Journal of
Space Science, Technology
& Applications (Persian)

Vol. 1, No. 2, pp.: 78-87
2022

Available in:
Journal.isrc.ac.ir/article_
146834.html

DOI:
10.22034/jssta.2022.317822.1040

Article Info

Received: 2021-12-1
Accepted: 2022-2-7

Keywords

Attitude Estimation,
Calibration, Real-time,
Magnetometer, Hardware in
the loop

How to cite this article

Zeinab Talebi, Amir
Labibian, Hossein Salimi
“Experimental Attitude
Estimation Using Real-time
Magnetometer  Calibrated
Data”, Journal of Space
Science, Technology and
Applications, vol 1 (2), p.:
78-87, 2022.

Original Article

Experimental Attitude Estimation Using Real-time Magnetometer

Calibrated Data
Zeinab Talebi!, Amir Labibian *?, Hossein Salimi?®
1. Satellite Research Institute, zeinab_talebi@yahoo.com

2,*. Satellite Research Institute, a.labibian@gmail.com, Corresponding author
3. Satellite Research Institute

Abstract

Magnetometer is one of the main sensors in Attitude Determination and Control Subsystem
(ADCS) of Low Earth Orbit (LEO) satellites and since it is operable in all times during an orbital
period, it can be utilized in almost all functional modes like detumbling, nadir pointing and orbit
transfer. Therefore, the accuracy of magnetometer data and its calibration is essential in the success
of the missions. In this paper, regarding to the importance of real-time approaches in practical
applications, an Extended Kalman Filter (EKF) is used for magnetometer calibration. Then, in
order to study the role of magnetometer calibration in attitude estimation (AE) results, calibrated
data is employed in the structure of a Multiplicative Quaternion EKF (MQEKF). Finally, a
Hardware in the Loop (HIL) test bed equipped with a three axis Helmholtz coil and a three degree
of freedom platform is utilized to measure the performance of developed algorithms
experimentally. In the calibration process, magnetometer parameters are estimated and used in the
AE filter. The results show that the attitude error gradually decreases and the final accuracy
increases.
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