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rganisation

e Uses ETSI (& CENELEC) to ratify
standards

e Originally started as a European
organisation, but now world-wide:
100 of its 250 members are from
outside Europe




— Network operators
— Manufacturers
—Regulators

e There are more than 100 DVB
standards
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— Cable (DVB-C and soon DVB-C2)
— Terrestrial (DVB-T and DVB-T2)

e DVB-S or DVB-S2 is used by about 99% of the
world’s digital satellite TV services

e DVB-C is used by most of the world’s digital
cable TV services

e DVB-T has been adopted by more than 120
countries
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- With digital:
— you get...lots of channels! (see later for how many)

— lower transmitter power gives the same coverage as
analogue

— high spectrum efficiency (especially with SFN)

— YOU can carry new services: part-time channels,
multiple languages, multi-channel audio, subtitles,
advanced programme guides (e.qg. 7 day, with
genres), interactivity, high definition, 3D, radio
stations, etc.

— no network degradation
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maintaining acceptable picture
quality

e Most common: MPEG-2

e More efficient: MPEG-4, H.264/AVC




frame compression

— Removal of spatial redundancy (DCT):
Intra-frame compression

— Quantisation of DCT coefficients
— Variable length coding (VLC)
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e |-frames, make no reference to other frames
e P-frames, predicted from earlier I- or P-frames

e B-frames, predicted from both past and future
frames

Only P- and B-frames use temporal redundancy
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N s
——
\Predicted frames/

Intraframes

« Use motion estimation to predict the next frame.

e Use DCT to encode the difference between
predicted and actual.
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spatial elements to frequency domain
(lossless).

e Scaling related to human vision’s perceptual
sensitivity.

e Quantisation controlled by feedback from rate
buffer.
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* Run length coding removes long strings of zeros.
 Variable length coding replaces common values
with shorter symbols (c.f. Morse code).
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— dependent on bit rate
— dependent on picture content

— mainly due to detail being omitted, and in
severe cases can lead to blocks becoming
visible

e Broadcaster can trade picture quality
with number of services
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programmes in a group

e Peaks in demand due to picture
content tend not to coincide

e Overall effect iIs more consistent
picture quality
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e Divides the audio spectrum into sub-bands.

e The model determines the just-noticeable
level of noise for each sub-band, and adjusts
quantisation.

e Loud sounds reduce the ability to hear quiet
sounds at other frequencies, so the quiet
sounds may not need to be transmitted.
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Bit Rate for broadcast tele
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« MPEG-4 SD: —1.7Mbit/s

—Much younger standard, so there
should be some way to go Iin further
reducing the bit-rate
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e At IBC 2009, Ericsson
demonstrated six channels of
video (no audio) in 30Mbit/s

e A DVB-T2 multiplex with 36MHz
capacity should easily carry five
HD services, maybe six...
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MPEG system layer

Elementary Stream: a stream of information

that forms part of a programme, e.g. sound.
Programme Stream: a set of elementary

streams having a common time base, that
form a programme. A programme typically
comprises video, associated sound channels,
and data.

Transport Stream: a combination of one or

more programme streams with one or more
Independent time bases, formed Iinto a single
stream. The transport stream is formed into
packets of 188 bytes.
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Video encoder*

Audio encoder I——>
Data encoder I—v—>

Other programmes —T

stream

Other data —

* standard definition (SD) or high definition (HD) Mand

Digital TV
23 Consultants




Digital TV
24 Consultants




