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HIGH DEFINITION
TELEVISION

HDTV, or "High Definition Television", is a
much higher quality television broadcast system
which delivers theatre-quality pictures and CD-
quality 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
quality 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
moving to bottom.

RESOLUTION
W h e n

commercial  TV was
launched more than 50
years  ago,  the
capabi l i t ies  of
moderately  priced
electronics  did not
permit very scanning
lines. As a result, fewer
l ines,  widely spaced
between each other
were used to fill up the
screen.

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

Numbers
of
Scanning
Lines

Dots / Pixels Per Line

Fig. 1 : Resolution With Horizontal Lines
& Number of Vertical Pixels
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ìíuççÇçÆJçpçvç

S®ç[çÇìçÇJççÇ ³çç nçF& [íçÆHçÀçÆvçMçvç ìíuççÇçÆJçpçvç, DçHçí#ççkç=Àlç G®®ç
kçwJçççÆuçìçÇ ìíuççÇçÆJçpçvç ÒçmççjCç çÆmçmìcç nÌ pççí çÆkçÀ çÆLç³çíìj kçwJçççÆuçìçÇ çÆHçkçw®çj
Jç mççÇ[çÇ mççGb[ kçÀçÇ çÆ[çÆuçJçjçÇ kçÀjlçç nÌ~ S®ç[çÇìçÇJççÇ çÆHçkçw®çj, Jçlç&cççvç kçíÀ
mçyçmçí Dç®sí Svççuçç@iç ìíuççÇçÆJçpçvç çÆHçkçw®çj kçíÀ cçákçÀçyçuçí 5 içávçç çÆJçmlç=lç ³çç
Dç®sç jípçu³çÓMçvç Òçoçvç kçÀjlçç nÌ~ FmçkçÀç HççÆjCççcç çÆHçkçw®çj Jç mççGb[ nÌ
pççí çÆkçÀ Içjçí cçW DçvçáYçJç kçíÀ çÆuçS ìå çÆLç³çíìj çÆ[çÆuçJçj kçÀjlçç nÌ~ çÆHçkçw®çj
kçwJçççÆuçìçÇ cçW çÆYçvvçlçç FlçvççÇ pçyçjomlç Jç vççìkçÀçÇ³ç nÌ çÆkçÀ oMç&kçÀ, S®ç[çÇìçÇJççÇ
DçvçáYçJç kçíÀ yçço JççHçmç çÆvç³ççÆcçlç ìçÇJççÇ ÒçmççjCç kçÀçí oíKçvçí kçÀçí DççÆvç®sákçÀ
nçílçí nQ~
yçáçÆvç³çço

ìíuççÇçÆJçpçvç ³çç çÆjkçÀç@[x[ JççÇçÆ[³ççí F&cçípç yçáçÆvç³ççoçÇ lççÌj Hçj mkçÌÀvç
uççFvmç mçí yçvçç nçílçç nÌ~ çÆHçÀucç kçíÀ çÆJçHççÆjlç, pçnçb çÆkçÀ HçÓjí F&cçípç kçÀçí SkçÀ yççj
m¬çÀçÇvç Hçj Òççípçíkçwì çÆkçÀ³çç pççlçç nÌ, JççÇçÆ[³ççí F&cçípç, kçwuççípçuççÇ mHçím[ nç@çÆjpççbìuç
uççFvmç kçÀç yçvçç nçílçç nÌ, pççí çÆkçÀ m¬çÀçÇvç kçíÀ THçj mçí Mçáª nçíkçÀj vççÇ®çí kçÀçÇ Dççíj

yçç³çW mçí oççÆnvçí Dççíj oçÌæ[lçç jnlçç nÌ~
jípçu³çÓMçvç

50 Jç<ç& mçí Hçnuçí pçyç
JçççÆCççÆp³çkçÀ ìçÇJççÇ uçç@v®ç çÆkçÀ³çç iç³çç
Lçç, lçyç DççÌmçlç cçÓu³ç Jççuçí
Fuçíkçwì^ç@çÆvçkçwmç Dçl³ççÆOçkçÀ mkçÌÀçÆvçbiç kçÀçÇ
DçvçácççÆlç vçnçR oílçç Lçç~ HççÆjCççcçmJç©Hç
m¬çÀçÇvç kçÀçí Yçjvçí kçíÀ çÆuçS kçáÀs uççFvççW
kçÀç Fmlçícççuç SkçÀ oÓmçjí kçíÀ yççÇ®ç
çÆJçmlç=lç oÓjçÇ kçíÀ mççLç çÆkçÀ³çç pççlçç
Lçç~
FmçkçÀç HççÆjCççcç ªKçç ³çç çÆvçvvç

jípçu³çÓMçvç kçíÀ mççLç çÆHçkçw®çj nçílçç Lçç~
çÆHçkçw®çj jípçu³çÓMçvç kçÀç mçbkçíÀlç HçÓjí m¬çÀçÇvç Hçj nç@çÆjpççbìuç uççFvmç

kçÀçÇ mçbK³çç DççÌj nç@çÆjpççbìuç uççFbmç kçíÀ çÆnmmçí kçíÀ ªHç cçW [ç@ì uççFvç kçÀçÇ
mçbK³çç Üçjç ®çuçlçç nÌ, pççí çÆkçÀ nç@çÆjpççbìuç uççFvç kçÀç çÆnmmçç nçílçç nÌ~
Òçl³çíkçÀ nç@çÆjpççbìuç uççFvç cçW [ç@ì ³çç çÆHçkçwmçumç kçÀçÇ mçbK³çç kçÀçí Hçnuçí
1920x1080 kçíÀ ªHç cçW mçbkçíÀlç çÆkçÀ³çç pççlçç nÌ~ ³çn mçbkçíÀlç kçÀjlçç nÌ çÆkçÀ
m¬çÀçÇvç cçW 1080 nç@çÆjpççbìuç uççFvç kçíÀ mççLç Òçl³çíkçÀ nç@çÆjpççbìuç uççFvç cçW
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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.

