
Satellite Communications

S.M. Riazul Islam, PhD

Assistant Professor, APECE, DU

Topics:
Orbital Mechanics

Satellite Subsystems



History



History



History



History



History



Spectrum



Spectrum



Spectrum



Applications



Applications



Applications



Orbital Mechanics
Equations of Orbit:



Orbital Mechanics



Orbital Mechanics



Orbital Mechanics



Orbital Mechanics



Orbital Mechanics



Orbital Mechanics



Orbital Mechanics



Orbital Mechanics
Describing the Orbit
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Radius of Geosynchronous orbit ?

T=86400 sa=42,241.558 km
--42,242 km
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Locating the Sat. in the Orbit
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Locating the Sat. wrt the Earth:
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Orbital Elements

From Equation of Motion of: Second-order Linear Differential Equations
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Subsatellite Point 

North Latitude of SubSat Point

West longitude
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Look Angle Determination
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Elevation Calculation:
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Azimuth Calculation
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Special Case: Geo Sat
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Satellite Subsystems
• AOCS-Altitude and Orbit Control System

– Consists of: rocket motors used to move the sat back to correct the orbit when
external forces cause it to drift off station

– And, gas jets or inertial devices that control the altitude of the spacecraft

• TT&C- Telemetry, Tracking & Command

– On Sat and earth

– Data from many sensors on the spacecraft, tracking system on the earth 
provides info on the range, elevation and azimuth

– Telemetry data from sat, orbital data from tracking system: control system is 
used to correct the position and altitude of the spacecraft.

• Power System: electrical power from solar cell.

• Antenna: Wire, Horn, Reflector and Array type.

• Communication subsystems
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Transponder arrangement 4/6 GHz 
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Frequency Plan 4/6 GHz 
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Communication Subsystems

Single Conversion Transponder for 6/4 GHz 
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Double Conversion Transponder for 14/11 GHz
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