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ARTICLE INFORMATION ABSTRACT
Original Research Paper Coverage of ground stations by satellites is a very important factor to access geographic, geotechnical
Received 12 January 2017 and strategic information. This is generally achieved by one or more satellites with specified position

Accepted 09 April 2017

- ) and navigation. In this regard, in the area of low altitude orbits regional or global coverage of the Earth's
Available Online 03 May 2017

surface is achieved utilizing various mathematical methods to change the position and arrangement of
satellites. In this study, the arrangement of certain number of satellites is performed to reach maximum

Keywords: X . . S N .
Earth coverage coverage. It is assumed that the satellite constellation is in the symmetrical Walker pattern. In this
Constellation regard, taking into account the situation of user and determining the initial position of satellite in
LEO orbit system, Geometric Dilution of Precision (GDOP), parameters are calculated utilizing a new model. The

Configuration

Cpop innovation in this new presented model is employing GDOP in an inverse manner. GDOP is a

geometric standard in which the less related values for it represent more accuracy in determining the
amount of coverage. In this study the effects of compression of the earth as well as chamfer are
considered. The calculations are presented for specific geographic areas and only for one day. The
results show that by taking advantage of the new computing model, the coverage area will dramatically
increase. By organized employing of all the satellites in the constellation, with the best received
information from satellites, better coverage can be achieved.

! cbor (Geometric Dilution Of Precision)
2FOV (Field Of View)
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Fig. 11 Number of visible satellite in 24 hours for Chabahar station
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Fig. 12 GDOP of the satellite for 24 hour for Mahshahr station
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Fig. 13 Number of visible satellite in 24 hour for Mahshahr station
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Fig. 8 GDOP of the satellite for 24 hours for Mashhad station
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Fig. 14 GDOP and Number of visible satellite in 24 hours for Tehran

station with 60 satellites
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Fig. 15 GDOP and Number of visible satellite in 24 hour for Tehran
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Gy ey Al SO ley Jsb 50 w10 sleo,leale slass  GDOP 15 sl
0,l92le 50 Juolis danglaie b oyl 5 ol

2 T T T T T T T T
a l.SfW\M\(W N
o

1 . . . ; . . . ;

0 1 2 3 4 s 6 7 8 9
g Time(s) x10*
T 20 T T T T T T T T
%]
° 10% b
@
Qo
E 0 I I I L I I I L
S 0 1000 2000 3000 4000 5000 6000 7000 8000 900
z Time(s)

Fig. 16 GDOP and Number of visible satellite in 24 hours for Tehran
station with 40 satellites
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Fig. 17 GDOP and Number of visible satellite in 24 hours for Tehran
station with 20 satellites
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