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Aircraft Attitude Estimation Based on CDKF
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Abstract: To address the issues when the Extend kalman filter (EKF) is applied in the aircraft
attitude estimation, such as high computational complexity and large linearization error, Cen-
tral difference kalman filter (CDKF) based on stirling interpolation formulation is applied to
the low-cost aircraft attitude estimation system being less accurate and high noisy sensors.
First, the nonlinear mathematic model of aircraft attitude based on quaternion is established,
then CDKF is used for attitude estimation. Experimental results with real flying data demon-
strate that CDKF is superior to the commonly used EKF method. The algorithm not only im-
proves the attitude estimation precision and stability greatly, but also avoids the computing
burden of Jacobian matrices. In addition, it is more simple and easier to implement.
Key words: attitude estimation; quaternion; Central difference kalman filter (CDKF); Extend
kalman filter(EKF)
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