1920 pixels MçççÆcçuç nçílçí nQ~ FmççÆuçS m¬çÀçÇvç cçW kçáÀuç çÆcçuççkçÀj
2,073,600 pixels ³çç uçiçYçiç 2 çÆcççÆuç³çvç pixels nçílçí nQ~
uçnjçlçç m¬çÀçÇvç

HçÓjí m¬çÀçÇvç Hçj JççÇçÆ[³ççí kçíÀ OççÇcçí mkçÌÀçÆvçbiç kçÀçÇ SkçÀ Dçv³ç DçmçáçÆJçOçç
³çn nÌ çÆkçÀ pçyç lçkçÀ mkçÌÀçÆvçbiç m¬çÀçÇvç kçíÀ vççÇ®çí lçkçÀ Hçnáb®çlççÇ nÌ lçyç lçkçÀ m¬çÀçÇvç
kçíÀ THçj kçÀç çÆHçkçw®çj #ççÇCç nçívçç Mçáª nçí pççlçç nÌ~
Fbìjuçím[ mkçÌÀçÆvçbiç

Fmç mçcçm³çç mçí çÆvçpççlç Hççvçí kçíÀ çÆuçS ìíuççÇçÆJçpçvç mçyçmçí Hçnuçí
Dç³çáicç mçbK³çç Jççuçí uççFvççW (e.g. line nos. 1,3, 5 etc) kçÀçí mkçÌÀv[
kçÀjlçç nÌ~ FmçkçíÀ yçço mçcç³çáicç vçbyçj mkçÌÀçÆvçbiç uççFvç kçÀçí m¬çÀçÇvç Hçj çÆ®ççÆvnlç
kçÀjlçí nQ~

FmççÆuçS ³ççÆo ìíuççÇçÆJçpçvç 50 ÖçíÀcç ÒççÆlç mçíkçíbÀ[ Òçoçvç kçÀjlçç nÌ
lççí FvçcçW mçí 25 çÆmçHç&À Dç³çáicç mçbK³çç Jççuçí uççFvç nçílçí nQ DççÌj Dçv³ç 25
vçbyçj mçcç³çáicç uççFvç Jççuçí nçílçí nQ~ Dç³çáicç Jç mçcç³çáicç ÖçíÀcç SkçÀçvlçj ³çç
SkçÀ oÓmçjí mçí çÆuçHçìç nçílçç nÌ~ DççbKççW kçÀçÇ OççÇcççÇ ÒççÆlççÆ¬çÀ³çç kçíÀ ®çuçlçí (¢çÆ<ì
kçíÀ ¢æ{) Dç³çáicç Jç mç³çáicç ÖçíÀcç SkçÀ oÓmçjí cçW çÆJçuç³ç náS ÒççÆlçlç nçílçí nQ
DççÌj Símçç çÆHçkçw®çj Òçmlçálç kçÀjlçç nÌ pççí çÆkçÀ uçiçYçiç Dç®sç nçílçç nÌ,
çÆpçmçcçW uçnjW ³çç çÆHçkçw®çj yç´çFìvçímç cçW çÆYçvvçlçç kçÀcç nçílççÇ nÌ, yççJçpçÓo
FmçkçíÀ çÆkçÀ çÆHçkçw®çj kçÀçí SkçÀ yççj cçW nçÇ mkçÌÀv[ çÆkçÀ³çç pççS~

Dççpç YççÇ Fbìjuçím[ ìçÇJççÇ çÆHçkçw®çj, SçÆlçnççÆmçkçÀ kçÀçjCççW kçíÀ ®çuçlçí
ìíuççÇçÆJçpçvç mçíì Hçj mçyçmçí çÆJçmlç=lç çÆ[mHuçí HçÀç@jcçíì nÌ~

Fbìjuçímç çÆHçkçw®çj kçÀçí 'i' kçíÀ Òçl³ç³ç Üçjç pçççÆnj çÆkçÀ³çç pççlçç nÌ,
pçÌmçí 1080i ~
ÒççíûçíçÆmçJç mkçÌÀvmç

çÆHçsuçí 50 Jç<ççx kçíÀ oçÌjçvç Fuçíkçwì^ççÆvçkçwmç Jç çÆ[mHuçí lçkçÀvççÇkçÀçÇ cçW
pçyçjomlç HççÆj<kçÀjCç oíKçvçí kçÀçí çÆcçuçç nÌ~ Jçlç&cççvç lçkçÀvççÇkçÀçÇ, ìíuççÇçÆJçpçvç
çÆHçkçw®çj kçÀçí Hçnuçí uççFvç mçí oÓmçjí uççFvç DççÌj Dçv³ç mçYççÇ uççFvç kçíÀ çÆuçS
Dççiçí yçæ{lçí náS Dçl³çblç lçípççÇ mçí mkçÌÀv[ kçÀjvçí kçÀçí mç#çcç yçvççlçç nÌ, Jççí YççÇ
çÆyçvçç çÆkçÀmççÇ lçjn kçÀçÇ uçnjçnì kçíÀ mççLç~ Fmç mkçÌÀçÆvçbiç kçÀçí ÒççíûçíçÆMçJç mkçÌÀvç
kçíÀ ªHç cçW G¢lç çÆkçÀ³çç pççlçç nÌ~ ÒççíûçíçÆMçJç mkçÌÀvç DççHçkçÀçí lççÇJç´ iççÆlç mçí
yçouçvçí JççuççÇ çÆJç<ç³çJçmlçá kçíÀ çÆuçS çÆJçMçí<ç ªHç mçí Glkç=À<ì J³çÓF¥iç DçvçáYçJç
Òçoçvç kçÀjlçç nÌ, pçÌmçí Kçíuç ÒçmççjCç~  FmçkçÀç kçÀçjCç ³çn nÌ çÆkçÀ lççÇJç´ iççÆlç
mçí Dççiçí yçæ{lççÇ yçç@uç, Fbìjuçím[ çÆHçkçw®çj cçW Dç³çáicç Jç mç³çáicç uççFvç
mkçÌÀv[ kçíÀ yççÇ®ç m¬çÀçÇvç Hçj Lççíæ[çÇ mççÇ DçHçvççÇ çÆmLççÆlç kçÀçí yçouç oílçç nÌ~ ³çn
m¬çÀçÇvç Hçj yçç@uç ³çç SçÆLççÆuçì kçíÀ çÆkçÀvççjí kçÀçí OçbáOçuçç yçvççlçç nÌ~

ÒççíûçíçÆMçJç mkçÌÀvmç kçÀçí 'p' kçíÀ Òçl³ç³ç Üçjç pçççÆnj çÆkçÀ³çç pççlçç nÌ,
pçÌmçí 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
lines in each progressive (p) TV frame, a progressive
scan picture has twice as many dots (resolution) as
an interlaced picture.

Progressive Scan (p) Provides
Twice The Information Of An

Interlaced (i) Picture.

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).

Picture resolutions
are listed as Regular or
Low Definition (analog)
LD TV, Standard
Definition (SD) TV,
Enhanced Definition (ED)
TV, High Definition
Ready TV and True
HDTV.

Table 1 list the
different resolutions for
these formats for PAL &
NTSC.

