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Sketch the resultant waveform on the graph afte sampling the analogue.
gl every one second withfour levels of quantsaion.

g4
H
e -
i -
&
P23 4 s 6 7 8 9 owonom
ok i (3
Answer couldinclude:

Quantisation levels

2




image5.png
Outline THREE bencfits of digital television signals compared (o analogue 3
television signals.

Digital television signals provide clearer, sharper pictures than analogue.
Digital television is broadcast in “widescreen’. This means the picture is  third wider with
an aspect ratio of 16 x 9.

Digital provides Electronic Program Guide (EPG) which is an interactive schedule of
current and upcoming programs that a viewer can display on-screen.

Answers could include:
Reception television problems like ghosting which affect analogue viewers in built-up or
hlly areas are removed as the digital signal i delivered more oficiently.

Analogue signals broadeast on low band frequencies are susceptble to local electrical
interference.

Digital television has better sound with all programs broadcast in MPEG. Some special
programs are also broadcast in Dolby Digital 5.1 for surround sound home theatre.

‘Digital ransission is much more efficient in the use of spectra which allow high definition
TV, multchannelling, multiview and interactive elevision,
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. LED, LCD and plasma systems use different display technologics.
Contrast how these technologies light a television screen,

In plasma HDTVs, the phosphors that create the image on the screen light up themselves
and don' require backlighting. For LCD HDTVs the liguid crystal screen requires a
separate light source, such as cold cathode fluorescent lights, o illuminate the screen. LED
screens use light emitting diodes 10 illuminate the display.
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Outline the advantages of digital radio.

Digital signals use discrete (or discontinuous) values to represent information

to be transferred whereas analogue systems use a continuous range of values to

represent information.

Advantages of digital signals:

- digital signals are less affected by ‘electrical noise’ and interference

- error detection and correction is possible

- more reliable, more secure and less expensive

- easier to multiplex

- easily interfaced with other digital systems

- can be compressed so more information can fit in the signal (clearer image)
can transmit multiple messages within a single frequency (multicasting).

Dlsadvamages of digital signals: H

- the transmitter and receiver must synchronise accurately for the mfommuoﬂ)
to make sense

- digital signals are subject to sampling errors

- digital signals require more bandwidth to transmit the same information.
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Explain why telecommunication systems are increasingly becoming digital rather than
analogue.
A digital signal is one that is either on or off. The on/off signal can be interpreted as a
binary coded number, that is, a number made up only of 0 or ‘1". Digital data can be
converted into binary numbers, and these can be transmitted as digital electrical
signals. These signals can be processed by digital circuits and decoded to meaningful
quantities. Digital systems are extremely effective in data transmission and for

computerised systems; unfortunately many of the inputs or outputs required must be
analogue. As a consequence we need converters to turn one signal into another.
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Fig 5.5: The continually varying values of an analogue signal (left), while the digital signal is
merely on or off (right)

A true advantage of digital signals, used in mobile phones and cable television, is that
they can be more casily compressed than analogue signals. This means an increase in
bandwidih, which allows more information to be carried. Bandwidth is a measure of
the amount of space available for carrying information; the more bandwidth, the more
information that can be transmitted.

A good example of digital and analogue conversion is a modern stereo system
recording a voice on tape. If one takes a microphone and sings into it, the signal from
the voice is analogue. It is then passed through a recording amplifier. The system
converts this into a digital signal to be placed onto the tape. When the tape is played,
the digital information is converted back to analogue and then passed through an
amplifier and sent to a loudspeaker.

The compact disc (CD) is another device where a digital to analogue converter is used
to listen to music. It has the information stored on the disc in the form of “bumps”,
which a laser collects as digital information. This is converted to analogue, amplified
and sent to a loudspeaker. MP3 players work in a similar manner, but the information
is stored as bytes in a solid state memory. It is collected by the processor from the
memory byte by byte, is decompressed, then is converted to analogue and sent to the
loudspeaker.
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Sketch the resultant waveform on the graph after sampling the analogue 2
signal every one second with four levels of quantisation.
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