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This paper suggests a heuristic algorithm for the clustering problem. Clustering involves grouping similar
objects into a cluster. Clustering is used in a wide variety of fields including data mining, marketing, and
biology. Until now there are a lot of approaches using Self-Organizing Feature Maps(SOFMs). But they have
problems with a small output-layer nodes and initial weight. For example, one of them is a one-dimension map
of k output-layer nodes, if they want to make k clusters. This approach has problems to classify elaboratively.
This paper suggests one-dimensional output-layer nodes in SOFMs. The number of output-layer nodes is more
than those of clusters intended to find and the order of output-layer nodes is ascending in the sum of the
output-layer node's weight. We can find input data in SOFMs output node and classify input data in output nodes
using Euclidean distance. We use the well known IRIS data as an experimental data. Unsupervised clustering of
IRIS data typically results in 15 - 17 clustering error. However, the proposed algorithm has only six clustering

€1rors.
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Figure 1. General structure of SOM.
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Figure 2. Neighborhood using rectangular grid in two dimension.
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Figure 3. Suggesting structure of SOM.
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A Clustering Algorithm using Self-Organizing Feature Maps

Table 1. The Data in the output nodes

1)3} o] Axksld 027480t} S8 ==0] 47
o thated AlLkskd 0.6902,
. 0]_1_, Vg &

(4)8} 2ol 2H g},
A6 Ol WS 14 Zola (=08 B$, & 27 F5
E q0)S 042 =19 75 0.4x(1-(1/4950)) 0.2 7+

SA7IEA o2 H7F SARE ARl o] E w7}
AR o1 00] 2 wj7HA]) A2 4ol M A2} 57kA] 7

No of Output Node | No of Input Data |No of Output Node | No of Input Data | No of Output Node | No of Input Data

1 12, 15, 24, 26, 87 74 189 104, 109, 149
31, 41, 43 88 90 195 106

6 30 91 65 196 111

9 17, 50 95 70 198 88

11 6, 8, 33 96 59, 100 200 80

13 16 99 84 206 119

15 11, 49 101 54, 60 207 138

17 34 106 56 208 79

19 37, 44 109 82 212 135

20 22, 47 110 75 214 94

21 10 111 76 220 148

22 38 114 91 221 114, 143

23 28 115 105 223 132

24 23, 36 119 97 226 110

26 46 121 72, 93 231 108

27 4 124 51, 92 233 103

29 40 130 61 235 130

30 1 133 89 239 102

31 48 135 57 241 118

33 20 138 62 243 124

34 2 139 81 244 121

36 35 140 99 251 140

39 25, 29 141 69 252 131, 147

40 19 143 77 258 101

41 27 146 98 260 122

43 42 149 71 263 115, 117, 125

45 5 151 66 266 112

48 21, 45 154 73 267 120

49 13, 18 157 53, 83, 85, 96 275 116

51 14 159 52 277 142

53 9, 32, 39 161 67 280 141

56 3 162 86 281 126

57 7 171 63, 68 285 145

73 64 174 107, 139 288 146

75 55, 58 178 87, 127, 129 294 128

71 78 184 123 300 133, 134, 136,

86 95 186 113, 150 137, 144




262

HulolBE 7 77k 28
™ <Table 1>3} 2t}
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=0.02865, ..., WD(294, 300)=0.0139°]t}.
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748 573 730]a1, 1 TR OB 1719} 1740]Th

Zyze] gk WD(57, 73)=0.1738, WD(171, 174)=

0.02865 ]t} wh2bA] 37§ 9] 152 <Table 2>9} 2.
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Table 2. The data in 3 groups

No of

Group No of Input Data

1,2, 3, 4,56, 7,8 9, 10, 11, 12, 13, 14, 15,
16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28,
29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41,
42, 43, 44, 45, 46, 47, 48, 49, 50

51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63,
64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 15, 76,
71, 78, 81, 82, 83, 84, 85, 86, 89, 90, 91, 92, 93,
95, 96, 97, 98, 99, 100, 105

79, 80, 87, 88, 94, 101, 102, 103, 104, 106, 107,
108, 109, 110, 111, 112, 113, 114, 115, 116, 117,
118, 119,120, 121, 122, 123, 124, 125, 126, 127,
128, 129, 130, 131, 132, 133, 134, 135, 136, 137,
138, 139, 140, 141, 142, 143, 144, 145, 146, 147,
148, 149, 150
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Table 3. The number of minimal errors in 30 trials

6}%?};; 2 Bd 0.1 0.2 0.3 0.4
1-t/3000 17 17 17 17
1-t/4000 17 17 15 15
1-t/5000 15 15 9 6
1-t/6000 17 17 15 12
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Table 4. The number of error comparison for IRIS data

Source of Source of The Number
Problem Algorithms of Error
Proposed algorithm 6
Anderson’s
Pal et al. (1993) 17
IRIS Data Set
Karayiannis (1997) 15
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