W45 % 45 12 ooE % Ok Vol. 45, No. 12
2018 4E 12 CHINESE JOURNAL OF LASERS December, 2018

B BIBOCSEIBR BT S & S )25 - w5 e

2 \ _
B, ERELT, BRAEL TRE, 247

I IR Tl K 2 A TR s i S B R B S L, BRIEVT MR EE 150080
PG R IE I TR 2% H ik ¥ B, BRI M RIE 150080

FE o AR B A HBOE BEBC TS R ST (SINS) [ 3l 58 2 50 46 X0 i [l B EAT T AT WL vE A . o B R R
PRTT 20 R B 28 AR BT L SINS 2R IR EMFRERETELT RE R R NRE RN L.
K 28 T LI A ) T2 Al g S T AR bR 285 ik A A7 7 R — i F) TR0 ) T g T O 0 A 23 T 5 2k X AR GRS A
TR 7367 JF 45 T — R R GE R IN B FE 50 2. B, AR A AT UL A 23 BT 45 18 ST T R0 4 o o vk R AR
By oo TR R R e R AR o B T B B0 S BGHOG SINS R X HESEAT TS HLOT L D A R SR

THUS A Hr s R IE w0k,
KR BOCHR: MR RS VIR E; BRI nDUIE s JELR RS
hE KRS U666.1 XEAARIRAS A doi: 10.3788/CJL201845.1201007

Observability Analysis of Vehicle-Based-Laser Strapdown Inertial
Navigation System Initial Alignment

Gao Kang'®, Ren Shunqging' ™, Chen Xijun', Wang Zhenhuan', Li Wei*
'Space Control and Inertial Technology Research Center, Harbin Institute of Technology,
Harbin, Heilongjiang 150080, China ;

?School of Automation, Harbin University of Science and Technology, Harbin, Heilongjiang 150080, China

Abstract The observability analysis of the initial alignment problem of the vehicle-based-laser strapdown inertial
navigation system (SINS) aided by odometer is carried out. First, the system equation is established by considering
the system error items including the odometer scale factor error, inertial measurement unit zero bias, SINS
misalignment error angle, etc. Then, starting from system equation, the system observability problem is
transformed to the determination of whether there is a unique solution to the state variables of the system. The
observability analysis of the system state is conducted by the global observability analysis method, and requirements
for maneuvering is given to ensure that the system is observable. Finally, the initial alignment algorithm method
and on-track incentive mode are designed according to the results of observable analysis. The simulation of odometer
aided laser SINS in-motion initial alignment is conducted by extended Kalman filter, and the simulation results verify
the validity of the theoretical analysis.
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Table 1 Simulation value of system states
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