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Low-Cost Attitude Estimation Based on Extended
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Abstract: A low-cost attitude estimation method using Extended Kalman Filter (EKF) was proposed for
satcom-on-the-move (SOTM), which taking Quaternion as state variables, and the attitude information was
estimated by fusing the angular output of gyros, the acceleration output of accelerometers and the position
and velocity output of two-antenna GPS. The GPS-measured velocity was used to compensate for the
maneuvering acceleration, and the sideslip angle was used to further correct the maneuvering acceleration
when the vehicle was turning. Experiment results show that the proposed method can combine together the
good short-term accuracy of gyros, the good long-term stability of accelerometers, and the precise position and
velocity of GPS, which is feasible for attitude stabilization of SOTM with the dynamic estimation error
controlled within +0.5°.
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Fig. 1 Sideslip angle resulted from vehicle turning
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Fig.2 Flow chart of the proposed sensor fusion algorithm
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Fig.3 The attitude estimated by different methods
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Table 1 Attitude error statistics from the test
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HEs(c) () BE(C)  FE()
EKF  0.1281 0.2533 -0.4528  0.9867
EKF-AC  0.0076 0.0078 0.0327  0.0300
EKF-SC  -0.0022 0.0041 0.0036  0.0084
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