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Research on Online Estimation Errors of Inertial Navigation System

ZHANG Guo-long
( Beijing Institute of Control & Electronic Technology, Beijing 100038, China)

Abstract; For online estimation errors of inertial navigation system (INS) under the condition of high dynamic, the deep
coupling filter method of INS/ GNSS ( Global Navigation Satellite System) integration is proposed based on original meas-
uring information of GNSS receiver. This method estimated the INS errors in real-time, such as position, velocity, attitude
angle, gyro, accelerometer bias etc, and completed the closed loop compensation based on satellite receiver pseudo-range
and pseudo-range rate as observed quantity. This method solves the problem of the inertial long-endurance, when using in-
ertial navigation error spread rapidly over time. By theoretical simulation and experimental validation, this method can ef-
fectively inhibit the error of INS, and has engineering practical value.
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Fig.1 The scheme of deeply integrated navigation system of INS/GNSS
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Fig.2 Vehicle acceleration
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Fig. 5 Integrated navigation velocity accuracy

B R G THARZEAM TR EME 6~ K 10
N

N — T
—— AR
) —— BRA

T

100 200 300 400 500 600
tls

Be kHEmfhiHRE

Fig. 6 Misalignment angle estimation error
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Fig.7 Misalignment angle estimation error
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Fig. 8 Estimated results of the X accelerometer bias
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Fig.9 Estimated results of the accelerometer e
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