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Increasing the Accuracy of Satellite Orbit Estimation Using Magnetic
Field Models andKalman Filter Expanded

Abstract

One of the significant methods for satisfying the requirements of moderrsatetities is to utilize the efficient and
low-cost sensors, one important of which is magnetometer that is an inexpensive and reliable sensor, through which
the trajectory offgacecraft can be estimated. The accuracy of these estimations are generally reputable for the low Earth
orbit satellites. The main objective of thipeiis to bolster the algorithms of Earth magnetic fields with the knowledge

of their variations over timas well as increasing the precision of the magnetometer sensors which eventually results
in enhancing the navigation precision together with the orbit determination accuracystadgpis t he sat el | i t ¢
position is first determined through readingspacecraft's magnetometers and atilithe most updated models of

the Earth magnetic fields. Since applying the aforementioned approach leads to createtihatExtargied Kalman

Filter (EKF)is utilized in thispaperfor reducing the errors. Thegposed filter is capable of diminishing the initial

errors as well as acquiring a satisfied precision. For this purpose, the velocity vector of each observation isdirst obtaine
via the acquired position vectors and applying some approaches such anltdrabert. Afterwards, by obtaining

the position and velocity vectors, orbital elemeatea d s a t echnlbé daleutited and redtimatespectively.

These estimation for lowltitude orbiting satellites and in a circular orbit, indicate thatekalts have the

high accuracy.

Key words: Determination of Satellite PositiofEstimation of Satellite OrbifSatellitg
MagnetometerEarth's Magnetic FieldExtended&alman filter
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