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Modeling and analysis of air defense process for warship formation

HUANG Jincai, CHEN Saran, CHENG Guangquan
(Science and Technology on Information System Engineering Key Laboratory, National University of Defense Technology, Changsha 410073, China)

Abstract: Air defense is a basic operational pattern of large surface warship formation. The PEPA ( Performance Evaluation Process Algebra)
method was applied to model the whole-process air defense operation of surface warship formation. The main air defense process, such as early
warning, information transmission, giving orders and interception, was described formally. The established model which has the hierarchical
structure takes into account the cooperation among elements and represents the concurrency and distributed character of the air defense operation.
By doing performance index choosing and steady state analysis, it obtains the influences of different factors on the performance of air defense of
warship formation. The appropriate composition of the basic formation elements in air defense operation is also obtained. Therefore, it provides a
new method to deal with the air defense problem of warship formation.
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Fig.1 Three-layer structure of air defense area

for large surface warship formation
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Tab.2 The first 9 steady states and their steady-state probabilities
1 AEW  Battleplane SPY  Commander  Warship Radar Commander  Shortrange 9. 78429E -9
2 AEW1 Battleplane SPY  Commander  Warship Radar Commander Shortrange 2. 935282E -7
3 AEW Battleplane SPY1  Commander  Warship Radar Commander Shortrange 3. 845226E -6
4 AEW Baiileplane SPY  Commander  Warship Radarl ~ Commander Shortrange 4. 656916E -7
5 AEW  Battleplanel SPY  Commander  Warship Radar Commander Shortrange 4. 892145E -8
6 AEW1  Baitleplane SPY1  Commander  Warship Radar Commander Shortrange 1. 153567E -4
7 AEW1  Baitleplane SPY  Commander  Warship Radarl ~ Commander Shortrange  1.397075E -5
8 AEW Battileplane SPY  Commanderl ~ Warship Radar Commander  Shortrange  1.371198E -6
9 AEW Battileplane SPY1  Commander  Warship Radarl ~ Commander Shortrange 1. 830168E -4
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