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Résumé: Cet article présente un simulateur d'orbite 
du premier microsatellite Algérien Alsal-1 qui donne 
la position et la vitesse orbitale d' Alsat-1. 
Le simulateur tient compte des perturbations 
principales telles que la Lraînée atmosphérique et la 
force non sphérique du corps central. 
Les résullaL,; de simulation obtenus montrent 
w1e bonne cohérence avec les données orbiLaJes 
d' Alsat- I. 

Abs'lracl : 111is paper presents an orbit simulator of 
the AJsat-1 fi.est AJgerian nûcrosatellite which 
pwpng.ates the orbital position and velocity of 
Alsat-1. The simulator is taking inlo account major 
perturbations such ns atmosphetic drag and lhe non 
spherical central body force. 
111e resulls out of the simulation were compared am.l 
tested with real Alsat-1 track.ing algorillun: it was 
shown tl1nt tl1e compared program can then generate 
same tmck shape. 

1. Introduction

AJgeria via tJ1e National Centre of Space Tecluüques 
(CNTS) choose--; to develop thei1· lechnic.al 
capahilities lhrough technology transfer hy selting a 
slrategy 10 implemen1 space technology and 10 meet 
her known and polentia I need:::. A lsat-1 project 
translates ù1e awareness and 1J1e unders!llnding on 
the part of tl1e user conunu1üty of the benefils of 
space lechnology. 
Algeria · s fi n;t satellite Alsal-1 was designed ru1d 
constructed by Surrey Satellite Technology Lim.ited 
(SSTL) in the United Kingdom wiù1in a collabora
tive pn>gr.:u:n with CNTS. 
The simulation of the Alsat-1 orbit runs under C++ 
code und MATLAB/Simulink environmenl by 
reluming tJ1e position and velocily vecton: at 
corresponding limes. The utput parameters 10 tlte 
function developed are de6.ned in a vector containi.ng 
the Kepler elemenf.!; as well us tJ1e Star! and End 

simulation lime. The orbits are propagated using tl1e 
st.ancl.ud Simplilied GenemJ Perturbations. SGP4 
module for near Earlh satellites. 
111e predicted orbit is use<l 10 produce scheduling 
nids which indicate :,7>ncecrnft environmental 
conditions (such as sun or shadow. interference 
regions and altitude) as well as alJ potential 
station-to-sl.ation contact ti.mes. Using Llùs list of 
envimnment.al conditions. lhe experimenler can plan 
scienlific dam collection. and knowiJ1g the station 
view periods. can select l11e tin1es needed to mee1 
mission conununications rcquirenwnts. 

Fig. 1 Alsat-1: Pri'Sl Alg,erioJJ tvlic-roSlllellite io Orbit 

2. Theoretical Aspects

2.1 Orblt Dynamics 

The natlu·e of tlûs ù1vestigation re<1lûres thal the 
position of a satel.lite movini w1der lhe combineù 
influence oflhe eartJ1's (non-ideal) gnwitntional field 
and a number of other perturbiJ1g forces must be 
caJcu.lated. The movemenl of a sa1el.lite W1der û1e 
influence of lhe Eartll ° s gmvity field as well as other 
perturbing forces is described by ü1e following two 
fü�l order diftèrentilll e<1uations 
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