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Modeling and analysis of mission thread of weapon
system of systems based on O-PPN
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2.The Second Military Representative Office in Shenyang, Department of Army Equipment, Shenyang 110000, China;
3.Equipment Support Unit, Department of Naval Equipment, Beijing 100089, China

Abstract: Aiming at the problem that the current WSoS mission modeling and analysis methods are difficult to de-
scribe the property of multi-state of each equipment system, combining with Petri net and Markov process, an O-
PPN based mission thread modeling and analysis method is proposed in this paper. Based on the definition of
WSoS, the mission of WSoS is formally described. To improve the traditional Petri net, an operation performance
Petri net (O-PPN) is constructed, in order to meet the modeling needs of the general mission thread of the WSoS;
and aiming at the problems of the performance degradation of the equipment system and the possible " ahead of
time" state, the performance degradation model of the equipment system based on Markov is constructed. The cor-
responding state probability set is obtained by inputting the reliability parameters of each equipment system. And ac-
cording to the requirements of each operation in the mission thread for the performance level of each equipment sys-
tem and combined with the mission success and failure criteria of the combat task and operation, the mission suc-
cess probability of the whole WSoS is calculated. Finally, the feasibility of the proposed method is verified by the

simulation of the case.

Keywords: weapon system of systems ( WSoS) ; mission thread; Petri net; Markov process; system performance ;

performance degradation model
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