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A Key Node Identification Approach for Weighted Communication Networks
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Abstract: How to quickly and accurately identify the key nodes in complex communication networks under
a known network topology has become a hot spot in recent years. In this paper, we first establish the
system model of weighted networks for key node identification . Then, a key node identification method
based on weighted collective influence is proposed. In this method, the collective influence is used to
quantify the information transmission ability of nodes, and the weighted idea is combined to represent the
critical degree of weighted network nodes. Finally, five typical types of complex network models are
simulated with random weight and non-random weight, respectively. Simulation results show that the
proposed method outperforms the original collective influence algorithm, and the algorithm is not sensitive
to the parameter of sphere radius.
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Table 2 Simulation results for five non-randomly weighted complex networks

Jiik BA [ 2% ER B LM £ T 159 2% BEAIL 0 45 /N5 ) 4%
CI(¢=3) 0.016 159 0.183 754 0.249 719 0.185 854 0.146 354
WCI(¢=3) 0.010 456 0.103 347 0.123 414 0.100 844 0.106 417
CIL(¢=2) 0.009 797 0.191 877 0.249 287 0.189 567 0.147 04
WCI((=2) 0.010 680 0.101 876 0.122 392 0.104 218 0.110 174
CI(¢t=1) 0.012 557 0.186 416 0.249 479 0.187 491 0.150 153
WCI((=1) 0.009 619 0.114 217 0.178 512 0.138 516 0.125 058
CI(¢=0) 0.006 874 0.195 714 0.250 512 0.185611 0.145 573
WCI(¢=0) 0.007 771 0.111 420 0.124 692 0.128 880 0.105 757
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