HDTV

HIGH DEFINITION
TELEVISION

HDTV, or "High Definition Television", is a
much higher quality television broadcast system
which delivers theatre-quality pictures and CD-
guality sound. The HDTV picture contains 5 times
more detail, or better resolution, than the best
analog television pictures today. The result is
picture and sound that delivers a true theatre at
home experience. The difference in the picture
guality is so startling and dramatic that viewers are
reluctant to go back to watching regular TV
broadcasts, after the HDTV experience.

THE BASICS

A television or recorded video image is
basically made up of scan lines. Unlike film, in
which the whole image is projected on a screen at
once, a video image is composed of closely spaced
horizontal lines, running from the left to right;
across a screen starting at the top of the screen and
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This resulted in a coarser picture or a picture
with lower resolution.

The picture resolution is indicated by the
number of horizontal lines across the screen and
the number of dots that form part of the horizontal
line. The number of dots or pixels in each horizontal
line is indicated first e.g. 1920x1080. This indicates
that the screen consists of 1080 horizontal lines with
each horizontal line containing 1920 pixels. Hence
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the screen has a total of 2,073,600 pixels i.e. approx.
2 million pixels.

SCREEN FLICKER

Another drawback of slow scanning of the
video across the screen was that by the time the
scanning reached the bottom of the screen, the
picture on the top of the screen had begun to fade.

INTERLACED SCANNING

To overcome this problem, TVs scanned the
odd numbered lines first ( e.g. line nos. 1,3, 5 etc ).
The first 'Frame' therefore consisted of only the Odd
numbered lines.

Thereafter, the even numbered scanning lines
were traced on the screen.

Hence, if TV provided 50 frames per second,
25 of these were with only the odd numbered lines,
and another 25 frames with even numbered lines.
The odd & even frames were alternated or
'Interlaced.' Due to the eye's slow response
(persistence of vision) the odd and even frames
appear to merge, and present a picture that appears
almost as good, with less 'flicker' or variations in
the picture brightness, than if the picture was
scanned all at once.

The 'Interlaced’ TV picture remains, till today,
the most widespread display format, on television
sets, due to historical reasons.

Interlace pictures are denoted by an 'i* suffix
e.g. 1080i.

PROGRESSIVE SCANS

Electronics & display technology has
advanced very substantially during the past 50
years. Current technology enables a TV picture to
be scanned extremely fast from the first line, to the
2nd line and progressively for all other lines,
without causing flicker. This scanning is referred
to as 'Progressive Scan'.

Progressive scan provides a much superior
viewing experience particularly for rapidly moving
objects such as in a sports telecast. The reason is
that rapidly moving ball would have changed its
position on the screen slightly between the odd and
even lines scanned in an interlaced picture. This
causes a blurring of the edges of the ball or an
athlete on the screen.

The progressive scans are indicated by a 'p'
suffix, e.g. 1080p.
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LDTV SDTV EDTV HD Ready TRUE HDTV
PAL Interlaced 480i 576i 720i 1080i
Progressive 240p 288p 480p/576p 720p 1080p
NTSC | Interlaced 440i 480i 1080i
Progressive 480p 720p 1080p
Table 1 list the different resolutions for these formats for PAL & NTSC.

INTERLACED V/S PROGRESSIVE

Since the interlaced picture (i) carries only
alternate lines per picture frame, compared to all
linesin each progressive (p) TV frame, a progressive
scan picture has twice as many dots (resolution) as
an interlaced picture.

e W T

HfF doore fram (om) fof 9 e e W
e F S0 T &, fh S99 gorT § Jous S ()
36 o it A W, g Wfera W TR ¥ atore
IR & gFac S ey (Segu) 2 2
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DEFINITION STANDARDS

Over the years, various standards have
emerged, providing better picture resolution, by
increasing the number of pixels packed into a single
screen.

There are 2 dominant TV standards,
worldwide - the NTSC standard in the USA & Japan
and the European PAL standard, also used by us in
India (PAL B/G).
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in size, so that the entire
picture width fits into the
screen. Vertically, the picture
has excess space, which is
filled by black horizontal bars,
as indicated in Fig 2b.

