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Résume: 

Cet article présente le sous système de contrôle d'attih1de et d'orbite du premier microsatcJlite algérien d'observation de la terre en 
orbite Alsat-1. Les senseurs d'attitude utilisés sont le magnétomètre, le capteur solaire, les actionneurs qui sont les roues de stabilisation 
et un magnéto-coupleur. Par ailleurs les résultats obtenus à partir des données de la télémétrie de la station sol sont des résultats 
pertinents par rapport aux exigences de la mission d'Alsat-1. 

Abstract: 

This paper describes the attitude determination control system for eart.h observation (imaging mode) on Alsat-1 first Algerian 
microsatellite in orbit. The attitude determination sensor required is a magnetometer and sun sensor and the actuator required is a Y /Z 
wheels and magnelorquer coi!. In addition the in orbit rcsults oblained by telemet,y from the ground station are much better U1an the 
Alsat- l mission requirements. 

1. Introduction

On the 28th of November 2002 and from Plesctsk in north of 
Russia, Cosmos-3M rocket put into a 700 km stm synchronous 
orbit the first Algerian microsatellite Alsat-1. Alsat-1 is 90 kg 
enhanced 1nicrosatellite, stabilised 3 axis for imaging mode and 
was designed and built by a join team of Surrey Technology 
Limited - UK and Centre National des Techniques Spatiales 
- Algeria under a know how trnnsfer and training program.
Alsat-1 is one of five microsatellites of the first earth
observation constellation specifically designed for disaster
moniloring (DMC) Sincc Alsat-1 h1t111ch, H1t� im:iger hns
taken more than 700 images.
lhe imaging system allows vvindowing and it is supported by a 
total storage capacity oftwo 0.5 Gbytes of data which could be 
downloaded to a ground station at 8 Mbps. The downlink and 
the uplink, both operate in S band at 8 Mbps in normal operation 
and 38.4/9.6 Kbps during commissioning for the downlink and 
uplink respectively. 
Most of tho /\lsat 1 subsystems worn dosigned with no single 
point failure to be highly resilient to non nominal situation. 
Alsat-1 as part of the constellation is cquiped with a propulsion 
system of 50 mN thrust and two tanks vvith a capacity of 2.5 
litres each for orbital maintenance. 
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ll. Attitude Sensors

Il. l Magnctomctcr 

Tlu-ee 3-axis flux gate magnetometers are used to measure the 
gcomagnetic field vector in the satellite's body co-ordinates. 
These measurements are used to determine the torque vector 
generated when switching the magnetorquer coils. When used 
with a magnetic field mode! (e.g. IGRF), magnctic measurcmeut 
and mode! vectors can be tèd to an extended Kalman filter to 
estin1ate the full attitude and angular rates of the satellite. for a 
ealibrated magoetomctcr, during periods of low solar activity, 
the attih1de angles can be estimated to an accuracy of less than 
l O per axis. Tbe magnetometer can also be used when the 
satellite is still tumbling after the lauuch. to cstimate the orbit 
retèrenced angular rates of the satellite body by using a rate 
Kalman filter 

U.2 Sun Sensors

Four 2-axis (azimulh and elevation) analogue sun sensors are 
used to determine the position of the sw1 relative to the satellite 
body. Each axis bas a ± 60° range and can measure the sun 
vector to a lcr accuracy ot'0.3°. The Cour sensors lherefore eover 
tbe full 360° azimuth range (with an overlap of 30° between 
sensors) and a 120° elevation range. The attitude accuracy will 
be better lhan 0.1° per axis ifenough filtering is applied. 








