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Analysis of Navigation Error According to Rotational Motions of
Rotational Inertial Navigation for Designing Optimal Rotation Sequence
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ABSTRACT

This paper analyzes the navigation error for each rotational motion in order to design an optimal rotation sequence,
which is a key technology in the rotational inertial navigation. Rotational inertial navigation system is designed to cancel
out navigation errors caused by inertial sensor errors by periodically rotating the inertial measurement unit. A properly
sequenced rotational motion cancels out the maximum amount of navigation error and is known as an optimal rotation
sequence. To design such an optimal turning procedure, this paper identifies the feasible rotational motions that can be
implemented in a rotational inertial navigation system and analyzes the navigation error introduced by each rotational
motion. In addition, by analyzing the characteristics of the navigation error generated during a rotation sequence in
combination, this paper presents the conditions for designing an optimal rotation sequence.
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Table 2. Attitude error per rotational motion caused by gyro error

Attitude error during rotational motions
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