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Analysis of Multi — Agent System Based on Hierardical Petri Nets
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Abstract : The accurate analysis of multi — agent system is one of the key factors for the smoothly running of a multi — agent system. Agent
has internal and external actions, each agent can be modeled with its petri net system and the ruulti — agent system described with its hier-
archical petri nets system. An arithmetic of multi — agent system aim plan production is presented, the essence of this arithmetic to use

transition elements to displace internal actions, reachability graph of displaced petri net is adoptef and the aim plan of this multi — agent

system is adopted. By using transition elements to displace internal actions, state — space explosion will be efficiently reduced.

Key words: multi — agent system; hierarchical petri nets; reachability graph; aim plan

0 51 &
Xt £ R R GEHHATHER ORI AT R ARIES

ERGRAI TR R BE R Z —, T petri MUERR

SERMSATNAERTRACEB/A EMNA,FALE
HAMBERRGENARERTE T AMTRNIZXE,
EEAREH TYER petri PIRZIE & EE R G E
BB EERRGEM petri FUETTRBRE EEMF)
B,
HFEBFEANRROES,ETARK EEEAN
HE—EP RS ARG, P a4 EEE AL 80 i
SERARGHES , W AUE T T 8] ) U PR SR SL R 52
REHES . B EREREPRLYNARBAE,
SRGEFHTREEARNIEN. ERRE BT
SRR T, EAELHAT N SRR ITR .
ERNBMI A RAERBEZFERENRATA

%% 5 #3:2008 - 07 - 08

B&UE: BR 8RB (30570431 B E HHF T HEHUM
#4£(2006JQ1077)

{EEEMT R (985 -), &, BRATEA, LR E, FIRT M
K ARGEAERES T s TGRS0, BIHER , ML, BESE I 1N Petri B R

ALK A BT RS B AU EERT AN TR
BMEWH. — N FEETINETERES —TEEKST
HRATBAETERARERE . ZEERGENETH
FEE RGNS IR, Bt & i REPHIE
HE1T R LIRS ZE 5% 2, XM A petri BIXt £
FRAEHTHRMOH EZRR., £XE3]F
XF 2 AR R G0 i B 9 BME R Er T AT L, 3F A
HEARER peuri M ITEMOT TAMNESE
KZEHH LR REEE HREHIT ST TR (4]
HF AR A R N # S T L RLE R FARB S UR
BERL, W85 30 ER A BB S 1T T AL SCER (5]
R THRARBEK petri WA THERRE N AR L
FERREXTBRRENTENMMEFFIRES, 0]
FTABHERFF R P IER X RBER L KR
SGATTR EIFR A AL ERRSE BRI Ak
A FIE) BB

SCHF TR petri 10183 £ T 1A R AT HM,
BT ZREM BT RIERERE, KR RER
FEANFHER - TETEER,BHBEREN
L EERGEHZIK perri WE AR RE , #TEH %
FHEREH Biritdl. iﬁﬁﬂﬁ%/n\@l‘ﬁiﬁ%%ﬂii



- 26 - HRENEREGLE

%194

TREY N ERShE , BT AR ROR /MR 25 T B K0l

1 EARHIA

ZERREMBITHEE RERE W RETHRE,
T petri FEAREREPM W AR TRE LB
TENMAERERERRGENERERDASIEA
IMSEER. SEERETHSETHH:

(1) FRIE R L EEPEASER S E ik
PATHY;

Q)RGEME: I THHREREHEE, RE+
BIEANETRARED LM EE, ME—MELK
110, R R G EE

ST SHH A & RAT AR AR R, —
A EK Agent RAWIHE:

D EFANIEE, ROTFALE BT KE—
MR B SR, EAREEREHESMBERRHE
FRALERE TR AR P R A0 S IR M XY AT A AT
R BFAE S MBI, X B R ERMIR NI

BTG R . EK Agent IIERBIMERE AR

Agent_ Internal_ Act = {Agent_ I_ acty,***, Agent._
I act,,,}(ﬁz >1)

2) BEMIMEE AT B EEBER, &
BB — TN SEHM EEMBE BT SRS,
AR FEEBINERIT R, EERASMERAT 2 &SR
FRBATHGR K Agent HSMBIESAITR

Agent_ External. Act = {Agent. E_ act,*,
Agent_ E_ act,}(n >1) ‘

BAEK Agent FINTRESH N, TEREFHIH A
FHRERRE-NBETF, AEEOTEMINRHER
Sh AT Y o EAARYE H A ER S VR BT 9 45 R BB IR
FTRAKBSNRSIE, TR EEATEIEA -
TR T, B, @ T RENERE I Agent IR

"B petri W5 HE X ANF -

SESCABT AR Agent BIAHE petri MEH K N,
= (Sp, Ty, Fr)  FiH:

(1)S, 9 Agent BYPIERITR , 0 F (M AR E L
T B4 5 :

(2)T,, & Agent BN ERSHYERIES ;

(3)F, S (SaxT,) U(T, xSy

B SRR O TR SRS T
L5 B 5 Agent AY petri RIZHINT .

