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Abstract: Subjecting to long-term stability engineering level of inertial meter, inertial navigation
system needs to be calibrated at regular intervals in the weapon’s term of service. Nowadays, there
are two ways of calibration: calibrating the entire weapon by rotation without disassembly, and
calibrating the inertial navigation system demounted from weapon on the turntable. In the above
two ways, few error parameters can be separated and calibrated accurately, and the requirement is
high for equipment, site, manpower, time, etc. This paper studied on Self-Calibration Technolo-
gy based on two-axis rotation inertial navigation system, devised a plan of rotation with which all
error parameters can be separated and calibrated accurately, presented a program of data
processing with which calibration time can be shorten substantially. With the proposed solution,
most of the error parameters can be separated and calibrated with speediness, high-accuracy and
automation without need to rotate or dismount weapon, significantly reducing the costs of mainte-
nance and the burden of the force support. The test results verified the correctness and effective-
ness of the solution.
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Fig. 1 Two-axis rotation INS
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Fig. 2 Two-axis rotation INS working principle
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Tab. 1 Self-calibration parameters
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Tab. 2 Self-calibration rotation method
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Fig. 3 Positive and negative data processing
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Fig. 4 Implementation solution of self-calibration
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Tab. 3 Error parameters setting of simulation
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Fig. 5 Times of positive and negative data processing
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Fig. 6 Accelerometer bias error estimation of data processing
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Fig. 7 Gyroscope drift error estimation of data processing
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estimation of data processing
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estimation of data processing
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Tab. 4 Estimation accuracy of error parameters
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