ASPECT RATIO
The aspect ratio

refers to the shape of the Fig 2a: Aspect Ratio

16x9 Aspect Ratio

4x3 Aspect Ratio

3 9

16

4

Fbìjuçím[ yçvççcç ÒççíûçíçÆMçJç

®çÓbçÆkçÀ Fbìjuçím[ çÆHçkçw®çj (DççF&) çÆmçHç&À JçÌkçÀçÆuHçkçÀ uççFvmç Hçj
çÆHçkçw®çj ÖçíÀcç kçÌÀjçÇ kçÀjlçç nÌ, pçyççÆkçÀ FmçkçÀçÇ lçáuçvçç cçW Òçl³çíkçÀ ÒççíûçíçÆMçJç (HççÇ)
ìçÇJççÇ ÖçíÀcç mçYççÇ uççFvççW Hçj, FmççÆuçS ÒççíûçíçÆMçJç mkçÌÀvç çÆHçkçw®çj cçW Fbìjuçím[
çÆHçkçw®çj kçíÀ cçákçÀçyçuçí oçíiçávçç [ç@ìdmç (jípçu³çáMçvç) nçílçí nQ~

ÒççíûçíçÆMçJç mkçÌÀvç (HççÇ), Fbìjuçím[ (DççF&) kçíÀ

cçákçÀçyçuçí oçíiçávçç jípçu³çáMçvç Òçoçvç kçÀjlçç nÌ

[íçÆHçÀçÆvçMçvç mìQ[[&

çÆHçsuçí kçÀF& Jç<ççX kçíÀ oçÌjçvç kçÀF& lçjn kçíÀ cççvçkçÀ oíKçvçí kçÀçí çÆcçuçí,
pççí çÆmçbiçuç m¬çÀçÇvç cçW HçÌkçw[ çÆHçkçwmuç kçÀçÇ mçbK³çç kçÀçí yçæ{çkçÀj Dç®sçÇ çÆHçkçw®çj
jípçu³çáMçvç Òçoçvç kçÀj jní nQ~

çÆJçMJçYçj cçW oçí lçjn kçíÀ ìçÇJççÇ cççvçkçÀçW kçÀç ÒçYçálJç nÌ, SvçìçÇSmçmççÇ
cççvçkçÀ, ³çÓSmçS Jç pççHççvç cçW Òç®ççÆuçlç nÌ pçyççÆkçÀ ³çÓjçíHç cçW Hççuç cççvçkçÀ,

çÆpçmçkçÀç Fmlçícççuç Yççjlç (Hççuç yççÇ/
pççÇ) cçW YççÇ çÆkçÀ³çç pçç jnç nÌ~

çÆHçkçw®çj jípçu³çáMçvç kçÀçí çÆvç³ççÆcçlç
³çç uççí [íçÆHçÀçÆvçMçvç (Svççuçç@iç) Suç[çÇ
ìçÇJççÇ, mìQ[[& [íçÆHçÀçÆvçMçvç (Smç[çÇ) ìçÇJççÇ,
FvçnÌvmç[ [íçÆHçÀçÆvçMçvç (F&[çÇ) ìçÇJççÇ, nçF&
[íçÆHçÀçÆvçMçvç jí[çÇ ìçÇJççÇ Jç ìå S®ç[çÇìçÇJççÇ
kçíÀ ªHç cçW mçÓ®ççÇyç× çÆkçÀ³çç iç³çç nÌ~

ìíyçuç 1 cçW Hççuç Jç SvçìçÇSmçmççÇ
kçíÀ çÆuçS Fvç HçÀç@jcçíì kçíÀ çÆuçS çÆYçvvç
jípçu³çáMçvç kçÀçÇ mçÓ®ççÇ oçÇ iç³ççÇ nÌ~
Dççkç=ÀçÆlç DçvçáHççlç

Dççkç=ÀçÆlç DçvçáHççlç kçÀç mçbyçbOç
ìçÇJççÇ m¬çÀçÇvç kçíÀ DççkçÀçj mçí nÌ~ DççÆOçkçÀlçj
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TV screen. Most of the
conventional CRT
based TV sets had a 4x3
aspect ratio (Figure 2a).
These screens appear
almost square.

However, most
movies are shot with a
16x9 aspect ratio. To fit
the 16x9 movie into the
4x3 screen, there are 2
options:

LETTERBOX
The picture is reduced

in s ize ,  so  that  the  ent ire
picture width f i ts  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
to be the more important parts
of the picture. This process is called Panning &
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.

Fig 2b: A 16x9 Movie Reduced To
A 4x3 'Letterbox' Picture

Fig 2c: A 16x9 Movie
Cropped To 4x3

TV SCREEN SIZES

Diagonal Length 16:9 LCD/ 4:3 CRT
PLASMA TVs TVs

20 inch 170.5 192

26 inch 288.3 sq.inches 324.5 Sq.inches

29 inch 359.25 403.7

32 inch 438 491.5

37 inch 582.8 657

42 inch 754 846

56 inch 1342 1505.2

HççjbHççÆjkçÀ mççÇDççjìçÇ DççOçççÆjlç ìçÇJççÇ
mçíì cçW 4x3 kçÀç Dççkç=ÀçÆlç DçvçáHççlç
nçílçç nÌ~ (çÆ®ç$ç 2S) ³çí m¬çÀçÇvç
uçiçYçiç Jçiçç&kçÀçj ÒççÆlçlç nçílçç nÌ~

nçuççbçÆkçÀ DççÆOçkçÀçbMç çÆHçÀucççW
kçÀçÇ MçÓçÆìbiç 16x9 kçíÀ Dççkç=ÀçÆlç
DçvçáHççlç kçíÀ mççLç nçílçç nÌ~ 16x9

cçÓJççÇ kçÀçí 4x3 m¬çÀçÇvç cçW HçÀçÇì kçÀjvçí
kçíÀ çÆuçS oçí çÆJçkçÀuHç nÌ~

uçíìjyçç@kçwmç

çÆHçkçw®çj kçíÀ DççkçÀçj kçÀçí Flçvçç Içìç³çç pççlçç
nÌ, çÆpçmçmçí çÆkçÀ HçÓjçÇ çÆHçkçw®çj kçÀçÇ ®ççÌæ[çF& m¬çÀçÇvç kçíÀ
YççÇlçj HçÀçÇì nçí pççS~ uçbyçJçlç ªHç cçW çÆHçkçw®çj cçW
kçáÀs DççÆOçkçÀ mLççvç nçílçç nÌ, çÆpçmçí yuçÌkçÀ nç@çÆjpççbìuç
yççmç& Üçjç Yçjç pççlçç nÌ, pçÌmçççÆkçÀ çÆ®ç$ç-2yççÇ cçW
mçbkçíÀlç çÆkçÀ³çç iç³çç nÌ~

