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Design and implementation of MAYV attitude estimation system
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(College of Electrical and Information Engineering, Hunan University, Changsha 410082, China)

Abstract: An UAV Attitude Control System based on least squares fit and quaternion expand Kalman filter estimation scheme is

proposed. Firstly, the physical model of triaxial magnetometer is established, the least squares fitting algorithm is used to estimate the

disturbance vector magnetometer, and then the accelerometer is used to tilt compensation magnetometer. Finally, the 3D pose of the

aircraft is estimated by expanding the Kalman filter fusion accelerometer, gyroscope and magnetometer data. The test results show that

the maximum linearity error of the azimuth is 4 °, tilt angle is 40 °, the maximum azimuth error is 2. 6°, and in static placement, the

maximum static deviation of roll angle, pitch angle and azimuth is 0.215 °, 0.103 © and 0.464 ° respectively.
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Fig.1 The coordinate system of the carrier
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Fig.2  Flow chart of attitude estimation

4 IBHHERERIE

4.1 FHEHITSEXH AR

BKRRGAGE R FE OSSR R D711, AR BE 384X
T RATAR T LA, LR R SC AR 5 min, 32 5% 7 7
BRI 3 s

et e e et e e e e e d  d d d f d —

K3 Jor it 2 ST

Fig.3 The estimation azimuth without magnetic force
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Fig.4 Linearity testing platform
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Fig.5 The results of linearity test
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Table 1 The testing results of tilt compensation

(°)

¢ 0 b/, HXT IR 2E
0 0 -31.8/-17.3 0/0

-40 0 -5.9/-18.1 25.9/0.8
40 0 -46.2/ -14.7 14.4/2.6
0 -40 -27.2/-17.1 -4.6/0.2
0 40 -63.6/-16.6 31.8/0.7
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Table 2 Euler angles statistics (°)
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Fig.9 Attitude system stability test
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EKF response and anti-interference test
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