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(b) Describe a geasynchronous satcllte orbit.

A geosynchronous satellite orbit is where the orbital tracks regularly over the paints on
{he carth, Such an orbit near the equator is called a geostationary satellite orbi.
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A miccovwave commanication link exists beween a paricular television studio
and  ngnsmmission enteana a5 shows,
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List the main elements of satelite television communication systoms. Tn your
answer, specify the type of satellite.

Satellte television communication systems include the following elemens: programming.
Source, broadeast centre, geostationary satelie,satellt dish and receiver.

Programis recorded and relayed to an earthstation broadcast control.
Signal i transmitted to 2 gaostationary satelie orbiting at about 36000 KM
The satllterelays the signal to an eath station satelite dish and receiver
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Which type of satellite is commonly used to broadcast TV signals?

(A) Low Earth-orbit satellite that orbits over the poles
(B) High Earth-orbit satellite that orbits over the poles

(© Geostationary satelite that orbits above the cquator

(D) Geosynchronous satellite that orbits above the Tropic of Capricorn
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Television programs that show high levels of activity often have lower picture quality
This is because television signals are transmitted using

digital modulation at low compression Ievels,

A
@) digital modutation at high compression levels,
C. analogue modulation at low compression levels,
D.

analogue modulation at high compression levels.
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What are the characteristics of the microwave communication link between the studio and
then antenna?
Microwave communication link requires line of sight. It is susceptible to adverse weather
conditions. The link has a large bandwidth and than therefore handle large quantities of data. There
is no physical connection between the studio and the antenna.
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Communication using microwave transmission is predominately used in today’s society as a
means of transmitting both voice and image data. Give reasons why microwaves
transmissions are used instead of cable when transmitting data, especially in urban areas.

Engineers would select microwave transmission over cable transmission for a number of reasons ;
these include

e costs reduction
o microwaves support a larger number of voice channels and television transmission and
higher bits per rate over moderately long distances
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Explain how data is transmitted over long distances using microwave transmissions.

Microwave transmission is a point to point transmission that can be accurately focussed between set
points. To transmit over long distances repeater towers are set up every 35 km to relay the signal.
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(a) Describe a geosynchronous satellite orbit (GEO) and explain its uses in
telecommunications.
A geosynchronous satellite orbit is where the orbital tracks regularly over the points on the earth.
Such an orbit near the equator is called a geostationary satellite orbit. -

Geosynchronous Orbit Satellites orbit about 35000 kms usually in a band around the equator. and ——
each orbit takes about 24 hours. They therefore appear stationary over one spot. Antennas may be ——
pointed in the correct direction. Many communication satellites, television and weather satellites

use this orbit
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(b) Describe a Low Earth Orbit (GEO) satellite and explain its uses in telecommunications.

LEO satellites are 320 to 800 kms high and complete each orbit in about 90 minutes. They travel at
over 27000 km/hr so that gravitation pull will not degrade their orbit. They give spectacular views
and are excellent for spy and weather satellites, observation, remote sensing because low altitude -
gives very detailed images. Global Positioning Systems rely on LES's for locating positional
coordinates.
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(@)

Two methods of transmitting data without using long cables are microwave and satellite
transmission, as shown. Discuss microwave and satellite transmission systems. Why are

these two systems sometimes linked?

Overseas
office

Satellite

Microwave and satellite systems both use microwaves to carry information. Microwave systems rely
on line of sight” and therefore can be used to transfer data over short distances (20— 50 km) This
point to point signal is accurately focussed using dish antennas. Since it is a line of sight transmission
repeater towers need to be located about every 35 km. In a microwave radio system
telecommunications traffic is transmitted in the form of electromagnetic radiation . Microwave
systems have sufficient bandwidth capacity to support a large number of voice channels and one or
two television channels and can achieve high bit rates over moderately long distances.

Satellite systems are global communication systems which use microwaves of higher frequency and
power. Microwave transmission is reasonably error free and is capable of carrying large quantities
of data. However it is subject to distortion and is relatively insecure. Satellite systems are able to
transmit data over long distances at high rates but they are expensive and difficult to maintain.
Ground stations with large dishes direct information to a communications satellite in geostationary
orbit above the equator. Each channel is managed by a transporter which can support thousands of
speech channels and about 4 TV channels simultaneously Delays, solar and weather interference
can also be experienced.

The two systems can often be linked to improve coverage where microwave systems are used to —
cover the local area and satellites are used to transmit the signal overseas.
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(b)  Explain the difference between Passive and Active satellites.

Passive satellites simply reflect the signal back to earth. Active satellites capture the signal, amplify
and relay it back to earth. e
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