FmçkçÀç DçJçiçáCç nÌ çÆkçÀ çÆHçkçw®çj HçÓjí m¬çÀçÇvç
Hçj oíKçç vçnçR pççlçç~
¬çÀççÆHçbiç

pçyç ìíuççÇçÆJçpçvç Hçj kçÀçíF& cçÓJççÇ ÒçmçççÆjlç nçí
jnçÇ nÌ lççí FmçkçíÀ kçáÀs çÆnmmçí kçÀçí kçÀçìvçí kçÀç
mçyçmçí Dççmççvç lçjçÇkçÀç, çÆpçmçmçí çÆkçÀ GvnçR çÆnmmççW
kçÀç ÒçmççjCç çÆkçÀ³çç pççlçç nÌ çÆpçmçí çÆHçkçw®çj cçW

mçyçmçí cçnlJçHçÓCç& mçcçPçç pççlçç nÌ~ Fmç ÒççÆ¬çÀ³çç kçÀçí HçÌçÆvçbiç Jç mkçÌÀçÆvçbiç ³çç ¬çÀççÆHçbiç
kçÀnç pççlçç nÌ~

HçÌçÆvçbiç Jç mkçÌÀçÆvçbiç kçÀç DçJçiçáCç ³çn nÌ
çÆkçÀ mçbkçáÀçÆ®çlç ÒççÆ¬çÀ³çç kçíÀ oçÌjçvç çÆHçkçw®çj kçÀç kçáÀs
cçnlJçHçÓCç& çÆnmmçç kçÀì pççlçç nÌ~
JççF[m¬çÀçÇvç

16x9 cçÓJççÇ kçíÀ HçÓCç&lç³çç ÒçYççJç kçÀç Dççvçbo
uçívçí kçÀç SkçÀcçç$ç GHçç³ç nÌ mçcççvç DçvçáHççlç kçÀí ìíuççÇçÆJçpçvç
m¬çÀçÇvç kçÀç Fmlçícççuç kçÀjvçç~ FmççÆuçS mçYççÇ vç³çí HçwuçÌì
HçÌvçuç Jççuçí ìçÇJççÇ (SuçmççÇ[çÇ Jç Huççpcçç) kçÀçí 16x9

kçíÀ DçvçáHçççÆlçkçÀ ªHç kçíÀ mççLç yçvçç³çç pççlçç nÌ~
S®ç[çÇìçÇJççÇ

nçF& [íçÆHçÀçÆvçMçvç ìçÇJççÇ (S®ç[çÇìçÇJççÇ) kçÀç
uç#³ç çÆLç³çíìj Hçj cçÓJççÇ kçÀçÇ çÆJçpçáDçuç mHç<ìlçç kçÀçí ìíuççÇçÆJçpçvç mçíì Hçj uççvçç~
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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

quality of 480i or a maximum of 480p.
As a result connecting your DVD player
to True HDTV 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

çÆJçkçÀçmç kçíÀ oçÌjçvç çÆHçkçw®çj jípçu³çáMçvç kçíÀ cçÓu³ççbkçÀvç kçíÀ çÆuçS
HçjçÇ#çCç kçÀç Dçç³ççípçvç çÆkçÀ³çç iç³çç nÌ çÆpçmçmçí çÆkçÀ ìíuççÇçÆJçpçvç oMç&kçÀ HçÀkçÀ&
kçÀjW Jç mçjçnW~ DççÆOçkçÀçbMç oMç&kçÀçW kçíÀ çÆuçS 720p mçí 1080p çÆHçkçw®çj
lçkçÀ kçíÀ mçáOççj mçbyçbOççÇ HççÆjCççcç kçíÀ çÆJç<ç³ç cçW yçlççvçç Mçç³ço nçÇ mçbYçJç náDçç~

FmçkçíÀ DçuççJçç mçYççÇ oMç&kçÀçW vçí 2000 çÆHçkçwmuç ÒççÆlç uççFvç kçíÀ
mççLç çÆHçkçw®çj kçÀçí HçÀçíìçíûçççÆHçÀkçwmç çÆHçÀucç mçí Dçuçiç Hçç³çç~ FmççÆuçS DçbçÆlçcç
³çç ìå S®ç[çÇìçÇJççÇ DçvçáYçJç kçíÀ çÆuçS 2000 çÆHçkçwmuç ÒççÆlç uççFvç kçÀçÇ
pç©jlç nÌ~ 16x9 DççHçíçÆ#çlç DçvçáHççlç kçÀçí oíKçlçí náS ìå S®ç[çÇìçÇJççÇ çÆHçkçw®çj
kçíÀ çÆuçS 2000x9/16 = 1025 mkçÌÀçÆvçbiç uççFvmç kçÀçÇ pç©jlç nÌ~
FmççÆuçS ìíuççÇçÆJçpçvç cççvçkçÀçW kçíÀ ìå S®ç[çÇìçÇJççÇ kçíÀ çÆuçS çÆvçkçÀìlçcç jípçu³çáMçvç
1920x1080p nÌ~

çÆvççÆM®çlç ªHç mçí lçkçÀvççÇkçÀçÇ kçÀç çÆJçkçÀçmç uçiççlççj pççjçÇ nÌ DççÌj
pççHççvç cçW FvçnÌvmç S®ç[çÇìçÇJççÇ çÆ[çÆuçJçjçÇ kçíÀ çÆuçS MççíOç kçÀçÇ Mçá©Dççlç YççÇ
nçí ®çákçÀçÇ nÌ~ nçuççbçÆkçÀ kçÀcç mçí kçÀcç Dçiçuçí Hççb®ç Jç<ç& kçíÀ çÆuçS FvçnÌvmç
S®ç[çÇìçÇJççÇ JçççÆCççÆp³çkçÀ ªHç mçí GHçuçyOç vçnçR nçíiççÇ~ pçyççÆkçÀ oÓmçjçÇ Dççíj
kçw³ççWçÆkçÀ Dçl³ççÆOçkçÀ cçç$çç cçW oMç&kçÀ 720p Jç 1080p FcçÌpç kçíÀ yççÇ®ç
çÆYçvvçlçç vçnçR kçÀj mçkçíÀ, FmççÆuçS kçÀF& ìíuççÇçÆJçpçvç GlHççokçÀçW vçí DçHçvçí

