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EKF attitude measurement algorithm based on geomagnetic/gyro information fusion
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Abstract: To solve the problem that the full attitude angle can't be calculated only by using geomagnetic
information guidance in intelligent ammunition maneuvering flight, an EKF fusion algorithm using tri-axis
gyro angular rate information to assist tri-axis magnetic sensor information is presented in this paper. This
algorithm is adopted to establish the observation equation and state equation by using the magnetic sensor
measurement model and quaternion differential equation. The nonlinear system is linearized and the Kalman
filter equation is obtained. The semi-physical simulation test is carried out on the high-speed flight simulation
turntable. Finally, the full attitude angle is calculated to realize the fusion of geomagnetic/gyro information.
After the processing of the opposite party's true signal, the EKF fusion algorithm calculates the roll angle and
pitch angle under the condition of the variation of projectile body's pitching angle 30 degree, which improves
the accuracy of the roll angle and pitch angle calculation by nearly an order of magnitude compared with the
traditional method of solely relying on geomagnetic information, and the accuracy of yawing angle is less than
1 degree.
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