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Application of Autonomous Alignment for Strapdown Inertial Measurement

Unit on Launch Vehicle
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Abstract ; Traditionally, before the launch vehicle is launched, the initial azimuth angle is usually determined by
optical aiming and the attitude information is obtained by self-alignment computation of a strapdown inertial system.
Against the background of a novel launch system which can provide an easy and quick launch, this paper mainly
studies the autonomous alignment technique dedicated to the slightly shaking launch vehicle affected by wind gust
and other disturbing factors in the launch field. The characteristics of the autonomous technique involved in the
launch vehicle are analyzed, and two alignment methods are utilized. One is the analytical alignment method taking
the inertial system as the reference, and the other is the fine alignment method based on Kalman filer. Furthermore,
this paper also makes an in-depth analysis of the highly precise autonomous alignment technique and its application in
the launch vehicle. Finally. the solution is verified through the relative experiment. Based on the real data collected
from the maiden flight of a new generation of the launch vehicle, it is proved that the newly proposed autonomous
alignment technique can be used to determine the initial attitude of the launch vehicle, replacing complicated optical
aiming system.
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Fig. 1 Schematic diagram of analytical self-alignment
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Fig.2 Schematic diagram of precise alignment
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Fig. 3 Scene of alignment experiment
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Fig. 4 Pitching result of alignment
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Fig. 5 Yawing result of alignment
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Fig. 6 Rolling result of alignment
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Tab.1 Result of highly precise alignment of fiber-optic gyroscope inertial measurement unit dynamic experiment
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Fig.7 Result of fiber-optic gyroscope inertial measurement

unit alignment experiment
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