çÆJç%ççHçvç cçW 720p ìçÇJççÇ HçÌvçuç kçÀçí S®ç[çÇìçÇJççÇ jí[çÇ
DççÌj 1080p ìçÇJççÇ kçÀçí ìå S®ç[çÇìçÇJççÇ yçlçç jní nQ~
DçHçmçQHuççRiç

mìQ[[& [çÇJççÇ[çÇ 480i ³çç 480p kçÀçÇ DççÆOçkçÀlçcç
çÆHçkçw®çj kçwJçççÆuçìçÇ Òçoçvç kçÀjlçç nÌ~ HççÆjCççcçmJçªHç DççHçkçíÀ
[çÇJççÇ[çÇ Huçí³çj mçí ìå S®ç[çÇìçÇJççÇ HçÌvçuç kçÀçí pççíæ[kçÀj YççÇ
nçF& [íçÆHçÀçÆvçMçvç çÆHçkçw®çj ÒççHlç vçnçR nçílçç~

nçuççbçÆkçÀ çÆHçkçw®çj kçwJçççÆuçìçÇ cçW mçáOççj (uçíçÆkçÀvç HçÓjç vçnçR) kçíÀ Òç³ççmç
cçW S®ç[çÇìçÇJççÇ HçÌvçuç cçW çÆyçuì Fvç Fuçíkçwì^ç@çÆvçkçwmç nçílçç nÌ pççí çÆkçÀ [çÇJççÇ[çÇ
mçí HçÌvçuç kçíÀ jípçu³çáMçvç kçÀçí 480p çÆHçkçw®çj Hçj DçHçmçQHçuç kçÀjlçç nÌ, pççí
çÆkçÀ DççÆOçkçÀlçcç 1080p lçkçÀ nçí mçkçÀlçç nÌ~

DçHçmçQHççÆuçbiç ÒççÆ¬çÀ³çç sÓìí çÆHçkçwmçuç mçí Hçnuçí Jç yçço kçíÀ çÆHçkçwmçuç
kçÀí mççcççv³ç cççvç kçÀç yçvçç³çí jKçvçí kçíÀ mççLç-mççLç uççFvç kçíÀ Hçnuçí Jç uççFvç
kçíÀ yçço sÓìí çÆHçkçwmçuç Hçj çÆHçkçw®çj çÆJç<ç³çJçmlçá kçÀç cçÓu³ççbkçÀvç YççÇ kçÀjlçç nÌ~

kçÀF& [çÇJççÇ[çÇ Huçí³çj Dçyç DçHçmçQHççÆuçbiç Dçç@HçÀj kçÀj jní nQ~ nçuçbççÆkçÀ
kçÀF& çÆJçMçí<ç%ç ìíuççÇçÆJçpçvç mçíì Üçjç SkçÀ yççj DçHçmçÌcçHççÆuçbiç kçÀçí Hçmçbo
kçÀjlçí nÌ, vç çÆkçÀ [çÇJççÇ[çÇ Huçí³çj kçíÀ Üçjç çÆpçmçí Mçç³ço SkçÀ yççj çÆHçÀj mçí
DçHçmçQHççÆuçbiç kçíÀ SkçÀ Dçv³ç ®çjCç kçÀçÇ pç©jlç nçíiççÇ~
Svççuçç@iç DççGìHçáì

mçyçmçí Kçjçyç Svççuçç@iç ìçÇJççÇ DççGìHçáì, kçÀcHççíçÆpçì JççÇçÆ[³ççí DççGìHçáì
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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.

HDTV Can Only Be Delivered As
A Digital Signal

HDMI STANDARDS
The first HDMI standard (HDMI-1.0) was

released in Dec 2002. Since then,
HDTV has not only improved picture
qual i ty  but  a lso  provides  high
def ini t ion (HD) audio.  Al l  this
requires additional bandwidth and
the HDMI interface has been upgraded to HDMI

nçílçç nÌ, çÆpçmçcçW SkçÀ çÆmçiçvçuç kçíÀ YççÇlçj mçYççÇ çÆJççÆYçvvçlççDççW (kçÀuçj,
yç´çFìvçímç, kçÀç@vì^çmì) kçÀç mçb³ççíiç jnlçç nÌ~ mçYççÇ Jçlç&cççvç ìçÇJççÇ mçíì,
[çÇìçÇS®ç Jç mççÇSìçÇJççÇ SmçìçÇyççÇ Dççpç çÆmçHç&À kçÀcHççíçÆpçì JççÇçÆ[³ççí DççGìHçáì
Dçç@HçÀj kçÀj jní nQ~ kçÀcHççíçÆpçì JççÇçÆ[³ççí mçbyçbOççÇ SkçÀ mçáOççj nÌ Smç JççÇçÆ[³ççí~

G®®çmLç jípçu³çáMçvç Svççuçç@iç JççÇçÆ[³ççí çÆmçiçvçuç SkçÀ kçÀcHççívçWì
JççÇçÆ[³ççí çÆmçiçvçuç nçílçç nÌ~ JççÇçÆ[³ççí çÆmçiçvçuç kçÀçí lççÇvç Hç=LçkçÀ Jçç@³çj Hçj
kçÌÀjí[ çÆkçÀ³çç pççlçç nÌ DççÌj çÆvççÆM®çlç ªHç mçí Dçç@çÆ[³ççí kçÀçí oçí DççÆlççÆjkçwlç
Jçç@³çj Hçj Hç=LçkçÀ ªHç mçí kçÌÀjí[ çÆkçÀ³çç pççlçç nÌ, çÆpçvçcçW mçí Òçl³çíkçÀ yççb³çí Jç
oççÆnvçí HçÌvçuç mççGb[ kçíÀ çÆuçS nçílçç nÌ~ ³ççÆo 5.1 nçícç çÆLç³çíìj mççbG[ kçÀçÇ
pç©jlç nÌ lççí ³çnçb Hçj GlçvççÇ DççÆOçkçÀ nçÇ DççÆlççÆjkçwlç Dçç@çÆ[³ççí Jçç@³çj nçWiçí~

kçÀcHççívçWì JççÇçÆ[³ççí 480p JççÇçÆ[³ççí jípçu³çáMçvç lçkçÀ mççÇçÆcçlç nçílçç
nÌ~ GmçkçÀçí çÆmçiçvçuç kçÌÀçÆjbiç #çcçlçç Üçjç Flçvçç DççÆOçkçÀ vçnçR pççvçç pççlçç,
yççÆukçÀ SbìçÇ HççFjímççÇ cççvçkçÀ Üçjç, pççí çÆkçÀ nçF& [íçÆHçÀçÆvçMçvç ìçÇJççÇ çÆ[çÆuçJçjçÇ
kçÀç çÆnmmçç nÌ~ S®ç[çÇìçÇJççÇ cççvçkçÀ kçÀçí çÆmçHç&À S®ç[çÇScçDççF& FbìjHçíÀmç kçÀçÇ
mçnç³çlçç mçí 720p Jç G®®çlçj JççÇçÆ[³ççí jípçu³çáMçvç kçÀçÇ çÆ[çÆuçJçjçÇ kçÀjlçí
nQ~ S®ç[çÇScçDççF& FbìjHçíÀmç, SkçÀ kçÀvçíkçwìj kçÀçÇ mçnç³çlçç mçí ìçÇJççÇ çÆHçkçw®çj
Jç HçÓCç& 5.1 ³çç 7.1 mçjçGb[ mççGb[ çÆ[çÆpçìuççÇ kçÌÀjçÇ kçÀjlçç nÌ~

