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Position is Based on Time

Signal leaves satelli
time “T”

Signal is picked up by the
receiver at time “T + 3”
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Signal From One Satellite

The receiver is
somewhere on
this sphere.
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Signals From Two Satellites
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Three Satellites (2D Positioning)

S —
Geographic Information Systems Dr. Ibraheem Yousif Cairo University

Three Dimensional (3D) Positioning
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GPS positioning

Satellite 1sends a signM

Ground receiver receives it signal at time t—~ satllits 2

satellite 1
The range measurement satellite 3

p,to satellite 1 is: Eﬂ
* p=(tt,,) x speed of light

* We are therefore located

satellite 1-3 satellites =intersection l x |
Earth
of 3 spheres \ /
Geographic Information Systems Dr. Ibraheem Yousif Cairo University

Measuring distance to satellites

Distance= velocity * travel time

1

Distance is about 22,000 km
« We cannot see satellites

Calculating distance to satellite
Using travel time of radio signal
Travel time =?

o We cannot measure exact distance
approx. 0.07 sec !

Using radio signal to calculate distance
This signal travels with speed of light
Speed of light = 299,174 km/sec
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B gall w25 8 3¢2) GPS

al times from at least four satellites are used to estimate four
quantities: position in three dimensions (X, ¥, Z)and GPS time (T).
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Planning a Navigation Route

¥ = Waypoint
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Ideal Satellite
Geometry
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Good Satellite
Geometry
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Good Satellite Geometry
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Poor Satellite
Geometry
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Poor Satellite
Geometry
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Poor Satellite Geometry
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Is There Hope Atop of the Andean Plateau?
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Thank you So Much
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