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Abstract

Aiming at the alignment problem of Micro-Electro-Mechanical System (MEMS) under high speed
and overload conditions, this paper designed a configuration scheme of redundant and symme-
trical installation of accelerometer, and proposed an alignment method based on the satellite na-
vigation information + spin signal decomposition. Based on the satellite navigation information,
the attitude algorithm is established to quickly solved the projectile heading and inertial pitching
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angle. In view of the spin condition of the projectile body, the phase identification and error com-
pensation technology of measured signal are used according to the configuration scheme of sym-
metrical double accelerometer. Combined with gyro signal and recursive least square algorithm,
this method breaks through the technology of rapid acquisition of roll attitude based on periodic
signal, and realizes high dynamic and rapid aerial alignment of guided projectiles. Through simu-
lation analysis, the horizontal alignment error is less than 0.2° and the course error is less than
0.5° under the condition of high speed rotation of projectile body.
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Figure 1. The scheme of MEMS configuration
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Figure 2. The error of pitch and yaw alignment based on satellite navigation information
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Figure 3. Initial error of roll angle based on recursive square spin decomposition
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