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Abstract: No matter it is constant or slow-varying, the bias of the inertial sensors is one of the
main factors that influence the precision of the strapdown inertial navigation system (SINS),
which makes it necessary for the bias of the sensors to be calibrated before used. And for high-pre-
cision SINS, as these errors change over time, the parameters of inertial devices need to be re-cali-
brated each time the SINS operates. For the fiber-optic inertial navigation system, the IMU error
model is established and an eight-position self-calibration scheme is designed according to the pro-
posed principle of self-calibration for the SINS. The inertial sensors calibration parameters are ex-
cited and identified, the Kalman filter state equation and measurement equation are established,
and the online calibration of the error parameters for the inertial navigation system is conducted.
Experimental results show that the proposed scheme can accurately estimate the error of inertial
sensors and provide certain reference value.
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Fig. 1 Schematic diagram of the rotation of the

dual-axis 4-position calibration system
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Fig. 2 Schematic diagram of the rotation of the

dual-axis 6-position calibration system



o2 1

e SINS # A SRR HOAR BT 5 31

1.4 W8 BRI

XU 8 {3 e % O S8 BAR BN T

HIALE 1 58 o, il OE R 180° 5 B & 25
ML E 2 58 o, Fhd% IE [ BERE 90° Ja BIALE 35 L
B3 5% o, Rk R 180° S5 BIAL E 45 B 4
5% . WhiR R iERE 90° SR BIALE 1 A B 1 48 y,
B IE ) e RS 90° S5 BIALE 55 AL 5 58 x, RhiE
E 1] e 5% 180° Ja B E 65 i L8 6 48 . il 1k )
gk 90° SR BIALE 75 hALE 7 S8 o, Bl R 0] ek
180° JF B A7 & 8 AL & 8 %8 ., fhilk I ) iEs% 90°
JEEIOLE 5 AL E 5 48 v, BRI s 90° Jn F
REE 1L BERE T RN 3 Fros .

Z Vs
NPT NS 9
.X‘ »

X % X
6 &S
3 MWHSMNENMRKREEARREAR

Fig. 3 Schematic diagram of the rotation of the

dual-axis 8-position calibration system
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Fig. 6 Comparison of the estimation results of

the accelerometer bias
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Fig. 7 Comparison of error estimation results of

gyroscope scale factor
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