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Evaluation Method for Node Importance in Air Defense Networks Based on Functional Contribution Degree

LUO Jin-liang JIN Jia-cai WANG Lei

(Institute of Electronic Countermeasure, National University of Defense Technology, Hefei 230037, China)

Abstract In order to evaluate the importance of node in air defense networks which is a kind of functional social net-
work,on the basis of analyzing the shortcomings of current evaluation method for network node importance,a evaluation
method for node importance based on functional contribution was put forward. The method comprehensively considers
the functional properties and structural properties of the node. In order to verify the validity and superiority of the
method, two types of efficiency index for networked systems,such as network connectivity efficiency and combat loop,
were built,and the evaluation method was used to evaluate the node importance in ARPA and air defense networks. Ex-

perimental results show that the evaluation method has some advantages in accuracy and applicability of the network

node importance evaluation.
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Table 1 Evaluation results of node importance in ARPA network
Xk [19] X #k[20] Xk [21] RXH % &R BIE
TR EEEHE S-S B EEEE iR B BRI TERY EEEHE RS B ;:?Eg iR B
1 0.2987 2 1 3 0.9930 3 0.4607 3 0.1944 3
2 0.2984 3 0. 8538 2 0.9864 14 0.3554 12 0.1668 12
3 0.2522 15 0.8423 14 0.9864 15 0.2946 14 0.1487 19
4 0.2369 14 0. 6654 15 0.9836 6 0.2873 19 0.1438 14
5 0.2214 17 0.6615 19 0.9780 12 0.2794 2 0.1399 6
6 0.1978 16 0. 6385 12 0.9721 2 0. 2545 6 0.1311 2
7 0.1970 18 0.6154 17 0.9671 19 0.2498 4 0.1257 4
8 0.1845 19 0.6077 18 0.8797 7 0.2307 13 0.1201 13
9 0.1839 13 0. 5500 13 0.8797 8 0.2049 5 0.1184 11
10 0.1815 12 0.5115 16 0.8797 9 0.2004 11 0.1162 18
11 0.1562 4 0. 5000 4 0.8797 10 0.1803 18 0.1135 5
12 0.1528 1 0.4038 6 0.8797 11 0.1392 15 0.1064 20
13 0.1261 6 0. 3808 1 0. 8387 4 0.1357 10 0.1057 17
14 0.1115 20 0.3269 20 0. 8387 5 0.1339 7 0.1056 7
15 0.1090 5 0.3192 5 0.8279 20 0.1295 20 0.1026 15
16 0.1062 11 0.2654 11 0.8279 21 0.1114 17 0.1006 21
17 0.1023 21 0.2154 21 0.8051 13 0.0944 21 0.1001 10
18 0.0935 7 0.1269 7 0.7701 18 0.0902 9 0.0942 8
19 0. 0680 10 0.0808 10 0.6977 17 0.0862 8 0.0927 9
20 0.0634 8 0.0115 8 0.6639 16 0.0758 16 0.0918 16
21 0.0624 9 0 9 0.6262 1 0.0620 1 0.0854 1
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Fig.4 Deployment diagram of both sides in air offensive operations
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Table 2 Evaluation results of node importance in air defense network
N B GRBE FE B 4SRRI
TR (7 % R WAL (1 4 %A
EEEE O VASKST HMETHLE VFARY ZEEME 0 TEEY HETHEEE TEAET
1 0.0228 16 0.2493 16 0.0249 18 0.4478 18
2 0.0221 17 0.2463 17 0.0237 17 0.4411 16
3 0.0199 9 0.2380 7 0.0215 20 0.4389 5
4 0.0197 11 0.2234 20 0.0211 16 0.4189 17
5 0.0192 13 0.2224 18 0. 0205 11 0. 3956 47
6 0.0189 7 0.2084 27 0.0197 5 0.3789 67
7 0.0186 20 0.1975 9 0.0195 13 0.3411 11
8 0.0180 6 0.1822 47 0.0185 49 0.3411 50
9 0.0171 12 0.1812 50 0.0173 12 0.3367 58
10 0.0163 19 0. 1809 6 0.0171 58 0. 3356 49
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