FmçkçíÀ DçuççJçç S®ç[çÇScçDççF& FbìjHçíÀmç, ìÓ Jçí kçÀc³çáçÆvçkçíÀMçvmç
mLçççÆHçlç kçÀjlçç nÌ DççÌj ³ççÆo ìçÇJççÇ mçíì kçÀçí (DççÌj vç çÆkçÀ JççÇçÆ[³ççí çÆjkçÀç@[&j
kçÀçí) çÆ[çÆuçJçjçÇ kçÀçÇ mJççÇkç=ÀçÆlç ÒççHlç nçílççÇ nÌ lççí Jçn S®ç[çÇìçÇJççÇ JççÇçÆ[³ççí

çÆmçiçvçuç kçÀçÇ çÆ[çÆuçJçjçÇ kçÀjlçç nÌ~
[çÇJççÇDççF&

[çÇJççÇDççF& FbìjHçíÀmç, J³çJçnççÆjkçÀ ªHç mçí çÆyçukçáÀuç
S®ç[çÇScçDççF& kçÀçÇ YççbçÆlç nÌ, uçíçÆkçÀvç çÆmçHç&À JççÇçÆ[³ççí kçÀçÇ nçÇ
çÆ[çÆuçJçjçÇ kçÀjlçç nÌ~ Dçç@çÆ[³ççí kçÀçí Hç=LçkçÀ ªHç mçí çÆ[çÆuçJçj
çÆkçÀ³çç pççlçç nÌ~ FmççÆuçS [çÇJççÇDççF& Jç S®ç[çÇScçDççF&

JççÇçÆ[³ççí çÆ[çÆuçJçjçÇ kçÀçí yçouçvçí kçíÀ çÆuçS HçÌçÆmçJç S®ç[çÇScçDççF& mçí [çÇJççÇDççF&
kçÀvJç&ìj kçÀç Fmlçícççuç çÆkçÀ³çç pççlçç nÌ~

S®ç[çÇìçÇJççÇ kçÀçí çÆmçHç&À çÆ[çÆpçìuç çÆmçiçvçuç kçíÀ
ªHç cçW çÆ[çÆuçJçj çÆkçÀ³çç pçç mçkçÀlçç nÌ

S®ç[çÇScçDççF& cççvçkçÀ
Hçnuçí S®ç[çÇScçDççF& cççvçkçÀ (HDMI-1.0) kçÀçí

çÆomçbyçj 2002 cçW pççjçÇ çÆkçÀ³çç iç³çç~ FmçkçíÀ yçço mçí
S®ç[çÇìçÇJççÇ vçí vç çÆmçHç&À çÆHçkçw®çj kçwJçççÆuçìçÇ cçW mçáOççj çÆkçÀ³çç
yççÆukçÀ nçF& [íçÆHçÀçÆvçMçvç (S®ç[çÇ) Dçç@çÆ[³ççí YççÇ Òçoçvç çÆkçÀ³çç~

Fvç mçYççÇ kçíÀ çÆuçS DççÆlççÆjkçwlç yçQ[çÆJç[dLç kçÀçÇ pç©jlç nçílççÇ nÌ DççÌj S®ç[çÇScçDççF&
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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
al l  current  HDMI
formats ,  but  a lso
support  for  any
future demands of
High Defini t ion
display units ,  l ike
Deep Color
advancements and
higher  screen
resolution.

HDMI 1.3a
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  satel l i te  receivers  and digi ta l
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 HDTV 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

Bandwidth For Different HDMI Versions

HDMI 1.3

HDMI 1.0 - 1.2

720p

(Standard HDTV)

1080p/UXGA

(225% more)

1440p/

WQXGA

(400% more)

FbìjHçíÀmç kçÀçí S®ç[çÇScçDççF& 1.2
cçW HççÆj<kç=Àlç çÆkçÀ³çç iç³çç DççÌj Dçyç
vçJççÇvçlçcç S®ç[çÇScçDççF& 1.3 nÌ~
S®ç[çÇScçDççF& 1.3 FmçkçíÀ çÆmçbiçuç
çÆuçbkçÀ yçQ[çÆJç[dLç kçÀçí 165 MHz

(4.95 gigabits per

second) mçí yçæ{çkçÀj 340
MHz (10.2 GBps) kçÀjlçç
nÌ~ ³çn vç çÆmçHç&À mçYççÇ Jçlç&cççvç
S®ç[çÇScçDççF& HçÀç@jcçíì kçÀçí mçHççíì&
kçÀjlçç nÌ yççÆukçÀ ³çn YççÆJç<³ç cçW
[çÇHç kçÀuçj S[JççbmçcçWì Jç nçF&Dçj
m¬çÀçÇvç jípçu³çáMçvç pçÌmçí nçF&
[íçÆHçÀçÆvçMçvç çÆ[mHuçí FkçÀçF& mçbyçbOççÇ
YççÆJç<³ç kçÀçÇ çÆkçÀmççÇ YççÇ cççbiç kçÀçí
HçÓjç kçÀjíiçç~ S®ç[çÇScçDççF& 1.3,
[çÇHç kçÀuçj kçÀç mçcçLç&vç kçÀjlçç

nÌ pççí çÆkçÀ  30 bit, 36 bit Jç 48 bit kçÀuçj [íHçwLç Òçoçvç kçÀjlçç nÌ, pççí
çÆkçÀ 1 çÆyççÆuç³çvç kçÀuçj GlHçvvç kçÀjlçí nQ~
S®ç[çÇìçÇJççÇ çÆJç<ç³çJçmlçá