EX 2B A Agent BY petri IZEH R N = (S,
T,F),H K+

(1)S = {S,,,Sa»Sou) s Sin MS,,,, S DR Iz

WO RFERMERMIRERFEENEOTE.S, K
FIRR NG ITTE , G100 EARR RS

)T = {T,, T}, T, BEKABIENES,
T, BREMINBHENREE . BA T, N T, = O;

BGFS (S, xT,) UF U (S, X Tex)}o

F g 1,

fbF H—IRZS State T HY Agent, 7] LLE i HXF i
B petri ARG (N, M) #7H#R, P M X FRE
State. 7E £ EARLE P HY A 1 Agent 9 petri FIL5H 0
T

EX 3 EEERRGET, BA Agent HETT
#:Agent = (Sii» TasSoss Tos Fa) 3o

(1) S, Sour» To TEX 2 PHIE X

(2) Ta 9 Agent MIIERGE I N, IR, 1B
EEITR ,

(3)F,y = {(S;, X t4) U (24 X S,,) U (S, X
T.)}ho

BREZFERETEANEREEGNSA =
{Agent;, -, Agent, } (n > 1), E1& Agent; S LK) petri
MRER:

20, = (No,M) (i=1,,n)

{Sins Suws Sas Tinstas Tews Fal | pgen, ZHBHRIE Ny
= (Sys T Far) , Agent, B35 50 457 530 B 245
RGLHY Petri MW

EX 4B BEERG perri SN

(W)Sy = 15, S Sous}

Six = U Six | Agent;, Sue = U S, | Agent;, S, W R
KPHMEHTTR, MARETHEE;
(2) TM = (TS’ TA9 ng)vﬁq:‘:

Ta=UTa | Agent;, T, = UT, | Aent,, T, AR
G AWK ;

(3 Fyy S (S X Ty U (T X Spr)

SR EEMRA, b THE—RE state WE EBFR
BERT LA RGEXT R EY petri PR G #EAT 1438 , state XF
BLF 2], FHIFRA M,

TEL FIR RGP A RLEH FRAY BT[] P 58 BT
5 HL P e S ERR G BLHIE R petri M R4
REH R peuri M ARG,

2 BB ZEGHNBRITNEREZX

SRR petri M, B THETBIFIRE R(M,) £
—NE RS, HILET LA R(M,) fERTUE S, LARR
ZRIMBEEAXR IMERR - BRE, XFHE



53

B RTRIK Petr M B EIRRE <27

141 BB 49 petri PRA T 34T o S b P petri 18 B9 717
AR B 7 R AT % AR R GER B R AR B
B o R B P BB B PR D TF A 285 B AN TSR AR — A 1R
B B SR T LA RT B SRR BB 1 — A
Rk IETEE Ta B, AT LA OB/
RS2 (R A IR

ZERRLEBFHRISR LRI S E RGN
VIR &, BB Bk 3 B AR S M — S EF 51
s RPN BT EENRRAN B A HET R
G EIREY petri W RERFFRFET . B EERRGEHIF
PIEATE BRI HRRES , KR F B petri WA
GEHTIEFRR My, BFRSERA 2 £ AR KR SE
3R petri BE) RPN ME FoR.

S TG RO RIBK petri RS, 183 TR AR
Geyi b T BT AAS TR B0, A T 78 008 /N IR 5 28
VB B TR 3 AR B SRR IR petri PR 45, R 9
T E MR EL T SRR, 3R98 1 B AR

PEX S e
# B AR R4 R ; i
By ‘

(1) HEE - |
B M, Frlk. :

(2) — A FRE i
M B%5 5 B— A SR S
M5 4, B4 T T
E]—'ﬁ x & Tyt IE !
M 2 7T 55 1 B B
HEMNr Blx B3
LR E—AE Ay
+# z, B8N y {
R MARER, |

(3) TR —4 oo
Wit M B E ;
TR —A4 5, |
MAXTHA z € 1
Ty B8 EM FH] E
SCHERG ¢ STHET = !
B AR
v, BN = By BRI B AR 1oy 45 AR TE IFR IR
M WEM KR MBERTMLE>M B V€
SysM'y = M{s) — W(s,t)+ W(t,s).

(4) BERHESES,

(5) KBRFTA M4 8, MR 5 BAFRIR M %
PEGFRIA M, B AR R A B IR R A 5 BARARR
ME SR ERRIA M, BB E RS L TR R RN G

A M
%

Agentl pl - ,
A ©=> =>C

#)
pl7 it

PR My BE PR ML IR AR R IR R
BAREP SN TEBIERE,

R R B, iU ASOETT £ E 4R
SGUEXIGET AR, ZEERREREATERY
B[, PR petri XY £ £ R R EHTT 7
AT LAAR 5 5 4 00 oy 7T BB 4 BB wh 5%, FF BB P A
petri P AR T IR THBR R

3 ZERRZRIMARG]

THU—ZEEREAFIREBIETERK petr
RS L LA RGBT

FENSHBIM—TE RSN E MR Z A
HRBEAWMMAITENE, BEERLNTELR
(CKERE ), RITREHEWHEEFEEITHEEL.
FE MK ERRE WIRNIER P X FHS TR
EWBALZ BN ERFERFFRER, BAERE

