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Inverse free Kalman filtering approach for orientation estimation

He Baiyue, Zhang Wenan

(College of Information Engineering, Zhejiang University of Technology, Hangzhou 310023)
Abstract

A novel orientation estimation approach with inverse free Kalman filter (IFKF) is proposed by using magnetic/

inertial measurement unit ( MIMU). The approach separates the motion into two states, including static state and

dynamic state. A static strategy is presented for orientation estimation in the static state. In this state, the estimator

utilizes the previous estimate and predicts the covariance, which reduces the computation time and overcomes the

magnetic disturbance as well as the integration drift. On the other hand, in the dynamic state, a severe disturbance

rejection method (SDR) is employed to alleviate the negative effects of temporary disturbance. Meanwhile, the IF-

KF is capitalized to improve estimation efficiency by replacing the exact inverse of the innovation covariance matrix

with an approximate inverse. Experiments on a body tracking system are presented to demonstrate the effectiveness

of the proposed approach.

Key words: magnetic/inertial measurement unit ( MIMU) , orientation estimation, unit quaternion, inverse

free Kalman filter (IFKF') , severe disturbance rejection (SDR)
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