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Spherical simplex sigma-point Kalman filters: a compari-

Attitude determination for unmanned aerial vehicles based on additive
spherical simplex square root unscented Kalman filter

Shen Xiaowei* **, Jia Weimin*, Yao Minli* , Chang Ruihua ™"
( * Department of Information Engineering, The Second Artillery Engineering University, Xi’ an 710025)
( ™ Troops 96317 of People’ s Liberation Army, Yichun 336000)
( ™™ Scientific Research Department, The Engineering University of Armed Police Force, Xi’ an 710086 )
Abstract
Aiming at the overload computational complexity in an unscented Kalman filter (UKF) , an additive spherical
simplex square root UKF ( ASSRUKF) was proposed. To decrease the computational complexity, the algorithm for
the proposed filter, called the ASSRUKF algorithm, used an additive non-augmented unscented transform and a
spherical simplex sampling to reduce the state dimension and the number of sigma points, respectively. Meantime,
the covariance mairix was replaced with a new matrix whose entries were square roots of the covariance matrix in the
process of estimation to ensure the efficiency and stability of the filter. Under the condition of additive noise, the
proposed algorithm was applied to the attitude determination model of an unmanned aerial vehicle (UAV) , which
combined a MEMS inertial measurement unit and a magnetometer. The simulation results showed that the estimation
precision of the proposed algorithm was similar to the standard UKF, while the computational time was only 36. 8%
of the UKF, which effectively reduced the computational complexity.
Key words: attitude determination, spherical simplex sampling, unscented Kalman filter (UKF), additive

noise
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