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Abstract

Aiming at the problem that meridian convergence in high latitude area leads to the failure of na-
vigation algorithm with true north direction as heading reference, combined with the perfor-
mance analysis of the traditional mechanical arrangement method in the polar region of the
semi-analytical inertial navigation system, taking the problem that azimuth axis gyrotorquing
under the inertial navigation system with local horizontal north pointing mechanical arrangement
method is difficult to work in the polar region as an example, the special mechanical arrangement
method of the inertial navigation system with azimuth axis gyrotorquing, i.e. wandering azimuth
inertial navigation system, is introduced in detail. This paper proposes a semi-analytical inertial
navigation system with vertical axis modulation of the inertial platform as the research object.
Compared with the traditional semi-analytical inertial navigation system at high latitudes, the
semi-analytical inertial navigation system with platform modulation function can modulate the
zero bias error of the horizontal gyroscope and the horizontal accelerometer to avoid the diver-
gence of the inertial navigation error. This paper deduces the high-latitude mechanical arrange-
ment method of the semi-analytical inertial navigation system based on the vertical axis modula-
tion of the inertial platform and proposes a polar region navigation algorithm based on the grid
navigation mechanics arrangement. Through the analysis and simulation verification of the working
principles of the two kinds of navigation mechanical arrangements, a semi-analytical inertial na-
vigation scheme with a platform modulation function is established.
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Figure 1. Schematic diagram of semi-analytical inertial navigation system
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Figure 2. Schematic diagram of platform frame in neutral position
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Figure 3. Walking azimuth inertial navigation system coordinate system
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Figure 4. Mechanical layout block diagram of walking azimuth inertial navigation system
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Figure 5. Semi-analytical high latitude mechanical arrangement of inertial navigation with rotation modulation
of inertial platform
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Figure 6. Polar navigation mechanical layout

B 6. tRIXSATHMLRHE

DOI: 10.12677/dsc.2021.104022 219 B 1RG5


https://doi.org/10.12677/dsc.2021.104022

RTEVE A

HBHE T & BB U S RS S L G T U 5 RGUE J 462 AR SAiERE, e
HEFKAEWM T VIR E g =454, =117", LAV, =5Kn 53 [ Jb R A A7, F o b i3 3 B
£y =6, =0.003 /N, £,,=0001/n, NEEEIFEN AA, = AA, =AA, =3x10° g, NITEHE RGAELE
AR AR D, AR B RN 1R,

Table 1. Heading error comparison

F 1 AUEREXEE

EAHEAIEN FeGE=F M SN R GNUA R 2 FFAE T B MBI BRI R R R 2
55° 2.60'/24h (max) 0.55'/24h (max)
65° 3.72'/24h (max) 0.78'/24h (max)
75° 6.31'/24h (max) 1.32'/24h (max)
85° 19.46'/24h (max) 4.10'/24h (max)

MAGEEXFLERTBUR Y, 2 AR & A H SRR U e R SR R S BOAHIAR, e feRe %
AT FEIR IR BE T HAEIR 2, RAAMARCR FIREIE ] T A MG 0L, BORFE AR i~ i =X
B RG A NIRRT, 3-TF 1t e R R TARERE -

7. &g

AT VASE T 3 EL A ) BT S RGOV FUN R, b 1A B RS AR s DL
L FAUEE, JTRE 731 G RS UL S REEORBE T, 32 17 BT 6 I D Re i
ERTIR S RS A L FNUITE, X ARG AT U R G A B AR, i B b 17 2
THHET &R T AT XS KRGS R g U R G @A TRRSEE, S0k 7 HAE R R
TARPEREIPL S

Sk
[1] Yao, Y. (2016) Transverse Navigation under the Ellipsoidal Earth Model and Its Performance in Both Polar and
Non-Polar Areas. Journal of Navigation, 69, 335-352. https://doi.org/10.1017/S0373463315000715

[2] Li, Q., Ben, Y.Y.and Yu, F. (2015) System Reset of Transversal Strapdown INS for Ship in Polar Region. Measure-
ment, 60, 247-257. https://doi.org/10.1016/j.measurement.2014.10.020

[3] Goshen-Meskin, D. and Bar-Itzhack, 1.Y. (1992) Observability Analysis of Piece-Wise Constant Systems. |. Theory.
IEEE Transactions on Aerospace and Electronic Systems, 28, 1056-1067. https://doi.org/10.1109/7.165367

[4] vz, RN, SR, A5 TSR ZE K RORMARS B P[], E B ROR AR, 2013, 21(6):
758-762.

[5] Xiong, Z., Chen, H.M. and Yu, F. (2010) Research of Airborne INS/STAR Integrated Algorithm Coupled with Posi-
tion Error. Journal of Astronoutis, 31, 2683-2690.

[6] b, WA RS ARIM]. dLET iR HAR AL, 2012: 203-230.

[7]1 Chen, W.X., Wang, L., Zheng, T., et al. (2017) Research on Calibration Method of Installation Error of Star Sensor in
Inertial Platform. Navigation and Control, 16, 71-75.

[8] Greenaway, K.R. and Gates, M.D. (2009) Polar Air Navigation—A Record. Art Bookbindery, Canada.

[9] Kong, X.-W., Guo, M.-F. and Dong, J.-X. (2010) Observability and Maneuvering for Rapid Transfer Alignment of
Strapdown Inertial Navigation System. Journal Tsinghua University (Sci & Tech), 50, 232-236.

[10] #ode, ERRNI, B, &5, KM IABE T ks AL & SHUTEVT T S0 1 0], TR, 2011, 32(5): 1054-1059.

DOI: 10.12677/dsc.2021.104022 220 B 1RG5


https://doi.org/10.12677/dsc.2021.104022
https://doi.org/10.1017/S0373463315000715
https://doi.org/10.1016/j.measurement.2014.10.020
https://doi.org/10.1109/7.165367

	基于平台调制的半解析式惯导系统高纬度工作研究
	摘  要
	关键词
	Research on High-Latitude Work of Semi-Analytical Inertial Navigation System Based on Platform Modulation
	Abstract
	Keywords
	1. 引言
	2. 半解析式惯导工作原理
	2.1. 半解析式惯导系统平台结构及功能
	2.2. 平台系统伺服回路的耦合

	3. 游移方位编排
	4. 基于惯性平台调制的高纬度工作方案
	5. 格网导航
	6. 极区导航输出
	7. 结论
	参考文献

