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Effectiveness Evaluation of Command and Control System Based on Improved
Projection Pursuit and Grey Correlation Method
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Abstract Aiming at the problem of effectiveness evaluation of command and control system that index weight is sus-
ceptible to subjective factors and affects decision analysis,an effectiveness evaluation method based on improved projec-
tion pursuit and grey correlation was proposed. First. the projection pursuit method is improved,and a new projection
index function is defined by the degree of sampling aggregation and the degree of dispersion between classes. The index
weight is obtained by solving the maximum value model of the projection index function. Second,based on the grey rela-
tional projection algorithm,the effectiveness evaluation of the command and control system is realized by using the pro-
jection value of the evaluation object to the reference series as the standard of comprehensive performance metrics. Fi-
nally.five command and control systems are taken as examples to verify the experimental results. The results show that
the fifth object has the highest comprehensive efficiency, which is consistent with the conclusion of combination weigh-

ting method. And when the number of indicators is greater than eighteen, the proposed method is more efficient than

AHP and combination weighting method.
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projection pursuit and grey correlation
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Fig. 2 Evaluation index system of command and control system
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Table 1  Attribute values of index

i kR

HE 11 2 113 114 15 16 121 122 123 124
1 0.891 0.957 81.2 86.7 0.297 0.054 81.4 76.1 78.7 120
2 0.863 0.906 79.6 77.6 0.171 0.103 90.5 80.0 76.5 65
3 0.927 0.915 89.5 91.4 0.234 0.092 91.3 84.2 84.9 90
4 0.904 0.849 80.0 88.3 0.249 0.043 75.5 79.6 87.6 107
5 0.765 0.964 83.7 85.3 0.186 0.075 85.1 85.4 90.3 95
i1 EER G

A% 125 131 132 133 134 141 142 143 144 151 152
1 0.657 13 5 4 74.6 91.3 75.1 87.1 86.1 0.12 0.08
2 0.829 6 2 3 78.9 81.5 81.9 79.6 75.2 0.09 0.17
3 0.694 9 5 4 77.6 84.1 67.7 87.5 90.3 0.16 0.14
4 0.317 12 7 5 82.3 89.6 84.4 83.7 83.8 0.15 0.20
5 0.438 9 3 3 78.4 85.7 85.5 82.9 91.7 0.06 0.04
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Table 2 Optimal projection direction and weight of index
w RE wp B W LB
Kk ?‘z ¥ RZ K ?% ¥ RZ K #fyt ¥ REZ

7 7 |

111 0.1517 0.023| 122 0.1871 0.035( I34 0.1581 0.025
112 0.1703 0.029 | 123 0.2864 0.082| 141 0.1449 0.021
113 0.1643 0.027| 124 0.1871 0.035( 142 0.1517 0.023
114 0.3033 0.092 125 0.1549 0.024| 143 0.1673 0.028
115 0.3130 0.098| 131 0.2258 0.051 || 144 0.2324 0.054
116 0.2366 0.056 | 132 0.2168 0.047 || I51 0.2702 0.073
121 0.2898 0.084 | 133 0.1949 0.038 | 152 0.2345 0.055
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Table 3 Grey correlation coefficients

i

3 7

P & Im n2 13 04 05 16 121 122 123 124

125 131 132 133 134 141 142 143 144 151 152

(32 IS O R

0.6923 0.8914 0.3736 0.5948 0.3333 0.7317 0.4438 0.3333 0.3730 0.3333 0.4295 0.5556 0.5000 1.0000 1.0000 0.3333 0.9081 0.5957 0.4545 0.6667 0.5556
0.5586 0.4979 0.3333 0.3333 1.0000 0. 3333 0.9081 0.4627 0.3333 1.0000 0.3333 0.3333 0.3333 0.4724 0.3333 0.6504 0.3333 0.3333 0.6250 0.3810 0.3333
1.0000 0.5399 1.0000 1.0000 0.5000 0.3797 1.0000 0.7949 0.5610 0.5238 0.4044 0.5556 0.5000 0.
0.7788 0.3333 0.3426 0.6900 0.4468 1.0000 0. 3333 0.4450 0.7187 0.3957 1.0000 1.0000 1.0000 0.
0.3333 1.0000 0.4604 0.5308 0.8078 0.4839 0.5603 1.0000 1.0000 0.4782 0.6791 0.3846 0.3333 0.

5621 0.4050 0.2178 1.0000 0.8550 0.3333 0.4444 0.5556
3333 0.7424 1.0000 0.5097 0.5108 0.3571 0.3333 1.0000
5033 0.4667 0.8087 0.4620 1.0000 1.0000 1.0000 0. 3846
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