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New Method for the Initialization of Clusters
Based on Sata Distribution
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(School of Electronic and Information Engineering, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract; A new initializing algorithm based on data distribution is proposed for K—Means in this paper. First we
partition data space into grid and find the local—maximum cell which counts more data points than its neighborhood
cells. Then we use distance optimization method to choose the seed clusters from local — maximum cells globally.
Benchmark experiments evaluate the proposed method and five other typical initialization methods on both synthetic

and real—life data sets, and the results demonstrated that our proposed algorithm gives faster convergence speed

without descending in clustering performance,
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Data Set; S01(v=0. 05, r

=0.0), ¢=0.5, K=10

R—MEANS 7.67+2. 85 0. 14114-0. 0087 0. 63060, 0287
R—~SEL 6.29+2.79 0. 140320, 0130 0.572840. 0351
3CS 4,25+2,02 0. 12650, 0072 0. 555340, 0160
KKZ 3.75+0. 85 0. 1330=-0. 0049 0. 5399+0. 0159
KR 6. 802, 33 0.122540. 0059 0. 5661210, 0053
Proposed 1. 6510. 49 0. 119820. 0003 0. 567710, 0002
Data Set: S13(v=0. 10, r=0.2), ¢ =0.5, K=10 '
R—MEANS 16. 1745, 04 0. 2695£0. 0068 0. 58280, 0120
R—-SEL 17. 3447, 44 0. 2703=40. 0072 0. 576610, 0126
SCS 12.3644.73 0. 271140, 0058 0. 56480, 0085
KKZ 11.354+3.73 0. 2683+0. 0054 0. 5680-0. 0098
KR 8.30+1.78 0. 263720. 0043 0. 57900, 0036
Proposed 4,45+1.23 0. 2596+0. 0021 0. 5811%0. 0016
Data Set; S25(v=0. 15, r=0.4), ¢=0.5, K=10
R—MEANS 22.58+7,97 0. 30790. 0040 0. 575540, 0074
R—SEL 22.66410, 39 0. 3082%:0. 0040 0. 57350, 0074
SCS 18.55+£8.12 0. 3072+0. 0031 0. 567840, 0050
KKZ 21,4549, 13 0. 30630. 0026 0. 5672+0. 0031
KR 17.10£5. 67 0. 3092£0. 0016 0. 5637%0. 0018
Proposed 14.55+2. 82 0. 30510. 0009 0. 571310, 0016
R2 RERAW 2 AETHIENHRERR
ik 4E%( Dim EHM K PEABEN
Iris 4 3 150
Letter Recognition 16 26 20 000

3 XHEES S HABNEE 2 ARATHEE FHTRER

I Cmp Sep
Data Set: Iris =1, K=3
R—MEANS 7.15%43. 63 0. 341510, 0226 0. 311440, 0391
R—SEL 5.55+2,96 0. 3409+0. 0082 0. 34050, 0369
SCS 5.60%2. 68 0. 3361£0. 0004 0. 319240, 0009
KKZ 4, 000, 00 0. 33580. 0000 0. 318720, 0000
KR 9. 0020, 00 0. 336610. 0000 0. 3206 0. 0000
Proposed 3.000. 00 0. 33661-0. 0000 0. 32060, 0000
Data Set: Ltrrec 6=5, K=26

R—MEANS 31.65%10. 09 0. 6028+0. 0038 0. 1404-£0. 0080
R—SEL 30.65+7,15 0. 604540. 0045 0. 1410£0. 0061
SCS 32.3018.18 0. 603340. 0053 0.1317+£0. 0053
KKZ 27.40+4. 86 0. 6119-40. 0053 0. 137720. 0044
KR 28.80t10. 42 0. 601240. 0047 0. 13250, 0047
Proposed 21.00%0. 00 0. 604220. 0000 0. 1258+0. 0000
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