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A Fast Alignment Method for Roll Angle of High Speed
Rotating Carrier in Weak Gravity Environment

MO Ming-gang, SUN Zhao-wei, YE Dong
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Abstract: In order to solve the problem of inertial navigation in-flight moving base alignment under
weak gravity environment in uncontrolled flight phase of high-speed rotating carrier, a fast rolling
angle alignment method based on inertial information characteristics of rotating carrier is studied in
this paper. Firstly, the inertial information characteristics of the rotating carrier are analyzed. In
view of this feature, a roll angle alignment method based on carrier phase tracking is proposed.
Only Y-axis or Z-axis gyroscope information can be used to achieve fast roll angle alignment. In
order to further improve the adaptability of the method and make full use of the information of Y-
axis or Z-axis gyroscope, a roll angle alignment method based on dual source information fusion is
proposed to achieve the optimal rolling angle tracking results. The simulation and test results
show that under the condition of carrier zero gravity, the proposed method can complete the align-
ment within 5 seconds without satellite assist and initial attitude, and the alignment accuracy is
better than 3 degrees. This proposed method can adaptively eliminate the abnormal roll angle

tracking results, and effectively improve the adaptability and reliability of inertial navigation
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system for high-speed rotating carrier in complex mechanical environment.

Key words: High speed rotating carrier; Moving base alignment; Phase tracking
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Fig. 2 Block diagram of loop filter
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Fig. 3 Roll angle alignment method for high speed rotating

carrier with single source based on carrier phase tracking
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Fig. 4 Comparison between theoretical flight trajectory noise

floor estimation results and rolling angle tracking error
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Fig. 5 Parallel dual-channel in-flight moving base alignment algorithm
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Fig. 7 Y-axis gyroscope and Z-axis gyroscope output results
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Fig. 8 Comparison of tracking noise floor between Y-axis

gyro source and Z-axis gyro source
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