The disadvantage is that
the picture is not viewed on the
entire screen.

CROPPING

The most common way is
to chop parts of the movie off
when it is displayed on TV and
only show what are considered

Fig 2b: A 16x9 Movie Reduced To

A 4x3 'Letterbox' Picture
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Scanning or 'Cropping'.

The disadvantage of Panning
& Scanning is that important parts
of the image can be chopped off in
the narrowing process.

WIDESCREEN

The only solution to enjoy the
full impact of a 16x9 movie is to
have a TV screen of the same
proportion. Hence, all new flat
panel (LCD & Plasma) TVs are
made with an aspect ratio of 16x9.

HDTV
High Definition TV (HDTV)
aims to bring the visual clarity of

movies at a theatre, to the Television set.
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During development, trials were conducted
to evaluate picture resolutions that TV audiences
could differentiate and appreciate

The results for that most viewers could barely
tell the improvement from a 720p picture to a 1080p
picture.

Further, all viewers found a picture with 2000
pixels per line in distinguishable from photographic
film. Hence the ultimate or true HDTV experience
required 2000 pixels per line. Given the 16x9 aspect
ratio, this implied that a true HDTV picture
required 2000x9/16 = 1025 scanning lines. Given
the TV standards in place, the closest resolution for
true HDTV is 1920x1080p.

Of course technology continues to march
ahead and the Japanese have initiated research into
delivering Enhanced HDTV. However, Enhanced
HDTV will not be commercially available for at least
another 5 years.

On the other hand, since a large number of
viewers cannot differentiate between 720p and
1080p images, many TV manufacturers advertise
their 720p TV panels as '"HDTV Ready'
and the 1080p TVs has 'True HDTV".

UPSAMPLING

Standard DVDs provide a picture
guality of 480i or a maximum of 480p.
As aresult connecting your DVD player
to True HDTYV panel will not provide a
High Definition picture.

However, in an effort to provide improve (but
not full) picture quality, HDTV panels have build
in electronics to upsample the 480p picture from a
DVD to the resolution of the panel which may be
as high as 1080p.

The upsampling process averages the pixels
before and after the missing pixel as well as
evaluates the picture content on the line before and
the line after the missing pixel.

Many DVD players now offer ‘Upsampling'.
However, many pundits prefer that the Upsampling
be done only once - by the TV set and not by the
DVD player which may once again require another
stage of upsampling to the resolutions of the panel.

ANALOG OUTPUTS
The worst quality Analog TV output is the
composite video output which combines all the

ready
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variations (colour, brightness, contrast) into a
single signal. All existing TV sets, DTH and
CATV STBs today offer only composite video
outputs.

An improvement on the composite video is
the S Video.

The highest resolution analog video signal is
a 'Component Video' signal. The video signal is
carried on 3 separate wires and of course the audio
is carried separately on 2 additional wires, 1 each
for the left and right panel sound. If 5.1 home
theatre sound is required than there would be that
many additional audio wires.

Component video is limited to 480p video
resolution. Not so much by its signal carrying
capacity but an anti piracy standard which is part
of High Definition TV delivery.

The HDTV standard requires that 720p and
higher video resolutions be delivered only using a
HDMI interface. The HDMI interface carries the TV
picture and full 5.1 or 7.1 surround sound digitally,
through a single connector.

Further the HDMI interface establishes a two-
way communication and will deliver the HDTV
video signal only if it receives an acknowledgement
that the signal is being delivered to a TV set (and
not to a video recorder).

DVI

The DVI interface is practically
identical to the HDMI interface but
delivers only video. The audio has to be
delivered separately. Hence a passive
HDMI to DVI converter can be used to
freely switch between DVI and HDMI video
delivery.
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HDTV Can Only Be Delivered As
A Digital Signal
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HDMI STANDARDS

The first HDMI standard (HDMI-1.0) was
released in Dec 2002. Since then,
HDTYV has not only improved picture
guality but also provides high
definition (HD) audio. All this
requires additional bandwidth and
the HDMI interface has been upgraded to HDMI
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1.2 and now HDMI

1.3a is the latest
flavour. HDMI 1.3
increases its single-

link bandwidth from
165MHz (4.95
gigabits per second)

to 340 MHz (10.2
GBps). This allows

support not only for 720p
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supports 'Deep Color' which provides 30 bit, 36 bit,
and 48 bit color depth, yielding 1 billion colors.

