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Abstract: In order to meet the high-precision and high-reliable INS (inertial navigation system) re-
quirements of LRA(Long-Range Aircrafts), a RIMU(Redundant Inertial Measurement Unit) con-
figuration optimization design and application scheme is proposed. According to the LRA naviga-
tion analysis result and redundant configuration optimization principle, a high-reliable redundant
configuration scheme is designed to improve the precision and reliability of X acceleration measure-
ment channel. The data consistency check and fusion method based on confidence distance measure
is used to eliminate big error and failure information, by modeling the inertial meter measure rela-
tion matrix. The inertial navigation information fusion method is used to improve the
measurement stability and system accuracy. The data processing results demonstrate that the iner-
tial navigation accuracy of RIMU is nearly doubled compared to Non-RIMU, the stability of angu-
lar velocity measurement channel is better than 0.01(°)/h (3¢), and the stability of acceleration

measurement channel is better than 1X10 g (36). The RIMU configuration optimization design
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and application scheme meets the high-precision and high-reliable inertial navigation requirements

of LRA, which has a favorable engineering application reference value.

Key words: RIMU; Optimization design; Consistency check; Information fusion
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Fig. 1 The redundant configuration of gyroscopes
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Fig. 2 The redundant configuration of accelerometers
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