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Mechanism and the Compensate Algorithm for
Accelerometers Breakdown

Tsung-Chien Chen*, Yung-Lung Lee*, Hui-Chen Chang**,
and Ching-China Ji***

*Department of System Engineering , Chung Cheng Institute of Technology,
National Defense University
**Department of Electronics Engineering, Ta Hwa Institute of Technology
***Department of Mechanic Engineering, Ching Yun University

ABSTRACT

The Gyroscope-free inertial navigation system can measure the direction, velocity and position of
a vehicle, after a suitable configuration and mechanization. In this paper, according to the vectors
analysis of the six accelerometer’s outputs of acceleration, we find that anyone of these three
accelerometers’ outputs of acceleration was the vectors combination of another two outputs of
acceleration in that co-planarity triangle. And when any one, two or three accelerometers breakdown at
some restricts situations, it always can be compensated from the regular accelerometers. From this
reason, we proposed a compensated scheme when some accelerometers black-down. It is another
advantage of Gyroscope-free inertial navigation system that we first discover within this paper. The
correctness can be verified by the numerical simulation result. Therefore, the compensated schemes
can enhance the reliability of Gyroscope-free inertial navigation system at real applications.
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