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Optimal Configuration of Redundant Inertial Sensors with Uncertainty

tom o -REy
(Cheol-Kwan Yang - Duk-Sun Shim)

Abstract - In this paper we consider an optimal configuration problem for redundant inertial sensors which have
uncertainty such as misalignment, scale factor error. The optimal configuration problem is treated from the viewpoint of
navigation accuracy. We propose a necessary and sufficient condition for the optimal configuration of redundant sensors
with no uncertainty, and a sufficient condition for the optimal configuration of redundant sensors with uncertainty.
Finally we propose a condition for the optimal configuration based both navigation performance and FDI(fault detection
and isolation).

Key Words : Sensor Configuration, Fault Detection and Isolation(FDI), Least Square(LS), Total Least Square(TLS),
Redundant Intertial Sensors.
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Fig, 1 A structure of j-th gyro measurement
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Fig. 2 A orthogonal configuration for six sensors
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Fig. 3 A symmetric configuration for six sensors
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Fig. 4 A coplanar configuration for six sensors
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