2013 3 Mar. 2013
30 2 Journal of Chongqing Normal University Natural Science Vol. 30 No.2

DOI 10. 11721/ ¢qnuj20130220

1 2

1. 623002 2. 400715

Flexible job-shop scheduling problem FJSP

FJSP FJSP
NEH
FJsp
TP391 A 1672-6693 2013 02-0087-05
6
1
7
Job-shop scheduling problem JSP Pareto
8
NP
FJsp
NEH

1
FJsp " n = J 1

SYES m M= M l1<sism

i nl Ji .]
0, 0, 4 0,
FISP W.eW Ty,
FJSP
3 J
4 1
2
5
* 2012-07-17 2013-03-16 13 37
No. 61270831

E-mail yatingzx@ 163. com

http //www. enki. net/kems/detail/50. 1165. N.20130316. 1337.201302. 87_020. html



88

4
n
04/’
|
MakeSpan 1
MakeSpan = min(mﬁa}x F, ) I<ksm 1
Fik Ji Mi
Fiy=0 Fy =0 J
Fip=max F,_\ F ., +T, 2
I<isn lsjsm I<sksm
2
Delay
Delay:min(m’;lx 0 F,-FE, ) I<k<m 3
i= 2.3
E; J;
3
Load
Load =min(nﬂ1?:1x Lk) 4
L, M,
3
2 FJSP
2.4
FJsSp
2.1
FJSP
1 2
3 FJSP
323 3
|
1 FJSP 2.5
3 1 1 2 3 1 2 3
2 1 3 3 2 1 1 3
1 1 2
1 1 3
3 2 8 3
2
1 3 2
2.2 NEH

http //www. eqnuj. en 30
NEH
N M
F i
3 F i
iy
4 ij MakeSpan
MakeSpan @ < MakeSpan j
Jji
5 3
MakeSpan
6
5
FJSP
5
. 1
Fit =
w,MakeSpan + w,Delay +w,Load
MakeSpan Delay  Load 1 2
w, +w, +w; =1
5
POX
MPX
POX
S, 5 1 2
1 1 S,



2 89
2 5, Il G R v L RS IE
S, BT SH
MPX
A\ 4
2 NEHE ™
A
| ARG
2.6 Tl wlsieEbee
y
FE TR R A
i ppure (s
2.7
1 Len Y
i P Y (P fay
S S
t=t+1 !
N 2 4 6 FJSP
Ml M2 M3 M4 M5 M6
1 011 2 3 4
J 012 6 3 2 4
013 1 4 5
2 021 5 6
202 13 4 35
023 13 9 2
5 2 ~4 031 3 5 2
F B3 032 11 4 3 6
2.8 033 4 7 11
041 9 7 9
JA 042 12 6 4 5
043 1 3 3
3
6 2 4 6



90 http //www. cqnuj. cn 30
Matlab
1 8 9
[ M | RO 2 |
6 17
100
M J J J
200 0. 68 I 5883 : Eggg : 1|7
0. 52 r= ]5 | M4 | -]z |
wl =0.5 w2=0.3 w3 =0.2 5
50 100 8 20 | M, | J, |
3 7
3 U —
3 6 7 13
s D] L BRI SRR |
16. 1 17 175 0.65 5 78 1314
§ 18.5 23 240 34 3. 4«6 Fisp
9 21 24.6 268 99 3
3 MakeSpan =17 De-
lay =14 Load =17
16. 1 8 9 18.5 y
21 8 9 4
13%  23% 26%
FJSP NP
31% S
FJSP
3 J
NEH
2
80
70 —_  ----- R Tr ik
ol - -8 ]
— 3CHk [9] Jrik
@ 50 ¢ N
£ 40 | h
=
=30t
H 20 ¢ e < 10-12
10
0 1 1 1 1 1 1 1 1
25 50 75 100 125 150 175 200
AU |
2 J. 2010 46
) 8 9 11 156-164.
2725 19 Zhang C'Y Dong X Wang X J et al. Improved NSGA-1I for
29 the multi-objective flexible job-shop scheduling problem ] .
175 16. 1 Journal of Mechanical Engineering 2010 46 11 156-164.
g ' 9 2 Garey E L Johnson D S Sethi R. The complexity of flowshop
and job-shop scheduling J . Mathematics of Operations Re-
NEH search 1976 1 117-129.

3 Lee HS Chen B. Empirical error rate minimization based line-
ar discriminant analysis C // Proceedings of the IEEE inter-
national conference on acoustics speech and signal process-
ing. Taipei IEEE 2009 1801-1804.

3 16. 1 4 Moslehi G Mahnam M. A pareto approach to multi-objective



Vol. 30 No.2

Journal of Chongging Normal University Natural Science

http //www. cqnuj. en 91

flexible job-shop scheduling problem using particle swarm opti-

mization and local search J . International Journal of Produc-

uling problem J . Computer Integrated Manufacturing Sys-
tems 2011 17 3 615-621.

tion Economics 2010 8 4 25-31. 9 Nhu B H Joc C T Edmund M. An effective architecture for
Gutierrez C Garcia-magarino . Modular design of a hybrid ge- learning and evolving flexible job-shop schedules J . European
netic algorithm for a flexible job-shop scheduling problem J . Journal of Operational Research 2007 179 2 316-333.
Knowledge-Based Systems 2010 7 10 219-225. 10
Flowshop J . 2011 19 2
J . 2012 32 4 1022-1024. 85-88.
Zhang Q L Chen Y S Han B. Improved particle swarm optimi- Hao P B Wei Y Z Feng Y J. Decomposition of gene section
zation for permutation flowshop scheduling problem ] . Jour- particle swarm optimization for the flowshop problem ] . E-
nal of Computer Applications 2012 32 4  1022-1024. lectronic Design Engineering 2011 19 2 85-88.
11
I 2012 J. 2011 19 16 57-60.
40 1 69-75. Wang G T Xu H Q. Improved evolutionary algorithm with
Jia ZH Zhu J J Chen H P. Dynamic Tabu particle swarm opti- learning strategy for the electronic design engineering J . E-
mization algorithm for flexible job-shop scheduling J . Journal lectronic Design Engineering 2011 19 16  57-60.
of South China University of Technology Natural Science Edi- 12
tion 2012 40 1 69-75. J. 2011 19 21 46-49.
- Wang K H Niu H Zhang Y N et al. Particle swarm optimiza-
J . 2011 17 3 615-621. tion with adaptive parameters and boundary constaints J . E-

Chen C Xing L N. GA-ACO for solving flexible job shop sched-

lectronic Design Engineering 2011 19 21  46-49.

Multi-Objective Flexible Job-Shop Scheduling Problem Based on
Compound Gene and Tabu Algorism

MO Jian-lin' WU Zhe’
1. Dept. of Electronic Information Aba Teachers College Wenchuan Sichuan 623002
2. College of Computer and Information Science Southwest University Beibei Chongging 400715 China
Abstract Aiming at the solving FJSP  Flexible job-shop scheduling problem  a scheduling algorism combined gene and tabu algorism were
proposed. Firstly the FJSP problem model was defined then the improve gene algorism was used to obtain the solution the chromosome was
coded as double-stranded and the NEH algorism was used to get the initial solution. And the adaptive selection strategy compound cross strat-
egy and mutation strategy were introduced to protect the optimum chromosome and renew. When the gene algorism got the local optimum solu-
tion the tabu algorism was used to get the global solution. The simulation experiment shows our method in this paper can resolve the FJSP ef-

fectively and get the optimal solution compared with the other methods the method has the rapid convergence and high solution efficiency.
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