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Discrete Particle Swarm Optimization
Algorithm for QAP

ZHONG Yi-Wen! CAI Rong-Ying!

Abstract A discrete particle swarm optimization algorithm is
presented to tackle the quadratic assignment problem (QAP).
Based on the characteristics of QAP and discrete variable, this
paper redefines particles’ position, velocity, and their operation
In order to restrain premature stagnation, individual-
diversity of particle and average-diversity of particle swarm are

rules.

defined. A repulsion operator is designed to keep the diversity
of particle swarm, and an efficient local search operator is used
to improve the algorithm’s intensification ability. Using those
operators, the proposed algorithm can get good balance between
exploration and exploitation. Experiments were performed on
QAP instances from QAPLIB. The simulation results show that
it can produce good results.
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Fig.1 The changing process of d of particle swarm on Tai30b

instance
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Fig.2 The convergence process of best value and average

value on Tai30b instance
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Table 1  Simulation results comparing with FANT and ABFANT algorithm
QAP 9:f B e fi FANT ABFANT DPSO HeARIHL
Tai30b 637117113 637141763 637550702 637166983 350
Tai40b 637250948 638672951 638030216 637536295 350
Tai50b 458821517 460061936 459994458 459016693 850
Chr22b 6194 6310.9 6296.9 6306.2 750
Chr25a 3796 4220.7 4160.5 4027.4 350
Kra30a 88900 90309.0 90246.3 89763.0 300
Kra30b 91420 91782 91723.6 91681.0 350
Wil50 48816 48916.2 48914.3 48887.0 400
Esc32a 130 135.6 134.7 136.0 350
Ste36a 9526 9612.7 9603.1 9634.0 350
Lipa40a 31538 31831.4 31827.8 31798.1 400
Sko42 15812 15857.2 15867.0 15853.2 650
Sko64 48498 48576.4 48564.3 48536.6 2500
Sko72 66256 66436.0 66411.0 66367.8 3500
Tai80b 818415043 826026281 821885368 82000985 30000
Skol00a 152002 152214 152135.2 152058.8 30000
Tho150 8133398 8151250 8142022.0 8141724.0 50000

1, % Tai30b S2f5, FANT Al ABFANT &5 214548 350 X,
M DPSO 5321548 70 W, XEE, EMI#EA T 700 )5
HRRE . RPHIRER T Thols0 SL6l2 5 YRISAT 1
fH AN, Foe sl p 45 AL 20 YOSAT S5 BRI T- Y. 7ERTE
A 17 A QAP SZfl st =R B VAT Eu i (R AR N
SANE R R AR, NRPATLLE H, FANT 595 17
Tai30b 4] Bk ae s lr, 117 ABFANT S03%:AE H 3 A5
( Chr22b, Esc32a Fl Ste36b ) ¥ AERAT, EIHA4x 13 AL
o, DPSO HiEHEA LT g,

T iR

PLSRARE QAP [n) 41, 38 T —A DPSO Hykif B ik
L, B T HEFE TR R EERL T R 2R, R
TR R TR IR R R 6, AT AE A% )
SHERFN J3 30 SRR VA T 8 (P48, 15 ST SR 3R B DPSO
SEVE A KPR AE, U0 0 R AE 0B A6 ) AR A, B
& X DPSO FVEMALE 3 E S A HE M), DPSO &
IRBENS IR I U FH 21 NP- RS (R 45 D0 1) 3L SR it v
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