CEREISE 9THE BESMAAHXE pp.51~55
"
oz AA H AJ2" X AN SA A3 A A"
A3 GF

- -

Failure Detection of Multi-Sensor Navigation System
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ABSTRACT

This study ts devoted to developing navigation filter for detecting sensor failure in multi-sensor
navigation system. In multi-sensor navigation system, Kalman filter is generally used to fuse data of
each sensors. Sensor failure is fatal in case that the sensor is used as external measurement of
Kalman filter therefore detection and recovery of sensor failure is one of the important feature of
navigation filter. Generally each sensors have its specific feature in measuring navigational
information. Fuzzy theory is proposed to detect external sensor failure and provide valid external
measurement to Kalman filter avoiding filter divergence and instability. This idea is applied to
Autonomous Underwater Vehicle(AUV) which has two navigation sensors i.e self contained inertial
sensor and acoustic external sensor. 2 dimensional simulation result shows acceptable failure
detection and recovery.
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Fig.1 Kalman filter for multi sensor navigation system
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Fig.2 Kalman Filter with Fuzzy FDIR system
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Fig.4 Position Data of SSBL (sampling time:1sec)
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Fig.5 Position Data Filtered with Kalman Filter only
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Fig.6 Weight Factor determined by Fuzzy FDIR System
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