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Model of reducing robustness of multi-agent system
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Abstract: Based on the problem reduction method, robustness problem of discrete multi-agent system in the ideal distribut-
ed environment was reduced and transformed into that of single agents and discrete control processes. So the problems were sim-
plified and research difficulty degree was descended. Then by solving less difficult robustness problems, the robustness condi-
tions of the whole multi-agent system could be found. Such was called the model and theorem on reducing robustness problem of
multi-agent system. For real multi-agent system, the model on robustness relativity of multi-agent system was conducted ad-
vanced, the relation between the reducing model and the relativity model had been analyzed and the simulation experiment was
condiicted to test the models and theorem.
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2.1 BB HA B S LR R S (Hierarchical
distributed discrete multi-agent system)
ERRUGAREXEKRSEY,. FEREX
HEMKRZX KSR U LEELEARXT
KEZXEANEREFHLTRE BN EXEKRS
ARG HE 1 R,

EZZd

H1 ERESAXBHELAKRRENERSHE
Fig. 1 Structure of hierarchical distributed discrete
multi-agent system
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2.2 XEBSHHNEH S L H KR % (Equipollent
distributed discrete multi-agent system)
EXFROARNEXAERRG S, FEBEITL
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Fig. 2 Structure of equipollent distributed discrete
multi-agent system
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2.3 SVHEEMHHREEELEE (Model on reduc-
ing robustness problem of multi-agent system)
WEHHE L EERS A By MCEKAG =
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2.4 HEHALETE (Theorem on reducing robust-
ness problem)
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3 ¥ RERE X (Robustess rela-
tivity of multi-agent system)
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3.1 WX RIS (Concepts of robustness rela-
tivity )
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EX 5 HEUABEMEEREN.
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1) R, T R BIFICH R; U R;, IRBeREGE SN
pryr r) = g (r)V pg (r) =
max {#Ri(r),#Rj(r)}. (7)
2) R, MR, BIZZICH R, N R;, HRIERBUE
XA
yRinRj(r) =#RE(T)A#RI'('—) =
min f)uRi(r),pRj(r)}- (8)

3) R; WAMC A R;, HRBERBGE SR
#R;(r) =1- y,i(r). (9)
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3.2 MEEXHEAY R EER (Theorem of robustness
relativity ) i
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RrolH, X A, 0 A SRR, & Ry = Ry
= Ry, 1l

PR Uk, = (2 - A)pRA. (11)
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4 EEHEXHHEE (Model of robustness rela-

tivity)
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FrEEEEHIYE S R BYSR R @) B 0] LA 43 i A fE 4k
PAF AR
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Fig. 3 Model on robustness relativity of discrete
multi-agent system
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5 EEMHAYERNBAXLEERERNXR
(Relation between the two models)
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6 3L 515 H (Experiment and simulations)
EXNETEXEENEERNARR RIHEE

B GRS A, IS T AR

RERA X RE, MR S E S F ST IR L
1A (98 BE T B B RS AL D B 38 Bk R I i B
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R T, AS B BB AR EMEN. T
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PR R . SV ABE B Ak
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MEEMERERE A BN o, AR M~ . Hit, &4
P REAE RN T EEMEBEAE, T s
£V AKMNESREHABEMEEEHITERLEEHE.
HAEE T L RARIEE TS AN BREARIRER
BEEEM, N E 4. B 5. B e fE 7R A
FBIMVISEANSOXRERGE LAWY, &3 1000
R B RS 1 MBI ANES 2 Bl
AR A KR, B VL AR AR
BiEH . BEEIVEA S ETRMAMHLERNE
AL E A IR A, X P PLEE AR BE A2 AR
TR ESEEREmrND.

HE 4 B 5 T LUE B AR IR ROl E
L EB AN REAR S RBE#FLEEN
RETERGESESILECIA KRR, FTELE 1
ML ARIBRAE IR TR RS SRt

HE 6 fIE 7 LAF H, B A A E ZREYL % FE
M, BB AR EARI S BEFILELRN
HRETESRGESEEDELARER, BT LS 2
AMULSEAMNBAEMN S EOCAET S EBE . 3FR, 51
MILEEAFE 2 M HLE A BRI R RS
TSR XEREANFM . X E BN AR MRS B
EHdBNER BESEXEKMESHPNEH, X
B A AR EONZEASS
BEYERY . 8 T UESE A AR Ky H e 3 ) OF 4 0 Tl
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Fig. 4 Sub-optimal solutions of Robot 1 path planning
for first 25 times
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FAYE, THESE S LR RIEE AR AR .

B 5 %1 MHLEENIE 25 IREREALR M BEAL IO AR
Fig. 5 Sub-optimal solutions of Robot 1 path planning
for last 25 times

0 5 10 15 20 25
x/m

B 6 52 HLEEART 25 IRERFR MR mBEAL IR L fl
Fig. 6 Sub-optimal solutions of Robot 2 path planning
for first 25 times
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20
15
10

5 /\¥\
0 20

0 5 10 15
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Opath /m

25

B 7 %2 ARG 25 IR MR Y Z AR A
Fig. 7 Sub-optimal solutions of Robot 2 path planning
for last 25 times

M 8 FFE 9 R B, X FA-PLAs AR By fE 3L
FER SR AT oA A B ALK, REEATR 25
MALBTTH, EAR W, BRI E
PIRSCT AN W B T AR S DA A T £, iR

EE—EES T PHR MR . XU L X EE
F B P S TP A 3L B o et A P S BUARIE)
SR FE IR E RIF AN L RAENGEN
BE X RBHIE T 2 LRk B 0 BB R e B
IER MR . Hi, 23 RARR S8 IT 2988 K
HE B LLUARABAZ LS A RS AR KNS ENT
), DA T A R gt i 38 ()R

Opath/m 00

B8 WEAHLRE AR 15 WERER HLR B3t AR AR
Fig. 8 Sub-optimal solutions of two robot path planning
for first 15 times
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1
30
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10 - 20 30
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Opath/m 00 x/m

B9 WAHLEE AT 15 RERIR ML B HE AL AN i
Fig. 9 Sub-optimal solutiocns of two-robot path planning
for next 15 times

FENRESBETRER: 2 = 0,1,(Ry)
=0.5,i = 1,2, P A RREBHEXER, RERN
PLES A B AR & B IEHITRE , Ry RRILBEAA,
BN S REHEE.
7 &1t (Conclusions)
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RRER R L 30 B IE B P AN BT R, AT S SRR BT
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