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Fig. 1 Error curves of SIMU alignment accuracy based on
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adaptive and Kalman filtering under sudden change
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Adaptive Filtering-Based Long-term Method for Maintaining

Alignment Accuracy of Strapdown Inertial Unit

YANG Bo, QIAN Jingle” , SHAN Feng, CHEN Shiwei

(Rocket Force University of Engineering, Xi’an 710025, China)

ABSTRACT: To address the slow decrease in the alignment accuracy of a strapdown inertial measurement unit
(SIMU) over time after completing the initial alignment, a long-term method for maintaining the alignment accura-
cy based on adaptive filtering was proposed. First, the error sources that cause a reduction in alignment accuracy of
a SIMU were analyzed, and an initial alignment error model of the SIMU was established. Subsequently, based on
the characteristic that the actual velocity was zero after the initial alignment was completed, measurements were
conducted using the velocity information obtained from SIMU navigation calculations, and a state space model for
estimating the alignment error was established. Finally, to solve the problem that the statistical characteristics of
the SIMU velocity noise may be unknown, thus potentially affecting the ability to maintain the accuracy, an adap-
tive filtering algorithm with a real-time estimator of measurement noise statistical characteristics was employed to
obtain estimation results for the mathematical platform misalignment angles of the SIMU. These estimation results
were used to correct the mathematical platform misalignment angles of the SIMU, achieving long-term mainte-
nance of the alignment accuracy. Experiment results show that after 3600 s, the heading angle error of the SIMU
remains within 1. 1', while pitch and roll angle errors stay within 0. 2"and 0. 3", respectively. Furthermore, this
method has excellent stability when the statistical characteristics of the velocity noise are unknown or suddenly
changed.

KEYWORDS: strapdown inertial measurement unit (SIMU) , maintenance of alignment accuracy, velocity measure-

ment, mathematical platform misalignment angle, adaptive filtering
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