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Intelligent Hybrid Optimization Srategy and Its Application to
How Shop Scheduling

Feng Yuanjing, Feng Zuren, Peng Qinke
(Sygems Engnesring Inditute, Xi' an Jiaotong Univerdty , Xi' an 710049 , Ching)

Abstract : By combining the parallel searching sructure of ant colony optimization (AGO) with the probabiligic junmping
property of smulated anneding (SA) , an efective hybrid optimization strategy was developed , and gpplied to flow shop
scheduling problems (FSP) . Inthe hybrid srategy , a cycle course of the ant sysem can provide efective initial sl utions
for SA , and SA generates new lutions based on the metropolis criterion a each tenperature , then the ant sysem up-
dates pheronone trails and proceeds with paradle searching through reusng the new slutions from SA. Mearwhile, the
hybrid agoprithm for flow-shop scheduling problems was created and redlized on the bads of the hybrid drategy. With
me benchmark FSP problems, the smulation results show that the method conpensates the deficiency of AQO that is
easy to be run into locad optimum and SA that has lower dficiency , and grengthen the dobal search ability. Gonparing
with other agorithms for lving FSP, the proposed method has better performance.
Keywords: ant coony optimization; simulated annealing; hybrid optimization algorithm; floa-shop scheduling
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o . ACA A AQD
: ¢ ¢ g%  ts ¢’ 6%  ts ¢’ g%  Us
Carl 115 7038 7038 0 0.35 7038 0 0.13 7038 135 011
Ca3 125 7312 7312 0 1.25 7312 0 0.33 7312 2123 0.12
Cars 106 7720 7720 0 1.15 7720 0 0.28 7720 0 0.10
Car7 7,7 6 590 6 590 0 1.12 6 590 0 0.23 6 590 0 0.09
Rec01 205 1247 1247  1.567 5.56 1259  6.323 2.34 1278 2462 0.71
RecO7 20,10 1566 1576  1.533 7.23 1578  9.453 3.24 1596 4.253  1.18
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Rec37 75 2 4951 24 . 145, 122 432 1 2 1L 12.41
‘n m et ¢’ e 20 ¢’ it CRU

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



[1]

(2]

(3]

782 38
13 1 L
, ACRA
, ACA , ACHA
20 [5]
ACHA LACHA 2, [4].
A A AQO ACHA
, ACHA
2 ACHA
m,n
NEH NEH + 1S SACP MMAS MD ACA
Ta001 - 010 20,5 3.663 1.923 1.061 0. 408 0.730 0.208
Ta011 - 020 20,10 4.601 2.453 1. 462 0.591 0.955 0.397
Ta021 - 030 20,20 3.731 2.417 1.116 0. 410 0.628 0. 409
Ta031 - 040 50,5 0.727 0.258 0.597 0. 145 0.255 0.148
TaD41 - 050 50,10 5.073 3.438 3.012 2.193 2.873 1.678
Ta051 - 060 50,20 5.971 4.267 3.147 2. 475 3.138 2.145
Ta061 - 070 100,5 0.527 0.324 0.509 0. 196 0.219 0.134
Ta071 - 080 100,10 2.215 1.250 1.719 0.928 1.226 0.873
Ta081 - 090 100,20 4. 275 2.942 3.249 2.238 3.229 1.876
:NEH 'NEH+1S NEH ‘MMAS  mex-min ;MD ; SAOP A
1990 ,47(1) :65- 74.
[5] [M].
ACHA ,2003.
Met lis [6] Sutde T. An ant goproach to the flow shop problem [A].
European Gongress on Intelligent Techniques and Sft Comt
' puting, Aachen , Germany ,1998.
[7] Dorigp M, Caro GD. Ant colony optimization: a new meta
ACHA ! heuridic [A]. Int Gorf on Bwvol utionary Gomputation, Hscat
avay , UA , 1999.
, FSP NP , [8] ) . ARA [J].
,2001 ,18(4) :552 - 554,
ACA [9] Dorigp M, GambarddlaL M. Ant colony sysem: a coopera
, tive learning gpproach to the traveling sdlesman problem [J].
IEEE Transactions on Bwlutionary Conputation, 1997, 1
(2) :53- 66.
[10] Dorigo M, Manjezzo V , Golorni A. Ant sysem: optimization
' a colony of cooperati s [J]. |EEE Transaction on
Garey EL , Johnon D S, Sthi R. The conplexity of flow by Ve op ngagert Ll
] ) ) ) Sygems, Man & Cybernetics:B , 1996 ,26(1) :29 - 41.
shop and jobr shop scheduling [J]. Mathemetics of Operations )
[11] Sutde T, Hoos H H. The maxmin ant sygem and locd
Research, 1976, 1(1) :117 - 129. )
) ] search for the traveling sdlesman problem [A]. IEEE 4th I
Ogman |, Rotts C. Imulaed anneding for permutation flow . ) )
) ternationa Corference on Bwolutionary Computation, HFscat
shop scheduling [J]. Omega, 1989 ,17(6) : 551 - 557. USA 1997
Liav C F. An dficient tabu search gpproach for the twomar ' ' ’ .
. i hedi " 1N o [12] Sutde T, Hoos H H. Maxmin ant sysem [J]. Future Genr
chine preenyptive open <l i roblem . Com
P ] open sop ngp ] eration Computer Sysems, 2000 ,16(8) :889 - 914.
puters & Operations Ressarch, 2003, 30(14) :2 081 - 2 ] ) _ )
[13] Haek B. (ooling schedulesfor optima anneding [J]. Math

[4]

095.
Tallard E. Sme dficient heurigic methodsfor flow shop s=

quencing [J]. European Journd of Operationd Research,

ematics of Operations Research, 1988, 13(2) :311 - 329.

( )

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



