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ABSTRACT

In this paper, a roll angle estimation method of a rolling airframe using a low grade
GPS and a roll rate gyro is proposed. The strength of the received signal of the GPS
antenna attached on the rolling airframe is maximized when the GPS satellite is placed on
the plane determined by the x-axis of the rolling airframe and the GPS antenna axis. Under
the assumption that the x-axis of the rolling airframe is coincident with its velocity vector,
the roll angle of the rolling airframe is calculated from the relative position vector of the
satellite to the GPS when the GPS signal strength becomes maximum. The Kalman filter
combined with a roll rate gyro is introduced to increase the determination accuracy of the
roll angle. The performance of the proposed method is verified via 6-DOF simulations.
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Figure 1> ECEF(Earth Centered Earth Fixed)
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Fig. 1.

Definition of the position vectors
in the ECEF frame
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Fig. 3. Definition of the body frame
and the antenna frame
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