4549 % 459 MoR BTk R e Rk Vol. 49 No.9
2017497 JOURNAL OF HARBIN INSTITUTE OF TECHNOLOGY Sep. 2017

DOI;10.11918/].1ssn.0367-6234.201609005
SMTER X T AR AERRS S EX ER IS

[N 1 S 2= 1 2 1 1
FRE ) xER BRAE, R R, & &
(LRI TR Halb2aBe, W/RIEE 150001 ; 206 /REE2EBE T2EBE, A REE 150086)

i EEBROSARESEEF A e FEUNENRBEEE AT EN(ETHER) MERRSF AL (LTFEE)
ZMEEWITER L ER RN RENEEFERE. AT ER LN RET EX RN B W, /S T AN
AR ETFENT M ERNSENEERERAR AN BRI THERZSZENEREMAZBAN XA #H—FHF
WHEBNAEREZNTEEMENT . BN S HERW ST ERL 25 R Z Z 3 KRy gk 2,418 =
S5# BT NEE IMTERKEMRE X R,

KER: EHREAERMAA; 32T T E 50 TR OGAMTE R

FESES . U666.1 XHEFRETS: A XEHS: 0367-6234(2017)09-0174-08

Influence of outside lever-arm effect on gyrocompass alignment for
a marine strapdown inertial navigation system
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Abstract: A strapdown inertial navigation system (INS) requires the reference velocity form a log during in-motion
gyrocompass alignment. However, the outside lever arm exists since locations of the log (located on the bottom of a
ship) and the strapdown INS (located in the compass cabin) are different from each other, which would lead to
errors of reference velocities that are brought into gyrocompass alignment. In order to study the effect of outer lever-
arm on gyrocompass performances, we deduced the expressions of velocity errors aroused by the outside lever arm in
the cases of pitch, roll and heading changes. Meanwhile, we constructed the relationship between velocity errors
and gyrocompass alignment errors. Furthermore, we obtained effects of the outside lever-arm on gyrocompass
alignment. Theoretical analysis and simulation showed that the outside lever arm could lead to level and heading
misalignment errors for gyrocompass alignment which increase with amplitudes of sway and turn as well as length of
the outside lever arm.
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