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A minimum reduction algorithm based on
parallel particle sub-swarm optimization with tabu search capability

MA Shenglan, YE Dongyi
(College of Mathematics and Computer Science, Fuzhou University, Fuzhou 350108, China)

Abstract ; In order to improve the solution quality and computing efficiency of rough set minimum attribute reduction
algorithms based on swarm intelligence, a parallel particle sub-swarm optimization algorithm with long-memory Tabu
search capability was proposed. In addition to the taboo restriction, some diversification and intensification schemes
were employed. Since parallel sub-swarms have a lower probability of simultaneously getting trapped in a local opti-
mum than a single particle swarm, the proposed algorithm enhances the probability of finding a global optimum and
decreases the influence of initial particles. Experimental resulis on a number of UCI datasets show that the proposed
algorithm has a higher probability of finding a minimum attribute reduction in rough sets compared with some exist-
ing swarm intelligence based attribute reduction algorithms. Therefore, the proposed algorithm is feasible and rela-
tively effective for the minimum attribute reduction problem.
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Table 1 Datasets
BiEE EHIAE N
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Table 3 The comparisons of two partition strategies in

TSPPSOAR (1)
¥iE4E  TSPPSOAR(5,5,5) TSPPSOAR(10,10)
Hayes 1 1
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Mushroom 4%5% 4%5%
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Sponge 8*9°10' 879710
Vote 8°9%10° 879'10°
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Led24 11.83 11.75
Mushroom 4.37 4.32
Soybeanl 2.66 2.12
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Splice 9.34 9.20
Sponge 8.32 8.21
Vote 8.05 8.12
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Table 5 The comparisons of TSPSOAR, PSORSFS, TSAR and AntRSAR (1)
TSPPSOAR
SiEs TSAR PSORSFS AntRSAR
(5,5,5)
Hayes 1100 1100 1100 1100
Bupa 3100 39842 3100 3100
Corral 4100 485515 488512 4100
Breast 8%9? g gw g'®
Led24 11%12713" 11*12%13'°14%15% 11°12%13%*14" 11%12™
Mushroom 468532 43251663571681 4325236773’781 482518
Soybea.nl 28931041 2343174125316472 23131943651361 288312
Soybean2 9™10% 9510'"11°12%13214°15"  9*10*11%12"13" 9%10%
Splice 981 1018111 97108’7116 961078116 9100
Sponge 880919101 82993910161113123 838945 1017 869927104
Vote 879102 g 87911011 gl
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Table 6 The comparisons of TSPSOAR,PSORSFS,TSAR and AntRSAR (2)
AN i o YA S
BIBE TSAR - PSORSFS - AntRSAR -
TSPPSOAR TSAR  PSORSFS AniRSAR
TSPPSOAR TSPPSOAR TSPPSOAR
Hayes 1 1 1 1 — — —
Bupa 3 3.02 3 3 1.421 — —
4.181 3.674
Corra 4 4.15 4.12 4 _
(TSPPSOAR) (TSPPSOAR)
Breast 8.02 8 8 8 -1.421 -1.421 -1.421
20.905 7.141
Led24 11.75 13.94 12.27 11.74 -0.157
(TSPPSOAR) (TSPPSOAR)
8.689 8.646 -2.306
Mushroom  4.32 5.38 5.52 4.18
(TSPPSOAR) (TSPPSOAR) ( AniRSAR)
10.591 10.326
Soybeanl 2.12 3.6 3.34 2.12 0
(TSPPSOAR) (TSPPSOAR)
13.209 8.347 3.017
Soybean2 9.25 10.21 10.23 9.45
(TSPPSOAR) (TSPPSOAR) (TSPPSOAR)
14.120 14.34 -4.677
Splice 9.2 9.99 10.10 9
(TSPPSOAR) (TSPPSOAR) ( AniRSAR)
8.385 6.938 1.983
Sponge 8.21 9.22 8.79 8.35
(TSPPSOAR) (TSPPSOAR) (TSPPSOAR)
-3.119 4.150 -3.119
Vote 8.12 8 8.54 8
(TSAR) (TSPPSOAR) ( AniRSAR)
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