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Using HGA to solve production planning in VE
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Abdtract : Aiming at the specia feature of virtual enterprises(V E) , taking into account the information of tasks that
partners undertake and considering quickly responding to market as optimizing objective, a mathematica model is
proposed. Based on this modd , a hybrid genetic algorithms (HGA) is presented. It makes full use of the excellent
whole search ability of genetic algorithm (GA) , and the advantage of simulated annealing agorithm(SA) can avoid
getting into part minimum efficiently , thus the global searching ability of HGA isimproved. The numerica smulation

shows the good convergence and effectiveness of this agorithm.

Key words: Virtual enterprises; Production planning; Genetic agorithm; Smulated annealing

(VE) , . [5,6] HM S(Holonic
(3] Manufacturing System)
[4] . . HMS Petri
L L [7]
: [8]
, 9]
' , Job Shop
1 2006-04-28; : 2006-07-07.
(70572060) ; (20040533057) .
(1943, , , , ;

(1976 9 , , )



932

22
, ;o (4
, , ;o (5
, ., NPhard tor,
3
2 3.1
1) ; :
2) ,
( ), ; 1 ,
3) , 4 b E, E, E, E, E, E,
gefhfk: 312722541 302621116 ... ... ... ...
) L] 1
’ 3.2
4)
N={1,2, ,n
1M = {1121 1m} vE = { El ) E21
, Em} , T ={T, T2,
,Tn} ,te’ Ti
Ee i (i N) Ti
e (i N) Ti
, Hi Ti ,Bi
Ti I ,
Sk k Hi k i j ., G =1:
i PT. E. t i j .G o=- 1
W Ta Ee t ¢ =0, G =o0.
' | Gi=1 G =0
3.3
Ti to ,
minJ = max max te, (D
S.t. tg = ti + ti,i N,e M, (2) Frmax
teer, - min(tpWTa) <0, , i
PTe ,WTse  N; (3 Fi,
ti +t + max(Se) - min(tw) < 0, fi = Frac - R R < P 6)
b Bi: (4) fi = 0,otherwise.
max (to + t« + Sk) - tp <0, 3.4
K H. 5 341
(1) 1 1 ’

; (2
;o (3)



8 : 933

Step5: n=0, Step6;
3.4.2 ,e= e+l e>m,e=1, Step2.
: Step6: | FI .l FI
(MOX) . : : (6) :
: , 3.7
(OX) e :
C , Stepl:
G =1 pop-size, Pe, Pm,
Ci =0, , max_gen gen = 0; B
. Se.
3.4.3 Step2: , C,
, . Step3: ,
Step4 : gen =
., GCj =0, max-gen . Step8.
. Steps: gen%B: =0 gen >0, Se
3.5 ; Step7.
B , Se Step6: Se SA
, , 1) SA , to,
: : a;2) SA, : :
, ) Step7: , ,
SA , gen = gen+1, Step3.
SA Step8: :
. 4
3.6 . E
; , 31
, , 5 ,
, E {T1,Ta,Ts, Tz, Tz, Ta}, B2
{Te, Tur, Tor, Tos, Tao} , Bz {T2, Tw, Tu,
Stepl: n, Tos, Too} , B4 {T7, T2, T, Tz, Tas} , B
, , {Ts, To, Tz, Tro, Ta} , Es {Te, Tis, T, Tao,
, , F T} . 2 ,
,n=n-1
Step2: e ,
Step3: . ,
, Step4; To :
Step4; , Visual C ++ , ,
ta
Ee , HGA. HGA
ti = te - ti, 20, 31, 30,
,n=n-1, F o oto, F<ti, 0.8, 0.05, 5
F=ty. SA v SA t, GA
Step4s: ,  Stepb; I, =5,4,3,2,1,0.5,

Step3. gen = 5,10,15,20,30. SA



934

AN 2 A AN
T28 - TZ7 l‘ TZG O
» T3 > » 3

9
' \r — — R > » >
; = | 20 | | 4 12 | 3 l 6.5 05
et 3.0
H . R T lg T,
PR LL L "le.sl 113 T, |1 !
'----:__73)_5’ _______________ — 4 4
0 4ol e T e T
T AR EARREA A 0.5
: . 11 17| 7185 |12 :
J/ \_7/ isz — 7| LT .
5 — .~ . — . —0.5] 3 10.5 :
"nml'i T, 1| Ty 2| T, 1‘ 21 )
[75] |5 16| [16] 145 :
— — — :
2
A
E[ T,
E, Ty | [
E, | 7 m | T Ty i ™
E, | Ty . Ty - Ty r, |7,
E, (7. & T, R T, K
EG | Tzo L I Tzz h Tlx h T15 hﬂh
0 10 20 30 40 50 60 70 80 90
[ ] G
3
1 [9] GASA
GASA HGA
Problem n,m — —
C Chest t C Chest t
M T06 6,6 55 55 2.4 55 55 0.8
MT10 10,10 930.4 930 45.3 930.2 930 25.5
MT20 20,5 1166.2 1165 88.5 1165.2 1165 48.6
©m n ,C 10 , Chest t
0.9,SA GA . C GA SA
Pentium IV , 0 6
8s, : 3 5
, 99
, HGA ,
[9] GASA 10 , ,
, 1 ,
1 1] ’
Job Shop . [9] GASA , ,
, SA ; , ,
H GA B« , Se
( 938



938

22

—_—

( References)
, : [M].
, 2001.

