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Particle Swarm Optimization Based Algorithm for
Permutation Flow Shop Scheduling
ZHOU Chi, GAO Liang, GAO Hat bing
(Department o Industrial Engineering, Huazhong University of Science and Tedinology , Wuhan, Hubet 430074 China)
Abstract:  Permutation Flow shop scheduling (PFSP) is a complex combinatorial optimization problem with strong engineer

ing background, and is of great importance in both theory and application. In this paper, a new PSO based flow shop scheduling ak

gorithm is proposed to generate optimized PFSP schedule. First, limitation of information sharing mechanism in GPSO model is ana

lyzed and new population based mformation sharing srategy is proposed. PFSP scheduling al gorithm based on new information shar

ing strategy utilizes problenr concerned knowledge to direct its search in the local search procedure. Compared with representative

PFSP scheduling algorithms, the proposed algorithm can obtain good balance between quality of schedule and computational cost.

Simulation results validate its efficiency.
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. PFSP

s Initialize the particle population: generate randomly a set of permutation FSP
PFSP schedules.
) Do
PFSP , For each paticle s,(¢) do {
Evaluate with objectie function defined as C_ (s;)
Set individual best schedule p;(t):
7 I Cral (1)) SCol(pi(t= 1))
pilt)= (1)
Update memory inf ormat ion pool
| | t rand() <p
Update PFSP schedule through PMX crossover with p;(t)
else
’ Obtain new PFSP schedule through PMX crossover with m,( t)
Local search procedure:
1 B; For each operation in each critical block B; do {
oi( k ). My Insert it before each operation in its previous critical block B, or
. Mi, next one B
s JT( m) m R T Output the best neighbor schedule with minimum Cpa
SN(T)= (T(m )l m € (MU M) U (mpU M) U }
A MLUMS) ). N(T)  Makespan )
} While stopping criteria are not satigied
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SISM PSO Problem TA EVIS RSA HSA TS PSO
Cow | G | T() | Co | T(9) | Cow [ T(9) | Cox | Cunwn | T(9)
1 ’ 20% 5 1278 1278 | 49.01 | 1278 | 12.48 | 1278 | 0.06 1278 1278 | 0.03
20%x 10 [ 1582 1588 | 89.01 [ 1582 | 14.62 | 1582 | 3.06 1582 1582 | 1.60
P 20x20 [ 2297 297 |211.63 | 2297 | 21.46 | 2301 3.06 | 2297 | 2297 | 0.03
PSO PSP 50x 5 2724 | 2724 |142.96 | 2724 | 2.59 | 2724 | 2.04 | 2724 | 2724 | 0.02
PFSP ,PSO 50%x10 [ 3025 3063 [390.25( 3025 |27.43 | 3025 7.14 | 3037 3025 | 75.37
Conex , 4 50%x20 [ 3875 3896 |901.42 | 3886 | 54.8 [ 3911 (211.14| 386 3868 |218.43
Con . 100x 5 [ 5493 5493 1629.33 5493 | 11.02 | 5502 | 2.04 | 5493 5493 | 0.04
100x 10| 5770 | 5862 (1231.42| 5776 | 66.10 | 5774 | 25.50 | 5776 | 5770 | 58.25
EVIS - PO 100x 20| 6286 | 6567 [2246.58| 6319 |188.06| 6434 |473.30| 6330 [ 6258 |354.65
200x 10| 10868 | 10957 [126.79 | 10872 [ 168.19 | 1091 | 27.54 | 10872 | 10872 | 19. 87
’ PSO 200x 20| 11294 | 11818 [216. 10| 11359 [416.54 | 11483 |435.54 | 11393 | 11286 |584. 27
, 500%x 20| 26189 | 2749 (1271. 85| 26325 (1111. 20| 26814 |3674. 04| 26316 | 26172 |2836.02
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