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_Geocentric—equatorial coordinate system :

‘The geocentric-equatorial coordinate system is shown in figure 2.2. Here the
‘quator is the fundamental plane; the geocentre constitutes the origin; the
Positive X-axis is in the direction of the Vernal Equinox, the positive Y-axis to
the east of the Vernal Equinox, and the Z-axis points in the direction of the
North Pole.
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- space at any given time, a classical set of six parameters, called the orbital

parameters, is used. These parameters, shown in figures 2.8 and 2.9, are briefly
described below. Sometimes these parameters may be substituted by others but
it should always be possible to convert them into one of the following sets:

1

2,
3

The semi-major axis, 4, describes the size of a conic orbit {ellipse or circle) for
satellite communications (figure 2.8). _
The eccentricity, e, shows the ellipticity of the orbit (figure 2.8). i
The inclination, i, is the angle between the plane of the orbit and the equa- |
torial plane measured at the ascending node in a northward direction. An
ascending node is the point at which the satellite crosses the equatorial plane
moving from south to north. Similarly a descending node is the point where .
the satellite crosses the equatorial plane moving in the direction from north
to south. The line joining these two nodes is called the line of nodes (figure
2.9).

. The right ascension of an ascending node, (), is the angle between the X-axis :

(the direction of Vernal Equinox) and the ascending node (figure 2.9). |

. The argument of perigee, w, is the angle in the orbital plane between the line |

of nodes and the perigee of the orbit (figure 2.9).

. Time, £,, is the time elapsed since the satellite passed the perigee (figure 2.8). !

Sometimes this parameter is given as mean anomaly M. The parameter t,can '
be readily calculated from M (see next section).
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Figure 2.8 Major parameters of an elliptical orbit.

a: semi-major axis

b: semi-minor axis

e: eccentricity = (1 - (W/a)})*%; 0 < e < 1; (circle: ¢ = 0)
c: distance between centre of ellipsc and focal point = as
R: mean radius of Earth

r, © polar ogordinates of satellite: 8 (the true anomaly) is measured
from prriges

>

Orbital parameters in a geocentric-equational coordinate systen

} Earth pole

Satellite motion

Equatorial plane
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