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Abstract: The original K-means clustering algorithm is seriously affected by initial centroids of clustering and easy to
fall into local optima. To overcome these shortages, this paper uses the quantum particle swarm optimization (QPSO)
which has power ability of global search and quick convergence rate to optimize the initial clustering centers of the
original K'-means algorithm. As the QPSO algorithm can easily fall into the local optimum, the local attractor with Gauss
disturbance is used to make the population jump out of the local extremum. To improve the convergence speed of the
algorithm, the weighted average best position is used to take advantage of the elite particles. The contraction-expansion
factors and random variables are combined in order to select the best parameter strategy. The simulation results on various
benchmark problems show that the optimization accuracy, convergence speed and stability of the improved optimization
algorithm are significantly improved. Experimental results on the typical UCI datasets show that the proposed method
is superior to compared algorithms. Finally, this method is applied to the customer classification of table grapes, which
shows the effectiveness and practicability of the proposed clustering algorithm. Through the empirical analysis, it is also
proved that this model can be promoted and applied.
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PSO 4.786e+01 8.431e+01 1.313e+01 4.092e+01 940.800 57.707 1.000 1.744e+01
fa QPSO 2.005e-54 1.379e-53 2.245e-56 8.495e-55 962.234 52.032 1.000 3.167e-54
IQPSO 1.673e-60 1.991e-60 9.484e-61 1.672e-60 863.300 41.422 1.000 1.202e-61
PSO 6.617e+02 1.409e+03 1.671e+02 5.869e+02 928.467 63.652 1.000 3.247e+02
fs QPSO 2.003e-53 1.319e-52 1.682e-55 7.616e-54 946.086 58.494 1.000 3.102e-53
1QPSO 2.135e-59 2.804e-59 9.863¢-60 2.173e-59 844.700 47.750 1.000 2.854e-60
PSO 7.566e+02 1.555e+03 3.648e+02 6.570e+02 850.433 69.604 0.933 2.803e+02
fe QPSO 2.963e-53 1.549¢e-52 4.110e-55 1.282e-53 880.321 65.103 0.967 4.080e-53
IQPSO 2.156e-59 2.713e-59 1.380e-59 2.191e-59 745.900 43.821 1.000 2.917e-60
PSO 5.374e+04 1.049e+05 1.770e+04 5.204e+04 767.033 55.874 1.000 2.457e+04
fr QPSO 2.869e+01 2.876e+01 2.830e+01 2.872e+01 886.400 50.954 1.000 1.015e-01
1QPSO 2.668e+01 2.779e+01 2.653e+01 2.679¢+01 28.533 37.431 1.000 5.274e-02
PSO 1.472e+04 5.404e+04 9.708e+02 1.094e+04 725.067 65.191 0.933 1.115e+04
fs QPSO 9.667e-01 9.668e-01 9.667e-01 9.667e-01 791.800 62.673 1.000 8.427e-05
1QPSO 6.510e-01 8.730e-01 6.275¢-01 6.440e-01 26.000 44.292 1.000 3.844e-05
PSO 1.991e+02 2.781e+02 1.152e+02 1.948e+02 380.367 60.884 1.000 3.411e+01
fo QPSO 2.628e-03 7.081e-03 7.347e-04 2.274e-03 699.333 57.214 0.433 1.698e-03
1QPSO 3.373e-08 3.979¢-08 1.788e-08 3.441e-08 378.600 48.705 1.000 4.678e-09
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E AL RRES. 2) LA R B M W S o 22

I BT~ USSR BN T 38 32 47 B TR). fH T X IQPSO
SV )RR AE K B AT Ak, RIE T RS SR T 10 1
FH, T (e Sl 2 # b, PSO SR e U Sl v 8 A T
QPSO H.32, iX 42 Ky PSO 32 B b 1 78 i 25 )
HH ) BE AL I3 SO A B A S SR BE AL, RS
TRIZAT IR 77 T, IQPSO HVE AT e bl AH 8L PSO 5
1%, QPSO SUIE A T, 1a 47 I [R5 BR. 3) N b
ARV RS 1, 5 B AP 350 i Th 2R AN 2 s e
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Z=. 1QPSO SV AE T A7 Il X bR Kb 35 B8 i IS8R,
EIbREZE AL S e UG R T A A (.

