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Abstract ; Sensor optimization placement is foundation and guarantee for a PHM system function’ s effective
implementation for aerospace equipments. Considering the problem that the sensors’ practical attributes are ignored in the
actual research on sensor placement, the sensor optimization placement model for the PHM system taking the fault
detectability of the sensors into account is proposed. First, the meaning of the fault-sensor relativity matrix is analyzed, the
sensor’ s fault detectability and the relativity matrix are combined, and then the sensor’ s fault detection performance is
described in the form of probability. Based on this, the sensor optimization placement model is founded according to the
testability index requirements of the system, and the chaos binary Particle Swarm Optimization (PSO) algorithm is used to
solve the problem. The results of a simulation example show that the optimization model is closer to the practice, and the
placement results are more accurate and reliable.
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Table 2  Faults-sensors relative matrix for the system

Si0S S S S 8 S Sy S S
il 0 0 0 1 0 0 0 1 0 1
f 0 0 1 0 1 0 0 0 0 0
5 0 0 0 0 1 1 1 0 1 1
fa 0 1 0 0 0 1 1 0 0 0
fs 0 1 0 1 0 1 1 1 1 1
Js 0 0 0 1 1 0 0 1 1 1
fr 1 0 0 1 1 0 0 1 0 0
1 1 1 1 0 0 1 1 0 1 1
£ 1 0 o0 1 1 0 0 0 0 0
fro 1 1 1 1 0 0 1 0 0 0
3 OHEERER
Table 3  Prior probabilities of the faults
fi £ £ fa s
0.0010 0.0010 0.0015 0.0010 0.0020
I fr fs fo fio
0.0010 0.0015 0.0010 0.0010 0.0015
x4 EREREA

Table 4 Costs of the sensors
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