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Gyroscope Drift Error Analysis in the Position-Independent
Navigation Algorithm of a stable platform Inertial System

Mohammad Ghesmati, Jafar Heirani Nobari, Mohammadreza Arvan,
Abdorreza Kashaninia

Abstract: This paper deals with analyzing gyroscope drift error in the position-independent
navigation algorithm of a stable platform inertial system. Most of the stable platform navigation
algorithms proposed in the literature have drawbacks of estimating position rates for alignment
commands. Not only the estimating position rates are the basic source of position errors, but they also
make the alignment commands and their implementation more complicated. The major advantage of
the proposed design is that the angular velocity commands of gyroscopes are independent of the
system position and are proportional to accelerations’ integrals, all of which eliminate, the errors
resulted from the estimation of the longitude and latitude rates. In this paper, the stable platform
system is modeled, and plate alignment procedure is determined and the initial conditions of
navigation phase are calculated. In stationary conditions, the position error propagation for the fixed
gyroscope drift is obtained analytically. The position error of the proposed algorithm propagates
linearly with time, while in the strapdawn algorithm; this error propagates as the cube of time.

Keywords: gyroscope drift, navigation algorithm, stable platform inertial system, position error
propagation, alignment.
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No. Error Source Position Error
» : . 4x(0) .
6 Initial Velocity error-4x(0) sinwgt
Wo
. . sinwyt
7 Initial azimuth error-¢,(0) ¢, (0)VI (t — m )
0

8 _ 10001t

w,: Schuler frequency , R,: Earthsradius , A4V, : x velocity change

Vy=vy=—— , Vi inertial velocity, cross direction
LAHLS v -1
Symbol Description Symbol Description
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