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Design of master-slave filter and its application to transfer alignment

LIN Jie, FU Meng-yin, DENG Zhi-hong, ZHANG Ji-wei
(School of Automation, Beijing Institute of Technology, Beijing 100081, China)

Abstract: A master-slave adaptive filter is designed and its application to shipboard transfer alignment is studied.
Although the velocity and angular rate matching scheme offers a rapid transfer-alignment for shipboard inertial navigation
systems, it is sensitive to ship flexure. The flexure is modeled as a time-varying noise, of which the stochastic properties are
estimated by an adaptive filter. Two Kalman filters are designed, one is the master filter for estimating the dynamic states,
the other is for estimating the measurement noise statistics based on the master filter residuals. These two filters exchange
information and run simultaneously. Simulation results show that the misalignment angles of slave navigation system can

be estimated rapidly and accurately by the proposed filter.
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Fig. 1 Scheme of the adaptive Kalman filter
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