
EENG 470 

Satellite Communications

Lecture # 3 – P2

Orbit control and Launching Methods

Prof. Mohab A. Mangoud

Professor of  Wireless Communications (Networks, IoT and AI)

University of  Bahrain, College of  Engineering

Department of  Electrical and Electronics Engineering

P. O. Box 32038- Kingdom of  Bahrain

mmangoud@uob.edu.bh

http://mangoud.com

mailto:mmangoud@uob.edu.bh
http://mangoud.com/


Lecture Content 

• 2.4 Describing the Orbit of a Satellite

• 2.5 Locating the Satellite in the Orbit 
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ORBIT CHARACTERISTICS / ECCENTRICITY

Semi-Axis Lengths of the Orbit
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and e is the eccentricity of the orbit

• If a = semi-major axis,

 b = semi-minor axis, and

 e = eccentricity of the orbit ellipse,

 then
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NOTE: For a circular orbit, a = b and e = 0
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LOCATING THE SATELLITE IN 

ORBIT SUMMARY
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LOCATING THE SATELLITE IN ORBIT: 1

• Need to develop a procedure that will allow 

the average angular velocity to be used

• If the orbit is not circular, the procedure is 

to use a Circumscribed Circle

• A circumscribed circle is a circle that has a 

radius equal to the semi-major axis length 

of the ellipse and also has the same center
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LOCATING THE SATELLITE IN ORBIT: 2

Fig. 2.7 in the text

  = Average angular velocity

E = Eccentric Anomaly

M = Mean Anomaly

M = arc length (in radians) that 

the satellite would have traversed 

since perigee passage if it were 

moving around the circumscribed 

circle with a mean angular velocity 

 
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ORBIT DETERMINATION 3:

Procedure:

Given the time of perigee tp, the eccentricity e and 
the length of the semimajor axis a:

•  Average Angular Velocity (eqn. 2.25)

• M Mean Anomaly (eqn. 2.30)

• E Eccentric Anomaly (solve eqn. 2.30)

• ro Radius from orbit center (eqn. 2.27)

• o True Anomaly (solve eq. 2.22)

• x0 and y0 (using eqn. 2.23 and 2.24)
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