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Abstract

MANPro-based control is a novel control paradigm aimed
at intelligent manufacturing systems on the basis of
mobile agent-based nepotiation process (MANPro).
MANPro is a negotiation mechanism based on the
agent-based control architecture and, especially, it adapts
a mobile agent system called N-agent for the negotiation
process. N-agent travels around the network of distributed
mamifacturing systems to acquire information, and it
makes a decision for system control according to the
obtained information. MANPro includes commumnication
architecture and information architecture for intelligent
shop floor control. MANPro also considers the following
issues: (1) negotiation mechanism, (2) single-agent
internal strategic policies, and (3) information model.
Comnmnication architecture concerns the first issue of the
negotiation mechanism. It provides information
exchanging mechanism with functional modules. In
specific, N-agent is equipped with an intelligent reasoning
engine with a built-in knowledge base. This reasoning
engine is closely related to the single-agent internal
strategic policies of the second issue. Finally,
ontology-based information  architecture  addresses
information models and provides a framework for
information modeling on negotiation. In this paper, these
three issues are addressed in detail and a framework of
MANPro-based control is also proposed.

Keywords: mohile agent-based negotiation process

(MANPro), distributed  manufacturing systems,
agent-based control, intelligent control
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3. MANPro-based System Control

3.1. Framework
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3.2, Communication architecture
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3.3. Information medel
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3.4. Reasoning engine
£329l Mg Ao E Feirle ol
Al QAR e T glolol dek 5
o & sk R u A Eo Al Al ge) 4] A
ﬂﬂa%a%a%@%@1ﬂﬁfﬂﬁ%ﬂ
£ ik 213
5F /‘\EH_J %7«-\ ;H;
EI:! Ai hﬂ_/\g L
ARE ks aab b il
i Y

o o i
tjo o> O,

2
e o j'l

o o

r
d

In :
03:03315‘”“ Wﬁﬁm

2
2
)
~
b
rin
o2
ok
fife
[ l:l
n
}
e
e -
>J
b-— O P
"2 o 1
e Ve

ut

[

>
ol

f e

L
I
oL
R
J&
=y
e
l_,
N < =
mio
-
it
2
e rle pet Ao o

3250 Mo

_’31

MANPro 7|9te] A|2~#l ZM%L:EOM% o o]
E 2] 252 If:Then E 9] 5’5&13 &5kl knowledge
basel| AP Tt A Mot ITE FHOE
AAlet A FEHE ToE AL ‘:} 'Z]:
o] gxA2d Vee ’é@_’ﬂoi @
Aake] S E’.EE knowledge ba i H 280z
])J HLLE]_(:;_EJ 6) ]% Tavar 4
(binding) 7| &2 F&] 7+ Ak

N-agent= 43¢ w2} ast 3
Lol FH 22 AAEA ALgE 4 G
AL

158 gdge wA AN A L

——Qeiol‘iﬂi

i1 e,

L o ﬁj—fﬂ FE.
P 2t
&2 e o
> bt 1o 1>,

f
2

@ dnj} Aoz g Aokl TAE GH
ov, Al2dl w3 Hrde golshA &

FE A FHE 2T 92z H W
51‘ HHE A Aol AlAFHE FEE T
olt] 2} knowledge based] #7449 If-Then 2&
71LJr—r"7}‘]‘L Ao g T By} st Als2
Al 2Elg g FEk 4= gl

i
L

_Bi.-\lmﬁ
ot

e _1) ‘
L odl (g (L FR M
R Sl L

built-in Knowledge base

Rutde 1
dynarmnically imported T

N-agent
Rude 2

a9 6. 2HS 72 AAEE N-agentd] 8 3
4. Conclusion

£ MANPro 7]4t2] A|~&] Ao
I)bela, ol o] FEg 3 A 7 =
219l vt MANPro 7] QE2) Al ~%)

é o le
0,
Ep
2,

SA5-8

Oistddsstal/s=agdus=tal 2004 =H st &
2004 hE 212 ~22E ASOE W

H ZFUES HAF Ragentel TelsE Aot
- o7 olsfE = glow, o] B N-agent’ H=E
A A2 Vg BB e MANPro 718t &

MANPro 7|8t 2] #lof 2= 1)?H B E e
DAE 29, 32" A5 FEARY ?ﬁiﬁéﬂ%%—
EAHQ 247 ZH=r} N-agent”’} R-agent=S % 7
2 U E oqiﬁ_ 7J7c—l o]% ]-uj] A= "‘7;:]0]-J_ 5,17;:]
¢ Aug nEo R Ade gAldye YA e
N-agent7} o] 214 <l )‘L}:UEETH HEE 92
Q== 6ly] S8l 2252 VNt Jurd 72
=gt} ;ﬁﬁ.t built-in knowledge baseiT
H EA0F oA H = A58 FE <zl 4 Bl
H2 Al 9 ArEd-S 01110ﬂ drk olzl g =
ﬂﬁoi%%AA%J%ﬂﬂ?ﬂoiﬂ%ﬂ&ﬂ
she g2 el gtk Wek okl Barea o214
2] R—]EE FEgAer BT o= AT 7=t}

23 Ard AL 2NAYE AU eEAE
Z%J—‘-]-oi] R%E_ =] :ﬂ O /\g)ﬂ O]-_J_ )Q_;ﬂ] /\gA]- Z]—H]
ez sl MANPro 71jke] Ajo] AlA¥E FH?
o}

Lm o

L

i
e

i

r
T

Acknowledgement

o] =52 2003 ® FE LT A A
o) &hol 5] 908 (KRF-2003-041-D00622).

References

[1]Brussel, H. V., Wyns, J.. Valckenaers, P., Bongaerts,
L., and Peeters, P. (1998), Reference architecture for
holonic manufacturing systems: PROSA, Computers
in Industry, 37,255-274.

[2] Kadar, B., Monostori, L., and Szelke, E. (1998), An
object-oriented framework for developing distributed
manufacturing architecture, Jownal of Intelligent
Manufacturing, 9, 173-179.

[3] Li, Y., Huang, B., Liu, W., Gou, H., and Wu, C
(2001), Ontology for modeling and analyzing of
enterprise competence, Proceedings of 2001 IEEE
International Conference on Systems, Man, and
Cybernetics, 2941-2946.

[4] Ryu, K. and Jung, M. (2003), Agent-based fractal
architecture and modelling for developing distributed
manufacturing systems, International Jouwrnal of
Production Research, A1(17), 4233-4255.

[5] Ryu, K. and Jung, M. (2003), Modeling and
specifications of dynamic agents in fractal
manufacturing systems, Computers in Industry, 52(2),
161-182, 2003,

[6] Shin, M. and Jung, M. (2004), MANPro: Mobile
Agent-based Negotiation Process for Distributed
Intelligent Manufacturing, International Jovrnal of
Production Research, 42(2), 303-320.

[7] Ueda, K. (1992), A concept for bionic manufacturing
systems based on DNA-type information, Proceedings
of the IFIP TC5/W(G3.3 Sth Infernational PROLAMAT
Conference, Tokyo, Japan, 853-863.

[8] Warwick, K. (1996), Intelligent adaptive control,
Intelligent Control Systems: Theory and Applications,
IEEE Press, Chapter 3. 63-85.



