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Sudy o Rdiability Modd for the Multi- Sensor Fusion Sysem

Li Jun, LiuJunhua
(School of Hectricd Engineering, Xi' an Jieotong University , Xi' an 710049 , China)

Abgract : A novel sami-Markov process model based on three-node redundant (TMR) architecture is proposed to efec-
tively eval uate the hardware réeiability for multi- sensor fuson sygem. The semi-Markov process node i s establi shed under
the condition that the naturd life of each unit of the sygem is assumed to corfirmwih a negative exponentia digtribution
and repair time of each unit with generalized arhitrary digribution where the repair rate is conddered as a function of
time. Smultaneoudy , the novel nodd is converted to Markov process nodd by supplementary variable, and then some
universal reliability and availability indices of the sysem nmodd are obtained. Theoretica andys's and numerica result
corfirm that the traditiona method can be regarded as a ecial case of the proposed node . Furthermmore mean time be
tween fall (MTBF) o the TMR sysem enploying proposed nodd for the multi- sensor fuson two order of magnitude in
creazes over the Snge snor sygem. The semi-Markov process nodd illugrates more accurately the operating character-
igics of the sysem and provides theoretical bags to eva uate dfectiviy the reliability of the multi- sensor fudon sysem.
Keywor ds: multi-sensor fusion system; semi-Markov process; availability; reiability
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