REIG A, BWREMEWK petri MEEILE 1,

1 t7
) -;» 11__>()_>;[ >\ p7

BN

Bl ZEZREAAGEK peuri R
HEZFRREHBHRPRBINTE X FERE K
PIERMRIN T EBEFE. ER=FEREEHNER
petri [ op () BLRD B #RdRiR MF 5(0,0,0,0,0,0,1),
R TR E ERBERERBETUAE A-
gengy FYATIKA 40HE 2 B,
(F4% 31 M)



®3

WHEARS BT HMM B QRN - 31 -

BIAFHE-S7TE NMBRFEAENERSH,
21 AREZOERH

ESER A EFHERB EFEEC
HMMiRE  (B78-327) (BU59-281) (Mi64-381)
R R OHME 4R HB¥E %R
XEEUXE  0.714000 @ 0.006667 0.593167 @

AXEHE  0.000733
LR — B RAE T B R T RO AT, B
ARREOERE, BRREERRHEMNHNGTH
RBBRARR, T RXHE B 5 0 LA ok i 8RR 4
BBARTTE, MTEXREELFEAKNETE, U
5 R B R MBI R RS P A B

0.612667 @ 0.001733

4 HRE |
ERAMATHEAARE RS PRI SRE
BEN—THRTR, EBZNMA T RARD KRB RE
B BARAT A 80K 515, ,
B REFRET BB I, 10 5t AR
RHREMARERE 0 —~E RN ERTEX
HXEBHEMMAYH ;£ BN LARE—D
RRE; BN FEEA TR AR, SEEEYHE

%

$E Wk

[1] Claudio S,Regazzoni C S. A distributed surveillance system for
detection of abandoned objects in unmanned railway environ-
ments{ ] ]. IEEE Transactions on Vehicular Technology,2000,
49:1-13.

[2] Beynon M, Hook D, Seibert M, et al. Detecting abandonded
packages in a Multi ~ camera video surveillance system{ C]//
Proceedings of the IEEE Conference on Advanced Video and
Signal Based Surveillance. New York: IEEE,2003:221 — 228,

[3] Marcenaro L, Ferrari M, Marchesotti L. Multiple object track-
ing under heavy occlusion by using Kalman filters based on
shape matching[_C] //Proceedings of International Conference
on Image Processing. New York: IEEE,2002:341 ~ 344.

(4] 7 ZF . IHEH.ETFRERESNEHEHFRN SR
BX[J]. Bis K40 B ARLAERR, 2007, 34(3) :36 - 40.

[5] Rabiner L R, Juang B H. An introduction to hidden Markov
models(J]. IEEE ASSP Mag,1986,3(1) :4 - 16.

{6] Yamato J,Ohya J, Ishii K. Recognizing human action in time
— sequential images using hidden Markov model [ C]//Pro-
ceedings of IEEE Conference on Computer Vision and Pattern
Recognition. New York:IEEE,1992:379 — 385.

+ -
LEBIED SRat Sai SAet et Siot Aot REeSn ASinth SEate ntete Mo et aees mien e lens shesn st Rie mloe seey o

(E#F 27 W)
(1,0,0,0,0,0,0)

(0,1,0,0,0,0,0)

PN

(0,0,1,0,0,0,00  (0,0,0,1,0,0,0)

5 e

(0,0,0,0,0,1,0)

(0.0,0,0,0,0,1)
B2 Ageng #)ikQ
RRMFE R, KA TF45 805 52(0,0,0,0,
0,0,1), 5 BHtRI8 MF %4, B =A% Bt
R

4 HERiE

W E R ShE LIS 0 R BhE S5 Ah B 1, e A
EEB R EE S E T perri MR HITHR,
H—F BB ERRZENER peeri MES . B K
AR IER - EETXRBER. BIELHNEENY

HEHERUGHE K petri RS X B, R ILA A E Y
MFE R IR S BARR RS, I B AR R4 AR
SRR R T ik S 30T S L A BUh B MRS 5
ERKERE, T—2WERBuTHRES R RE ST
BE PR R [ R

ST :

(1] 25 3. perri FURHEIM]. 6357 80 F Toll 44054, 1998.

[2] #EHK. peui PR HERRIRAIM] ALK BEHE
it , 2003.

{3] Moldt D, Wienberg F. Mult Agent Systems Based on Colored
Petri Nets[ C]//Proceedings of the 18 International Confer-
ence, ICATPN. Toulouse, France: [s. n. ],1997.

[4] XuD,Volz R A, loerger T R, et al. Modeling and Verifying
Multi — agent behaviors Using Predicare/Transition Nets
{C]//Proc. of the 14thinternational Conference on Software
Engineering and Knowledge Engincering. ltaly: [ s. n. 1,2002.

(5] Bsk. ZEATRHMRER perri WA )] HANL
7%,2006,32(14) :4- 6.

[6] #k [&.FEHL petri MM RGEHEEFN M) LI R E
At , 2005.



