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GUO Zizhen, LIANG Jun, XIAO Nan, CHEN Weilong

(Information and Navigation College, Air Force Engineering University, Xi’an 710077, China)

Abstract: The existing software defined satellite network (SDSN) multi-controller deployment
algorithms with poor network reliability usually ignore processing delay to result in load
imbalance between controllers. A multi-controller reliable deployment algorithm (MCRDA) is
hence proposed in this paper. The multi-controller reliable deployment evaluation indexes, such
as control delay, control link reliability and node attractability, are defined based on the satellite
network node processing capacity, node failure probability, link failure probability and other
parameters. Then the nodes with high node attractability are uniformly selected in the network as
the controller deployment locations. The controller deployment locations are once determined,
the control delay and control link reliability of each controller-switch combination are evaluated,
and the control relationships are constructed for the optimal controller-switch combinations to
complete the deployment of multiple controllers. The artificial fish swarm algorithm is used to
optimize the multi-controller deployment, and the step size updating function is introduced to
improve the convergence speed and calculation accuracy of the artificial fish swarm algorithm.

The experimental results and comparison with k-means algorithm, NSGA-][ algorithm and

Wk B . 2020-06-25,  fEEMIAr: SFMIA997 ) B L4 RRGEGEZ . B. 4R ML ESM, X4 H.
E R H KRB FIE S B E (61871474) 2 Z R 4 2 [ B BF B 501 B 3 4: %8BI (2201086)
[0 £ BRI T] . 2020-10-26 W 4% HY B AE : http: // kns. enki. net/kems/detail/61. 1069, T. 20201026, 1054, 002. html



$e

T, A R ST R I 4 o 4 0% S R Sk 159

SoftLEO strategy show that the MCRDA reduces the standard deviation of controller load and

control delay by 25% and 17%, and heightens the network reliability by more than 30%.

Keywords: satellite network; software defined; controller deployment; reliability; artificial fish

swarm algorithm
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