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On-line calibration and compensation of heading-sensitive

error for triad constant-rate biased RLG system

YU Huapeng' , WU Wengi' , CAO Juliang' , ZHAO Bingnan® , LIU Wei
(1. College of Mechatronics Engineering and Automation, National University of Defense Technology, Changsha 410073, China;
2. School of Astronautics, Harbin Institute of Technology, Harbin 150001, China)

Abstract: Based on a triad constant-rate biased RLG system, a mathematic model of the heading-sensitive error induced by calibration

parameter variation errors in stationary initial alignment was set up. To tackle the problem that calibration parameters cannot be determined

separately, installation misalignments were treated as a whole under the field test conditions, and then the heading-sensitive error coefficient was

calibrated on-line using least square algorithm without external references. Utilizing the postulate system, field tests were done to estimate the on-

line compensation accuracy of the heading-sensitive error coefficient by the on-line calibration method. The results of the experiments show that the

on-line calibration and compensation method can eliminate the heading-sensitive error evidently and improve the yaw angle estimation precision in

the initial alignment.
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Tab.1 Test results in multi-position alignment

briE & i UaR 2 e R 22
Jitii/ (%) HMEERT/ (") LR/ (")
5.16 5.38
0 -19.54 -13.92
-15.54 -10.12
12.26 0.88
91. 8795 6.16 -1.62
13.36 6.88
-0.54 -4.62
181.2953 20.96 14.58
-1.24 -3.52
-8.44 0.08
272.8711 -2.94 5.08
-9.64 0.88
W — e 40.50 28.50
e . * HSBAMER
- PN —o-HSETEZ &

/ \ —a— HSEAM% )G
N

-10 \e/

0 2 4 6 8

Calibration table azimuth/rad

Syl ()
s

|

/

K3 Ay EAEAL U 22 5 RGN R &
Fig.3 Relationship between the heading sensitive error

and system azimuth in multi-position alignment

T A A Xk WAL 1A A R BE AL IR 22, B



54

TG , 55 1 i STREOCRE SR R G 1) SRR 22 I AL AT S M - 165 -

N E L AT RS AR L AMERCR , 20l A P A
37 B 1) SRR 22 AT L B8 900 46 X AU 1)
SRR ZE MR, Bl 1 URR 5 P I EH SR E B
NP i i

T RGRIR SISO T, IMU 218458 i
J3E 2 FAt 2w R SR A WD A, S B — A B
AXTHESSRAL I IR 2E R K. Zia 3k 1K 3 o)
AW Y, AR SO 3 s AL 17 SRR R 22 Bp 2 5
TELRAMETT I AT AT, AL 1] B0 R 22 R L
PEATTELAME S , 2230 B Hh 0 AL 1] AU IR 22
T2 P AN A S P IE 52 R

4 %t

UL 1] B JRRAR 22 2 2 W15 3 2R G0 X AL 1)
R RER — N EZN R, Tihs E S BUE iR 252
SPEU A AU R 22 1 R IR, A SRR
e LR O 2D i X IR R S 2 RO A R 2E XA 7]
TR A B B Y, 25 T B S 7 38858 45 1
T HAESER AR E S HUL AR ZE AT R AR E
P R AR E S RO A TR 2 ML ) 80 R 22 1
AT RERRAE , 75 AN T A1 ATk v AR B 4 1Y)
B, RIVATR 45 /> — AR B335 o M 1) SR 22
ABARMAEL R E . KRNI R RN, KA
SCHR I B TEZ R RE S AR T 15, RERS A S BR
UL 1) SRR 22 , (0 2% 8 T 12 vo A O T 3 6 X A
Gehn & S ARG E PEFIWI AR T TS 1] 7145 B2 19
FEREER

2 3R ( References)

[1] Yuan B L, Liao D, Han S L. Error compensation of an optical
gyro INS by multi-axis rotation [ J ]. Measurement and
Technology, 2012, 23(2): 1 -9.

[2] Zhang L. D, Lian J X, Wu M P, et al

computation scheme of strapdown inertial navigation system

An improved

Journal of Central South
University of Technology, 2012, 19(5) : 1258 —1266.

[3] sk SETHERRH BB R RO IR TR e i
WMETTEBEFELD]. KD ERRRAHOR K, 2011,
Zhang Yan.

using rotation technique [ J J.

Research on error modeling and compensation

(4]

(5]

(6]

(7]

(8]

[9]

[10]

(1]

[12]

methods for high precision ring laser gyroscope northfinder
based on rotation-modulation [ D ]. Changsha: National
University of Defense Technology, 2011. (in Chinese)
FEIRTEARIEME X B0, 45 BB P A TN B2 a3
SEE AL OV AR [T ] B B R 22 4, 2007, 15
(1):44 -47.
Wang Dongsheng, Lin Xiaobin, Liu Yufeng, et al. Influence
of 1IN alternating compensation of DTG’ s output on platform
heading sensitivity[ J]. Journal of Chinese Inertial Technology,
2007, 15(1): 44 —47. (in Chinese)
KA, T BRIALL. LT REIRS-AL AU A1 2800 1% 22 43 4T i
AMELT]. BT 552741k ,2010,30(5) .54 - 58.
Zhang Xin, Wang Yu, Cheng Xianghong. Error analysis and
compensation of heading effect for FOG North-seeker [ J].
Journal of Projectiles, Rockets, Missiles and Guidance, 2010,
30(5): 54 —58. (in Chinese)
Huang X K, Chen Y X, Kang R. Research on heading
sensitive drift behavior of inertial platform system under long-
term storage condition[ J]. Journal of Aeronautics & Aerospace
Engineering, 2012, 1(1): 1 -7.
Bar-Itzhack 1 Y. Modeling of certain strapdown heading-
sensitive errors in INS error models[ J]. Journal of Guidance,
Control, and Dynamics, 1985, 8(1) . 142 —144.
FAEMR PR, R T S80S PR B X o BRI S
[J]. FMi4R,2005,26(4) 441 - 445.
Xiao Zhenglin, Xu Junhui, Qian Peixian. Research on rapid
auto-alignment for cruise missile[ J]. Journal of Astronautics,
2005, 26(4) : 441 —445. (in Chinese)
Han K J, Sung C K, Yu M J. Improved calibration method for
SDINS considering body-Frame drift[ J]. International Journal
of Control, Automation, and Systems, 2011, 9 (3 ). 497
-505.
Wang Z Q, Zhao J Y, Xie M J, et al. Study and calibration
of azimuth effect in multi-position strap-down north seeding
system [ C ]// Proceedings of the 7th world congress on
intelligent control and automation, Chongqing, China: IEEE,
2008 9177 -9181.
Britting K R.
Massachusetts: Artech House publishers, 2010.
iKea, SRI0R L. RSO IR S AL B
DN AR JELIOI P 15 22 S A A (0] B Rk B 2 2 4
2011,33(1):105 —108.
ZHANG Yan, WU Wenqi, JIANG Mingming. Study on north-

finding deviation caused by the turntable’ s periodic angular

Inertial navigation systems analysis [ M .

position error in a rate biased RLG north-finder[ J]. Journal
of National University of Defense Technology, 2011, 33(1) .
105 —108. (in Chinese)