LB £, N, 1B 4 22 1 A RS2 4T 30
R Foe e W P AN R AR AR AN [ e A B39 (1 0
82 £ AR A 2.

M 4(a) TR PAE H, TIQPSO B3 () e A1 i v
ith 28 12t b PSO S5032: -4 il 6 ~F- i, 16 BH IQPSO 1y 5
PEARE MR AE, TFO0RE BETE A . AN 4(b) ] LUE
H, IQPSO ik Gl N 1 BA it sh (1) = W 51 -1
FURLF DAL R B, AT DA 208 3 4 R i k. 25
43 H7, IQPSO By AE F MG FE « UNSIGH E . SRR

n
g M ORI R R, 740 BT T IQPSO B I
w AR (4.
g 2 — P50 3.2 i K-means EEAMI B KL R 7
- - %)Pssoo A T A4l IQPSO-KM H 1 BE, 5 1% 4t K-means
Oo%ﬁ?‘ 10 ATS 20 25 30 Byh. K-means++ 575, K-medoids 5%, & T ¥
TEAHL F#E 1 K-means % 2857 (PSO- K -means, PSO-KM) .
(@) BATI0RBABI S F B TR T BE I K -means % 2 5 (QPSO-K -
i ——rso_ means, QPSO-KM) P K& SCiik [16] St 47 %5 b, KA
”g 6 —?sto 3 4H U UCTE s 4R A S Ia BiR, B AN R B
oy 1EHIHER 2 accuracy « A fi K precision 7 [F] % recall
% 5 Fy 8. % B &% (silhouette coefficient, SC) LA A i& W
J¥ fitness. A~ [F] 58 R EVE VR4l F8 An 4 11 &5 Rk
% 2 4 6 3 10 3PN, EM Gt W B 5 Bk (fitness FE bR, BT K-
%{tf@& KIOZ means- K -means++. K -medoids ${ & 2% 5 H A &A1
®) RN SR, 2 B 55 PSO-KM. QPSO-KM Ll J% Sk [16]
4 fLRBUERETLIEIE ELVEEAT HLA).
R®3 TRBEABEZAEHBUCIHIEE FHBRRLER
Hm e 7 accuracy / % precision/ % recall/ % F Ne fitness
K -means 84.6667 72.8209 72,4490 07811  0.6783 97.3259
K -means++ 86.6783 75.3749 73.0726 08146 07023 945345
K -medoids 86.8933 74.6926 70.809 5 08115 07201 96.2345
Iris Rk [16] Fik 93.3342 79.526 4 83.6790 0.8477 0.8245 26.3268
PSO-KM 88.6667 77.9834 80.5918 0.8221 0.7700 334951
QPSO-KM 88.0362 80.8973 82.6549 08236  0.7943 31.2790
IQPSO-KM 90.7632 822175 87.9524 0.8354  0.8033 253025
K -means 65.3393 475190 67.1300 05456 06152 184369521
K -means++ 67.9892 50.8457 69.4632 05976  0.6608 17558.2469
K -medoids 702231 50.3908 68.3247 05835 06556  16701.4566
Wine SRR [16] 5k 72.5449 55.5203 79.1342 0.6356 0.7352 96.756 6
PSO-KM 68.4270 523186 74.1736 05996 07045 105.6625
QPSO-KM 73.963 1 52.8569 763854 06243 07341 102.1832
IQPSO-KM 777551 55.7743 78.9809 0.7098 07259 91.5953
K -means 66.5294 55.7602 503024 05504  0.4991 26264104
K -means++ 68.5348 60.8709 527113 05651  0.5954 2586.6578
K -medoids 705381 60.9877 513246 05573 0.5273 2599.9950
Haberman  SCHR[16] 035 74549 1 67.7046 64.4109 06262  0.6504 96.8754
PSO-KM 72.8170 63.6756 622714 0.6035  0.6266 104.1553
QPSO-KM 73.8674 65.6975 663410 0.6487  0.6429 100.034 5
IQPSO-KM 76.6597 66.6597 703727 0.6604  0.6728 80.5838
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