55 IR 3 B 3 28 38 37 A 45
5) WA TR R T7 ik 56) WIRH R E B EH;7)
B2WMAE. IGRS BRE B XM AN . RAFHE
HIRF BRI ER R, RO RS FERE
RE | HAFMBCH M. T 2009 425K 6 A~
WG E R, A A B S R ROy E RiR
#E, WK 5 B, FIHE 2010 £ 2406 2 MR
BAEAE IR, K 6 FiR.
RS AENHTHEALAER
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