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Efficient reliability simulation method for TT&C mission executed by single TT&C station
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Abstract: When evaluate the reliability of TT&C mission that executed by a single TT&C station, Markov

P VFRUT

model and its crude simulation are facing the problem of computation complexity. The forcing method and
failure biasing method are combined together to simulate the reliability of TT&C mission. If current state is ¥ N
the initial state, the forcing method is used to constrain the next state transition occurred before the

mission end time, while current state is other none absorption state, the failure biasing method is used to

improve the possibility of failure transitions for next state transition. The likelihood ratio is given to get the

unbiased estimator of TT&C mission's unreliability from simulation samples generated by combined forcing

and failure biasing (CFFB). The variance of CFFB is proved much less than that of crude simulation, which

can guarantee the relative error of CFFB is bounded. The accurateness and high efficiency are validated

by examples, which means combined forcing and failure biasing is a suitable reliability simulation method for

TT&C mission executed by single TT&C station.
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