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2.1 3 *&FH A iz iv (Particle Swarm Optimization, PSO)
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3.1.1 Crude Oil(n=56,d=5k=3)

Crude Oil 3 xR T » FLFH? ¥ 75 7 FHE > » wE4Y(Vanadium)
4 (Iron) ~ 44 (Beryllium) ~ 47 frg¥ & it & 4~ (Saturated Hy-drocarbons)£2 = 4 g 3 it & 4~
(Aromatic Hydrocarbons) ; 2 A % TR E A = = f > # & 2 7 £ Wilhelm~ 11 £
Sub-Mulnia £2 38 3 Upper -

3.1.2 Contraceptive Method Choice (n = 1473,d=9,k=23)
Contraceptive Method Choice = #Z ZF# » B¢ 2 2 4{ R §d A¥ET BT
FLEFN 5 3 & * (No-use) 629 & ~ K #y i¢ * (Long-term) 334 % 2 2 cg# & * (Short-term)
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3.1.3 Wine(n=178,d=13,k=3)

Wine 2§ §PF# 279 ¢ 2 I3AKE . §F R4 5 34 » % & classl (59
4') ~class2 (71 %)= class3 (48 %) -

3.1.4 Breast Cancer (n=683,d=9,k=2)
Breast Cancer & 5“J& 7 #L > a‘r“,%iﬁﬁ’{ Tl R ANE83LFA R ¢ 7 O
o d 2Pz (Benign) 2 & |2 e (Mali-gnant) = &1 ke = o

3.1.5 Vowel (n=871,d=3,k=06)
Vowel 54§ TR » Ad 871 L8 X335 22 4 TR+ 279 ¢ 7 34 —g

AR TR ML A EAS 0 AHE8(724) a(89 %) i(1724) ~u (151 &) -
(207 1) 0 (180 4) -

~
N

3.1.6 IrisPlants (n =150,d =4, k=3)

Iris Plants = & B4 54l > B¢ ¢ 7 7 ¥ & (Sepal)& f=#¥(Petal) 1% A& (Length) -
TARWidth)y® e EE 1§ At T4 R 2 d Iris Setosa (50 4') ~ Versicolour (50 %)=
Virginica (50 £)iz 3 f8 4 & 1= (150 &) efdsp i = o

N
TR B HRE FeRd | FOREKP (LN 5 F ARl TR D)
Crude Oil 3 5 56 (7, 11, 38)
Contraceptive Method Choice 3 9 1473 (629, 334, 510)
Wine 3 13 178 (59, 71, 48)
Breast Cancer 2 9 683 (444, 239)
Vowel 6 3 871 (72, 89, 172, 151, 207, 180)
Iris Plants 3 4 150 (50, 50, 50)
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7 &% PSO 4v »
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F % 20

TAEFF T e BGE A FES R ME > JIr B R o d 2t 4 PSO
FEE BB ERE EREZFFIEFEERERE FHREFEF T 4o r 345382 PSO
Ro BEAE T 32 B R 45 RS 3 2% E Mo v Iris ~ Cancer ~ Vowel &2 CMC - 351 k38 >
o FOARTE MAE RS Y R H B g B E[4] 0 H 3 Iris - Cancer ';'5’ CMC =gt i@
FEB R NFER > RE XA FREE - R o £ v CPSO av § »xer'™d 45385 ~ { g
AIRER D LR
22D IRAEFEEAEE MR R
TR E Bl K-means NM-PSO K-PSO K-NM-PSO PSO CPSO
TioE 159242.87 151983.91 149375.70 149141.40 168477.00 155191.79
Vowel GRS (916) (4386.43) (155.56) (120.38) (3715.73) (4177.74)
Bk 149422.26 149240.02 149206.10 149005.00 163882.00 150913.56
Lo 106.05 100.72 96.76 96.67 103.51 96.66
Iris (1528 %) (14.11) (5.82) (0.07) (0.008) (9.69) (0.0001)
Boikie 97.33 96.66 96.66 96.66 96.66 96.66
TioE 287.36 27759 277.77 277.29 285.51 277.22
Crude Oil GRS (25.41) (0.37) (0.33) (0.095) (10.31) (0.019)
Bk 279.20 277.19 277.45 277.15 279.07 277.21
Lo 5693.60 5563.40 5532.90 5532.70 5734.20 5532.18
CMC GRS (473.14) (30.27) (0.09) (0.23) (289.00) (0.00)
Bikie 5542.20 5537.30 5532.88 5532.40 5538.50 5532.18
TioE 2988.30 2977.70 2965.80 2964.70 3334.66 2964.39
Cancer GRS (0.46) (13.73) (1.63) (0.15) (357.66) (0.0001)
Bk 2987 2965.59 2964.50 2964.50 2976.30 2964.39
Lo 18061.00 16303.00 16294.00 16293.00 16311.00 16292.65
Wine (R %) (793.21) (4.28) (1.70) (0.46) (22.98) (0.511)
Bk 16555.68 16292.00 16292.00 16292.00 16294.00 16292.18
TREMATAAEREAAFARFTEEL FEPMEROTHOESEEEL ARAEFRE Y Rl 2
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%= kil %ﬁiﬁé}‘ pER gl AL Y
= g ot gy K-means NM-PSO K-PSO K-NM-PSO PSO CPSO
PR EREE ) (%) (%) (%) (%) (%)
TioE 44.26 41.96 42.24 41.94 44.65 41.19
Vowel (B %) (2.15) (0.98) (0.95) (0.95) (2.55) (1.77)
Bk 42.02 40.07 40.64 40.64 41.45 37.08
Lo 17.80 11.13 10.20 10.07 12.53 10.00
Iris (B Z) (10.72) (3.02) (0.32) (0.22) (5.38) (0.00)
Bk 10.67 8.00 10.00 10.00 10.00 10.00
TioE 24.46 24.29 24.29 23.93 24.64 25.62
Crude Oil (B %) (1.21) (0.75) 0.92) (0.72) (1.73) (0.87)
Bt 23.21 23.21 23.21 23.21 23.21 25.00
Lo 54.49 54.47 54.38 54.38 54.41 54.38
CMC (B ) (0.04) (0.06) (0.00) (0.054) (0.13) (0.00)
B 54.45 54.38 54.38 54.31 54.24 54.38
TioE 4.08 4.28 3.66 3.66 5.11 351
Cancer (R %) (0.46) (1.10) (0.00) (0.00) (1.32) (0.00)
Bk 3.95 3.66 3.66 3.66 3.66 3.51
Lo 32.12 28.48 28.48 28.37 28.71 28.54
Wine (R %) (0.72) 0.27) (0.40) (0.27) (0.27) (0.35)
Bk 29.78 28.09 28.09 28.09 28.09 28.09
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Improved Particle Swarm Optimization for data clustering
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Abstract

Data clustering use data set to group with the same category and classify, and find all
groups center for simplify the data complexity. This study proposes Particle Swarm
Optimization (PSO) for data clustering. For preventing PSO occur fasts convergence cause
center trap to optimal solution region. We combine complementary strategy to Increase
particle’s diversity to avoid particles trapping to optimal solution region, because if particles
iteration too much time combining particles too smear. This study use six really data (UCI
Repository) to test and compare with other literature. The results indicate this study can find
shorter intra-cluster distances and lower error rate than the other algorithm.

Keywords: Data clustering, Particle Swarm Optimization, Complementary:.



