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Classification of Military Protective Packaging Level Based on
Principal Component Clustering
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ABSTRACT: The work aims to analyze the difference of various military protective packaging requirements, and study
the classification of military protective packaging levels according to the demand difference of protective packaging. The
classification indexes of protective packaging levels for the selected military products were subject to the dimension re-
duction process through the principal component analysis method, and then the clustering analysis was conducted based
on the new indexes obtained from the dimension reduction of various military products. Three new classification indexes
and scores for the new indexes of a variety of military products were obtained by index dimension reduction. Based on
that, ten kinds of military products were divided into three military protective packaging levels according to the different
protection requirements. This method eliminates the information overlap between classification indexes, distinguishes the
difference of protective packaging demand for different military products and classifies the protective packaging levels
according to the demand difference of all kinds of military products.
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Tab.1 Classification Index of military protective
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Tab.2 Original evaluation information of various military

products

2 o ¢, G ¢, C G C G G,
M, 800 1 1.520 1000 2 2 5 80 0474
M, 1200 1 1.142 500 4 1 1 20.5 0.154
M, 1450 1 1.623 600 4 1 1 8 0.264
M, 2000 1 1.095 800 3 1 3 20 0.088
M, 4000 1 1942 800 2 1 3 47 0326
My 6000 1 1.531 1500 2 3 2 13 0.082
M, 12000 2 1.014 1000 2 2 0.5 4 0.020
M, 2000 1 1.427 1200 2 3 3 10 0.062
M, 1500 1 1.025 200 3 2 4 80 1
M, 5600 3 1.318 1300 3 2 5 0.006
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Tab.3 Eigenvalue and variance contribution

oy AR RETTHRR/% R TTEkR/%

1 3.859 42.873 42.873
2 2.558 28.427 71.300
3 1.125 12.506 83.806
4 0.584 6.492 90.298
5 0.442 4.907 95.204
6 0.363 4.030 99.234
7 0.045 0.501 99.736
8 0.023 0.260 99.996
9 0.000 0.004 100.000
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Fig.1 Factor loading
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Tab.4 Component matrix and characteristic vector

Eisxy 1y Ly; Ls; uyj Uy, us;

C 0.735 —0.056 0.577 0.374 -0.035 0.544
C, 0.619 —0.249 0.462 0.315 -0.156 0.435
G 0.437 0.711 0.067 0.223 0.444 0.063
C, -0.801 0.461 0.279 -0.408 0.288 0.263
Cs —0.844 0.238 0.286 —0.429 0.149 0.269
Cs 0.418 0.591 -0.526 0.213 0.369 —0.496
C; 0.837 0472 -0.167 0.426 0.295 -0.158
Cg —0.640 0.704 0.036 -0.326 0.440 0.034
Cy -0.326 —0.807 —0.332 —0.166 —0.505 —0.313
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Tab.5 Principal component score and comprehensive score

ZEh O FRURL ERUF2 EMUR3 z
M, —1.640 0.091 2.277 —0.468
M, —0.996 —-0.652 —2.354 —1.082
M, —0.528 —1.401 —1.802 —1.014
M, -0.719 —0.285 —-0.970 —0.609
Ms —0.694 0.124 0.548 —-0.231
M 2.191 —0.958 1.983 1.092
M; 2.389 2.049 —0.902 1.783
My 0.969 —-0.751 1.507 0.466
M, —3.474 1.320 0.471 -1.259
Mo 2.501 0.463 —0.757 1.324
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Fig.2 The clustering tree diagram
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