(Liu Yarrzhu, Chen Li-qun. Nonlinear vibrations[M].
Beijing: High Education Press, 2001.)
[M]. : , 2001.
(Wang Guang-rui, Yu Xi-ling, Chen Shi-gang. Chaos
control , synchronization and application[ M]. Beijing:
National Defence Industry Press, 2001.)
Pecora L M, Caroll T L. Synchronization in chaotic
circuits[J]. Physica Review Letters, 1990, 64 (8) :
821-824.
Liao T L. Adaptive synchronization of two Lorenz
systems[J]. Chaos, Solitons and Fractals, 1998, 9(9) :
1555-1561.
H- Gohary A. Optimal synchronization of Rosder
system with complete uncertain parameters[J]. Chaos,
Solitons and Fractals, 2006, 27(2) : 345-355.

synchronization of the Henon chaotic system[J]. Acta
Physica Snica, 2001, 50(4) , 629-632.)
[7] , . Rosder [J1,
, 2005, 54(12) : 5591-5596.
(Wang Xing-ryuan, Shi Qi-jiang. Tracking control and
synchronization of the Rosder’ s chaotic system[J].
Acta Physica Snica, 2005, 54(12) : 5591-5596. )

[8] LUJ H, Zhou T S, Zhang S C. Controlling the Chen
attractor usng linear feedback based on parametric
identification[J]. Chinese Physics, 2002, 11(1) : 12~
16.

[9] Li Z, Han C Z. Adaptive synchronization of Rosder and
Chen chaotic system[J]. Chinese Physcs, 2002, 11
(7) : 666~ 669.

[10] , Lorenz Chen

[J]. , 2005, 54 (10) :

4590-4595.
(Ning Di, Lu Juman. Synchronization of a critica
system with Lorenz system and Chen system[J]. Acta
Physica Snica, 2005, 54(10) : 4590-4595.)

[11] Chen G R, Ueta T. Yet another chaotic attractor[J].

—

—_—

—_

—_

, , . H . )
enon Int J of Bifurcation and Chaos, 1999, 9 (3) : 1465
[3]. , 2001, 50(4) : 629-632. 1466
(Li Li-xiang, Peng Hai-peng, Lu Hui-bin. Control and '
( 934 )
( References) 299-310.
[1] Martinez M T, Fouletier P, Park K H, et al. Virtual [7] Hseh FuShiung. Model and control  holonic

enterprise — Organization, evolution and control [J].
Int J Production Economics, 2001, 74(1-3) : 225-238.
Rajiv Kishore, Ephraim R McLean. The next generation
enterprise a ClO perspective on the vison, its impacts,
and implementation challenges[J]. Information Systems
Frontiers, 2002, 4(1) : 121-138.

David Walters. Performance planning and control in
virtual business structures[J]. Production Planning and
Control , 2005 ,16(2) : 226-239.

Wu N Q, Sun J. Grouping the activities in virtua
enterprise paradigm [J]. Production Panning and
Control , 2002 ,13(4) : 407-415.

Duncan C McFarlane, Stefan Bussmann. Developments
in holon production planning and control[J]. Production
Planning and Control , 2000, 11(6) : 522-536.

HuangB Q, Gou H M, Liu W H. A framework for
virtual enterprise control with the holonic manufacturing
paradigm[J]. Computers in Industry, 2002, 49 (3) :

manuf acturing systems based on fuson of contract nets
and Petri nets[J]. Automatica, 2004, 40 (1) : 51-57.
[8] , .
[J]. , 2003, 9(3) : 189-193.
(Su Ping, Wu Na-gi. A method for production
scheduling in reconfigurable manufacturing systems [J].
Computer Integrated Manufacturing Systems, 2003, 9
(3) : 189-193.)
[9] . [M].
, 2003.
(Wang Ling. Shop scheduling with genetic algorithms
[M]. Bejing: Tsinghua University Press, 2000.)
[10] , , .. [M].
: , 2001.
(Chen Guo-liang, Wang Xufa, Zhuang Zhen-quan,
et a. Cenetic agorithm and its application [ M ].
Bejing: Posts and Telecommunications Publishing
House, 2001.)