³çÓSmç Jç ³çÓjçíHç cçW GHçYççíkçwlççDççW kçÀçí Dçyç mçÌìíuççFì Jç mççÇSìçÇJççÇ kçÀçÇ
mçnç³çlçç mçí S®ç[çÇìçÇJççÇ çÆJç<ç³çJçmlçá ÒççHlç nçí jnçÇ nÌ~ ®çÓbçÆkçÀ S®ç[çÇìçÇJççÇ,
[çÇJççÇ[çÇ cçW mçbçÆ®çlç mçÓ®çvççDççW kçíÀ cçákçÀçyçuçí uçiçYçiç 5 içávçç çÆJç<ç³çJçmlçá kçÌÀjçÇ
kçÀjlçç nÌ, FmççÆuçS S®ç[çÇìçÇJççÇ çÆ[çÆuçJçjçÇ kçÀçí çÆJçMçí<ç G®®ç ÒçoMç&vç kçÀjvçí Jççuçí
Fuçíkçwì̂ç@çÆvçkçwmç kçÀçÇ pç©jlç nçílççÇ nÌ~ HççÆjCççcçmJç©Hç S®ç[çÇìçÇJççÇ kçÀçÇ çÆ[çÆuçJçjçÇ,
ÒççÇçÆcç³çcç mçíJçç kçíÀ ªHç cçW nçílççÇ nÌ, pçnçb GHçYççíkçwlççDççW kçÀçí DçHçvçí HçwuçÌì HçÌvçuç
ìçÇJççÇ mçíì cçW S®ç[çÇìçÇJççÇ çÆ[çÆuçJçjçÇ kçíÀ çÆuçS Hç=LçkçÀ (DççÆOçkçÀ cçnbiçí) SmçìçÇyççÇ
kçÀçÇ pç©jlç nçílççÇ nÌ~ çÆvççÆM®çlç ªHç mçí S®ç[çÇìçÇJççÇ SmçìçÇyççÇ uççí jípçu³çáMçvç ³çç
Smç[çÇìçÇJççÇ mçíì ìç@Hç yçç@kçwmç kçíÀ ªHç cçW YççÇ kçÀç³ç& kçÀjlçç nÌ~ kçíÀyçuç ìçÇJççÇ
vçíìJçkçÀçX kçÀçí Smç[çÇìçÇJççÇ kçÀçÇ lçáuçvçç cçW S®ç[çÇìçÇJççÇ kçíÀ çÆuçS uçiçYçiç 4 mçí 5
çÆ[çÆpçìuç ®çÌvçuç yçQ[çÆJç[dLç kçíÀ mçcççvç pçiçn kçÀç Dççyçbìvç kçÀjvçí kçÀçÇ pç©jlç
nçílççÇ nÌ~ FmçkçíÀ DçuççJçç ní[Sb[ Hçj mçÌìíuççFì çÆjçÆmçJçj Jç çÆ[çÆpçìuç FvçkçÀçí[j
kçÀçí S®ç[çÇìçÇJççÇ nçívçí kçÀçÇ pç©jlç nÌ~ Jçlç&cççvç cçW ³çí mçYççÇ GlHçço yçíno cçnbiçí nÌ
DççÌj ³çí Smç[çÇìçÇJççÇ çÆjçÆmçJçjçW ³çç FvçkçÀçí[j kçíÀ cçÓu³ç mçí kçÀF& içávçç nçílçí nQ~

S®ç[çÇìçÇJççÇ HçÀç@jcçíì cçW cçÓJççÇ, 1 [çÇJççÇ[çÇ cçW çÆjkçÀç@[& vçnçR çÆkçÀ³çç pçç
mçkçÀlçç~ SkçÀ [çÇJççÇ[çÇ cçW uçiçYçiç 4.5 GB kçÀçÇ #çcçlçç nçílççÇ nÌ~ pçyççÆkçÀ
S®ç[çÇìçÇJççÇ cçÓJççÇ kçÀçí uçiçYçiç 25 GB #çcçlçç kçÀçÇ pç©jlç nçílççÇ nÌ~ HççÆjCççcçmJçªHç
GHçYççíkçwlççDççW kçÀçW nçF& [íçÆHçÀçÆvçMçvç cçÓJççÇ kçÀçí mçbûççÆnlç Jç çÆ[çÆuçJçj kçÀjvçí kçíÀ çÆuçS
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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.

T w o
c o m p e t i n g
formats were
developed for
HDTV movies.
T o s h i b a
developed the
HD-DVD. Sony
developed its
'Blue Ray' disc.

The battle
finally narrowed
down to the
software that
would be
delivered on
either HD-DVD
or Blue Ray.
Sony also owns
H o l l y w o o d
Movie studios
and has vast
library of
movies. As a
result, a couple
of month ago,
Toshiba gave up
the fight and has
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 a computer 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.

Blu-ray vs. DVD Capacity

0 10 20 30 40 50

Single-Layer DVD

Single-Layer Blu-ray Disc

Double-Layer Blu-ray Disc

4.7 GB of Data

27 GB of Data

54 GB of Data

Average two-hours standard-definition
movies with a few extra features

more than 13-hours
of standard video

more than two-hours of
High-definition Video

more than 20-hours of standard video

4.5 hours of high-definition digital video

vç³çí HçÀç@jcçíì kçÀçí çÆJçkçÀçÆmçlç çÆkçÀ³çç iç³çç~ vç³çç HçÀç@jcçíì [çÇJççÇ[çÇ kçíÀ DççkçÀçj Jççuçí
çÆ[mkçÀ kçÀç nçÇ Fmlçícççuç kçÀjlçç nÌ, uçíçÆkçÀvç [çÇJççÇ[çÇ pçnçb çÆ[mkçÀ mçí mçÓ®çvççDççW
kçÀçí Hçæ{vçí kçíÀ çÆuçS jí[ uçípçj kçÀç Fmlçícççuç kçÀjlçç nÌ, JçnçR S®ç[çÇ çÆ[mkçÀ yuçÓ
uçípçj kçÀç Fmlçícççuç kçÀjlçç nÌ, pççí çÆkçÀ çÆ[mkçÀ pçÌmçí [çÇJççÇ[çÇ mçí DçHçí#ççkç=Àlç sçíìí

çÆHçìdmç kçÀçí YççÇ Hçæ{ mçkçÀlçç
nÌ~ S®ç[çÇìçÇJççÇ kçíÀ çÆuçS
oçí ÒççÆlçmHçOçça HçÀç@jcçíì
çÆJçkçÀçÆmçlç çÆkçÀ³çí iç³çí nQ~
lççíçÆMçyçç vçí S®ç[çÇ-[çÇJççÇ[çÇ
çÆJçkçÀçÆmçlç çÆkçÀ³çç nÌ~ mççívççÇ
vçí yuçÓ jí çÆ[mkçÀ yçvçç³çç nÌ~

