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Application of Particle Swarm Optim zation with Adaptive M utation
to Job Shop Scheduling Problem and Its Software Implem entation

NA Jia
(School o f Economics and Management, Southeast University, Nanjng 210096, China)

Abstract: The reason why genetic algorithm available exhibits lim itations when it is applied to job-shop schedu-
ling problem ( JSSP) is analyzed. In this paper, a new particle swam optim ization algorithm is applied to solve the
problems in the JSSP. During the mnning, the mutation probability for the current best particle is detem ined by two
factors: the variance of the population’s fitness and the current optinal solution. The ability of particle swam optim i
zation algorithm( PSO) to break away from the local optimum is greatly improved by the mutation. The results of the
example verify its better performance compared with the conventional algorithms.
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(Description of particle swarm optim ization
algorithm with adaptive m utation)
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Tab. 1 Original simulation data of JSSP

TAF T HLAE 1 WL 2 WL 3 WL 4 Wl 5 WL 6
O, 2 3 4
CAF 1 0, 3 2 4
0, 1 4 5
Oy 3] 5 2
TAF 2 0,, 4 3 6
Oy, 4 7 11
0y 5 6
T3 05, 4 3 5
0y 13 9 12
Oy 9 7 9
TAF 4 Oy, 6 4 5
O 1 3 3
* 2 T —TJFAENEE EHT
Tab.2  Work pieces-working procedures compositor on the machines
Bl Iy 1 2 3 4 5 6 7
HLgs 1 (1,1) (1,3) (2,1) (2,2) (3,1) (4,1) (4,3)
HLEE 2 (1,1) (1,2) (1,3) (2,2) (3,1) (3,2) (4,2)
BL2% 3 (1,1) 1,3) (2,1) (2,3) (3,3) (4,1) (4,3)
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PlLAS 4 1,2) (3,2) (4,1) (4,2)
P& s (1,2) (2,1) (2,2) (2,3) (3,2) (3,3)
PLEE 6 (2,3) (3,3) (4,2) (4,3)
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Tab.3  Start and finish machining tine of wotk pieces-working procedures

Lo W 1 2 3 4 5 6 7
BLES 1 (19,21) (21,22) (23,26) (31,35) (26,31) (0,9) (9,10)
Pl 2 (9,21) (12,15) (15,19) (26,29) (31,37) (37,41) (19,25)
PLE 3 (0,4) (4,9) (35,40) (40, 44) (44,57) (25,32) (32,35)
HLas 4 (19,21 ) (41,44) (10,19) (35,39)
W8 s (21,25) (14,16) (16,23) (23,30) 0,5) (5,14)
PLEE 6 (0,11) (14,26) (39, 44) (44,47)
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