HDTV CONTENT

Consumers in the US & Europe now receive
HDTV content via a satellite and CATV. Since
the HDTV content carries almost 5 times as much
information as a DVD, special high performance
electronics is required to deliver HDTV. as a
result, HDTV is delivered as a premium service
where consumer have to buy separate (more
expensive) STBs to deliver HDTV to their flat
panel TV sets. Of course, the HDTV STB will also
function as a low resolution or SDTV Set Top Box.

Cable TV networks need to allocate the
equivalent of approx. 4 to 5 digital channel
bandwidth for HDTV compared to SDTV.
Further the satellite receivers and digital
encoders at the Headend need to be HDTV. These
products are currently very expensive, typically
several times the price of SDTV receivers or
encoders.

Since HDTYV carries 4 to 5 times the digital
information of a DVD, a movie in HDTV format
cannot fit onto 1 DVD. A DVD has a capacity of
approx 4.5 GB. In contrast,an HDTV movie requires
approx 25 GB of storage. As a result, a new format
was developed to store and deliver High Definition
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movies to consumers. The new formats used the
same disc size as a DVD but while the DVD uses a
red laser to read the information from a DVD disc,
the HD disc uses a blue laser which can read much
smaller pits from a DVD like disc.
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abandoned HD-DVD. Blue Ray is now the only
medium for delivery of HD TV movies to
consumers. Consumers require special Blue Ray
disc players which are currently extremely
expensive (more than Rs.50,000). A cheaper option
is to use Sony's game console - PlayStation-3. This
game console has a built in Blue Ray player and is
priced at around Rs. 20,000. This makes it an
excellent buy, both, as a game console as well as
HDTV player.

Another option is to use acomputer hard disc
to store HDTV content and play it out. The interface
will have to ensure that the HDMI interface enables
transfer of the signal, to a TV set, ensuring that the
signal is not bypassed and recorded for piracy.
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HD CHANNELS OVER INDIA

Over India, currently there are only 2 HDTV
channels : LUXE. TV and VOOM.

LUX.TV is available from
the AsiaSat-2 satellite, located
at 100 deg East. The channel is
transmitted in HDTV at 4000 MHz, SR 28,125;
FEC 3/4 and Horizontal polarisation. LUXE.TV
also provides a simultaneous (but separate)
SDTV feed from the same satellite.

VOOM TV is the only other HDTV channel
currently available over India. The VOOM HD
channel is delivered in 1080i (i.e HDTV Ready -
Not True HD TV)format high-
definition with Dolby Digital 5.1
audio delivering 6 channels of
surround. It offers content on
adventure travel, fashion, luxury
lifestyle, art, live concerts, action
sports and video gaming. VOOM
TV is a broadcast from the MeaSat-3 satellite, as
a Free-To-Air C band broadcast @ 3752 MHz,
Vertical polarisation, SR 13330 & FEC 2/3.
CONCLUSION

High Definition TV provides a dramatic
improvement to the TV viewing experience. It is
clearly a medium of the future and industry
observers predict that it would be the dominant
video format within the next 5 years.

Internationally several movie
channels, National Geographic and
Discover deliver HDTV content through
DTH and cable.

The Beijing Olympics have been
promised in HDTV. Doordarshan has
the rights for the Olympic telecast in
India and will offer these only as
regular (low definition) signals.
However it is possible that the Chinese
Government's CCTV channel may offer
and HDTYV feed. Even if this is offered free to air
special HDTV capable FTA satellite receivers will
be necessary.

The Commonwealth games to be held at New
Delhi in 2010 have been promised by Doordarshan
in HDTV. It would therefore reasonable to assume
that HDTV will see reasonably widespread
deployment in India by 2010. H
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