26 1 JOURNAL OF NATIONAL UNIVERSITY OF DEFENSE TECHNOLOGY Vol.26 No.1 2004

1001 - 2486 2004 01 - 0089 — 06

410073

PCA

TP277 A

The Application of the Principal Components Analysis
PCA to Debris Recognition

LI Yue Lii Ke-hong
College of Mechatronics Engineering and Automation National Univ. of Defense Technology Changsha 410073 China
Abstract The basic principle and algorithm of the Principal Components Analysis PCA are introduced in detail. The debris
recognition approach based on the PCA is presented and the process of using this approach to deal with the debris recognition is
described. The validity of the approach is proved and the satisfying effects on improving the veracity of recogniting and decreasing
the workload of calculation are also demonstrated by the experiment of classifying a group of typical examples.
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Tab.1 The characteristic data of debris samples

1 2 52 53
1 7.8488 4.1958 0.0688 10.264
2 7.4292 6.8369 0.0194 32.263
114 82.881 10.321 0.0021 31.232
115 40.195 9.5544 0.0002 13.091
1 93.5695 6.3455 0.0117 9.6801
2 5.59432 2.6732 0.0032 12.583
3 28.3423 4.6876 0.0463 8.3247

AC =0.85 2

1 24 0.0928 24
24
2 93 3 76
2
Tab.2 The computed result by PCA

1 2 3

1 -3.0779 0.3676 0.4471 1.1224 2.8388 1.9923

2 - 3.2683 - 1.5141 0.9486 2.1620 3.0189 0.7001

24 - 3.6316 0.0418 - 0.5110 0.0928 1.9737 1.9431

76 - 3.8635 - 1.4358 0.6897 1.9410 2.8454 0.0875

93 - 2.6364 - 0.9986 - 1.9976 2.0194 0.3439 3.0579

114 - 2.4559 0.5586 - 0.8190 1.2349 2.0826 2.9148

115 -5.7225 0.1274 - 0.9836 2.2321 3.1726 2.9267

1 - 3.5397 0.0456 - 0.5239 0.0000 1.9372 1.9704

2 - 2.9689 - 1.0863 - 1.9888 1.9372 0.0000 2.9134

3 - 3.9297 - 1.4130 0.7422 1.9704 2.9134 0.0000

3.2
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Fig.1 The distribution of debris samples in the principal components space
PCA
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