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Fuzzy clustering analysis of body type in 2D nonr contacted
body measurement system

WANG Yuxiu, LI Xiaogjiu, LIU Hao
( School of At and Clothing , Tianjin Polytechnic University , Tianjn 300160 , China)

Abstract In the 2D norr contacted body measure ment , the size of body girths can only be acquired indirectly
by data transform from 2D to 3D.In order to increase the precision of the prediction of girth size, it is
necessary to develop different prediction models in accordance with body types. To avoid the information
overlapping , the principal component analysis is undertaken to sum up the initial 24 independent variables and
reduce them to 4 independent variables for objective and comprehensive evaluation of body types . The function
of fuzzy clustering analysis is used to make classification of body types whose prediction models are established
respectively . The samples are classified on the principle of the maximum membership and the classification
cluster validity are verified by F-statistic and the value of clustering validity function . And the optimal number
of classification is determined through practical application .
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Tab.l1 Characteristic root, contribution rate and cumulative
contribution rate of 4 principal components

1 2 3 4

5.542 2.827 1.200 1.002

46 180 23 .558 9.996 8.352

46 .180 69 .739 79 735 88 .087
2 4

Tab.2 Coefficient matrix of 4 principal components

1 2 3 4
0.838 0.211 0.105 - 0.042
0.790 - 0.541 0.044 0.080
0.827 - 0.522 0.025 0.094
0.363 0.213 - 0.010 0.501
0.628 - 0.630 0.265 - 0.164
0.582 0.044 0.114 0.083
0.219 0.570 - 0.207 0.208
0.820 - 0.505 - 0.002 0.118
0.368 - 0.305 0.203 0.595
0.270 0.575 - 0.081 -0.229
0.581 0.600 0.192 - 0.294
0.525 0.651 0.166 -0.192
0.552 0.360 0.102 0.134
0.639 0.594 - 0.148 - 0.068
0.666 0.582 0.000 - 0.131
0.698 0.553 0.039 0.057
0.580 0.395 - 0.025 0.010
0.705 -0.276 - 0.364 -0.270
0.711 - 0.318 - 0.262 - 0.034
0.608 - 0.594 - 0.371 -0.220
0.794 -0.29 - 0.082 -0.215
0.375 0.149 0.563 0.106

- 0.026 - 0.352 0.581 0.036
0.278 - 0.108 0.509 0.070
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Tab.3  Mixed — F statistic value and clustering validity value of different number of classification
2 3 4 5 6 7 8
Maxed — F 10.587 5 35.205 6 28.791 9 26.766 7 24 .555 6 25.326 1 23 .550 1
E(D" ;0 0.627 2 0.528 2 0.688 3 0.646 4 0.607 1 0.571 7 0.540 9
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Tab .4 Sample size of different classification el ,
/ % ,
1 28 27 .7 24 4 ,
2 53 52.5
3 20 19.8 °
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