Instrumentation and Equipments {X2%.5 4%, 2020, 8(1), 39-47 Hans X
Published Online March 2020 in Hans. http://www.hanspub.org/journal/iae
https://doi.org/10.12677/iae.2020.81005

Axis Calibration Technology for
Star/Inertial Integrated Navigation System

Chaoyu Jiang!, Wangyang Zhao?*, Lingfeng Zhou?

1Regional Representative Office in Huludao, Huludao Liaoning
2Tianjin Navigation Instrument Research Institute, Tianjin
Email: zhaowangyang@163.com

Received: Feb. 29", 2020; accepted: Mar. 16", 2020; published: Mar. 23", 2020

Abstract

As a high precision attitude measurement device, the INS/CNS integrated navigation system has
error order of second and installation and calibration precision of minute. The calibration residue
of installation error directly affects attitude determination and positioning precision. The paper
discusses calibration method of sub-system installation error, and expounds calibration principles
of INS/CNS integrated navigation system. According to overall technical solutions, this paper stu-
dies shafting calibration error transfer characteristics of INS/CNS integrated navigation system,
and puts forward calibration solution for the system. It mainly analyzes impact of multiple error
factors during system alliteration such as installation error and measurement instrument error
on the integrated system, models and analyzes counter-shaft inclination effect, coaxial error and
zero position calibration, optimizes calibration method for the system and improves installation
error calibration precision.
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Figure 1. Azimuth alignment calibration diagram
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Figure 2. Horizontal alignment calibration diagram
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Figure 3. Shafts in semi-platform CNS/INS integrated navigation system
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Figure 4. Attitude information conversion charm
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Figure 5. CNS horizon attitude errors transferred from INS shafts
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Figure 6. INS heading error transferred from CNS shafts
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Figure 7. Transfer errors caused by carrier horizon attitude changes
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