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Fig 2. Quaternion Kalman filter static triaxial attitude angle error
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Table 2. Mean and variance of the two algorithms for the quiescent state
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Table 3 The mean and variance of the two algorithms for Simulation states
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Application of nonlinear filtering in SINS
YU Shao-shao, PEl Jun, HU Chao

(University of Chinese Academy of Science, National Astronomical Observatory, Beijing)
Abstract: Two algorithms are presented to solve the carrier attitude and rate
estimation problem. One is based on Kalman filter and the other is based on Particle filter. In
order to avoid the singular problem from Euler angle,we chooses quaternion to describe the
attitude angle. We carried out the data acquisition of gyroscope, accelerometer and magnetometer
of mpu9250 module. By compared with the experimental data and simulation, we dicusse the
feasibility of quaternion Kalman filter and particle filter algorithm. The results of static and
dynamic simulation show that the error of the particle filter and the Kalman filter is similar when
the carrier attitude is measured by the MEMS device, and the standard deviation of the particle

filter is relatively small.

Key words: Quaternion; Kalman filter; Particle filter; Attitude estimation
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