ÒççÆlçmHçOçç& Dçblçlç:
mçç@HçwìJçí³çj kçÀçí uçíkçÀj mçbkçÀçÇCç&
nçí iç³ççÇ çÆpçmçí çÆkçÀ S®ç[çÇ-
[çÇJççÇ[çÇ ³çç yuçÓ jí Hçj
çÆ[çÆuçJçj çÆkçÀ³çç pçç³çíiçç~
mççívççÇ kçíÀ Hççmç nç@uççÇJçá[
cçÓJççÇ mìÓçÆ[³ççí DççÌj cçÓJççÇpç
kçÀçÇ çÆJçMççuç uççFyḉíjçÇ YççÇ
nÌ~ HççÆjCççcçmJç©Hç kçáÀs cççn
Hçnuçí lççíçÆMçyçç vçí nçÆLç³ççj
[çuç çÆo³çí DççÌj S®ç[çÇ-
[çÇJççÇ[çÇ kçÀçí l³ççiç çÆo³çç~
Fmç mçcç³ç yuç Ó j í,
GHçYççíkçwlççDççW kçÀçí S®ç[çÇ
ìçÇJççÇ cçÓJççÇ kçÀçÇ çÆ[çÆuçJçjçÇ

kçÀç SkçÀ cçç$ç cççO³çcç nÌ~ GHçYççíkçwlççDççW kçÀçí çÆJçMçí<ç ÒçkçÀçj kçíÀ yuçÓ jí çÆ[mkçÀ
Huçí³çmç& kçÀçÇ pç©jlç nçíiççÇ, pççí Jçlç&cççvç cçW yçíno cçnbiçí nQ (50,000 ©Hç³çí
DççÆOçkçÀ)~ SkçÀ mçmlçí çÆJçkçÀuHç kçÀç Fmlçícççuç mççívççÇ kçíÀ içícç kçÀvçmççíuç HuçímìíMçvç-
3 kçÀj jnç nÌ~ Fmç içícç kçÀvçmççíuç cçW çÆyçuì Fvç yuçÓ jí Huçí³çmç& nÌ DççÌj FmçkçÀç
cçÓu³ç uçiçYçiç 20,000 ©Hç³çí nÌ~ HçÀuçmJçªHç ³çn içícç kçÀvçmççíuç kçíÀ mççLç-
mççLç S®ç[çÇìçÇJççÇ Huçí³çj kçíÀ ªHç cçW oçívççW KçjçÇoçÇ kçÀçí Glkç=À<ì yçvççlççÇ nÌ~

SkçÀ Dçv³ç GHçç³ç S®ç[çÇìçÇJççÇ çÆJç<ç³çJçmlçá kçÀçí mçbûçn kçÀjvçí kçíÀ çÆuçS
kçbÀH³çÓìj nç[& çÆ[mkçÀ kçÀç Fmlçícççuç kçÀjvçí DççÌj Gmçí Huçí kçÀjvçí kçÀç nÌ~
FbìjHçíÀmç kçÀçí ³çn mçáçÆvççÆM®çlç kçÀjvçç nçíiçç çÆkçÀ S®ç[çÇScçDççF& FbìjHçíÀmç,
çÆmçiçvçuç kçÀçí ìçÇJççÇ kçÀçí mLççvççblçjCç kçÀjvçí cçW mç#çcç yçvçç³çí, pççí çÆkçÀ Fmç yççlç
kçÀçÇ mçáçÆvççÆM®çlçlçç kçÀjíiçç çÆkçÀ çÆmçiçvçuç kçÀçí HççFjímççÇ kçíÀ çÆuçS çÆjkçÀç[x[ Jç
yççF&Hççmç vçnçR çÆkçÀ³çç pçç³çíiçç~
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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 wil l  of fer  these  only as
regular  ( low def ini t ion)  s ignals .
However it is possible that the Chinese
Government's CCTV channel may offer
and HDTV 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. 

Yççjlç cçW S®ç[çÇ ®çÌvçuç

Yççjlç cçW Fmç mçcç³ç çÆmçHç&À oçí S®ç[çÇìçÇJççÇ ®çÌvçuç Suç³çÓSkçwmçF& ìçÇJççÇ
Jç JççÇDççíDççíScç GHçuçyOç nQ~ Suç³çÓSkçwmç ìçÇJççÇ,
100 çÆ[ûççÇ HçÓJç& Hçj çÆmLçlç SçÆMç³ççmçíì-2 mçÌìíuççFì
mçí GHçuçyOç nÌ~ ®çÌvçuç kçÀçí 4000 MHz Hçj

S®ç[çÇìçÇJççÇ cçW ÒçmçççÆjlç çÆkçÀ³çç pçç jnç nÌ, çÆpçmçkçÀç SmçDççj 28,125,
FEC 3/4 Jç HççíuçjçFpçíMçvç nç@çÆjpççbìuç nÌ~ Suç³çÓSkçwmçF& ìçÇJççÇ, GmççÇ
mçÌìíuççFì mçí SkçÀmççLç (Hçjblçá Hç=LçkçÀ) Smç[çÇìçÇJççÇ HçÀçÇ[ YççÇ Òçoçvç kçÀjlçç nÌ~

JççÇDççíDççíScç ìçÇJççÇ, Yççjlç kçíÀ THçj Jçlç&cççvç cçW GHçuçyOç Dçv³ç oÓmçjç
S®ç[çÇìçÇJççÇ ®çÌvçuç nÌ~ JççÇDççíDççíScç S®ç[çÇ ®çÌvçuç kçÀçÇ çÆ[çÆuçJçjçÇ 1080i

HçÀç@jcçíì cçW çÆkçÀ³çç pçç jnç nÌ (pççí çÆkçÀ S®ç[çÇìçÇJççÇ jí[çÇ nÌ vç çÆkçÀ ìå S®ç[çÇ
ìçÇJççÇ), ³çn nçF& [íçÆHçÀçÆvçMçvç kçíÀ mççLç [ç@uyççÇ çÆ[çÆpçìuç 5.1

Dçç@çÆ[³ççí kçíÀ mççLç DççmççHççmç kçíÀ 5 ®çÌvçuççW kçÀçÇ çÆ[çÆuçJçjçÇ
kçÀjlçç nÌ~ Fmç ®çÌvçuç Hçj jçícççb®çkçÀ ³çç$çç, HçÌÀMçvç,
uçipçjçÇ uççFHçÀmìçFuç, kçÀuçç, uççFJç kçÀvmçì&dmç, Skçwmçvç
mHççíìdmç& Jç JççÇçÆ[³ççí içíçÆcçbiç Hçj kçÀç³ç&¬çÀcç ÒçmçççÆjlç çÆkçÀ³çí

pçç jní nQ~ JççÇDççíDççíScç ìçÇJççÇ, cççÇDççmçÌì-3 mçÌìíuççFì 3 mçí 3752 MHz

Hçj mççÇ yçQ[ ÖçÀçÇ-ìÓ-S³çj, JççÆì&kçÀuç HççíuçjçFpçíMçvç, SmçDççj 13330 Jç
SHçÀF&mççÇ 2/3 Hçj ÒçmççjCç kçÀj jnç nÌ~
çÆvç<kçÀ<ç&

nçF& [íçÆHçÀçÆvçMçvç ìçÇJççÇ, ìíuççÇçÆJçpçvç oíKçvçí kçíÀ DçvçáYçJç cçW vççìkçÀçÇ³ç
mçáOççj kçÀjlçç nÌ~ ³çn mHç<ìlç³çç YççÆJç<³ç kçÀç cççO³çcç nÌ DççÌj GÐççíiç mçí pçáæ[í

Òçí#çkçÀçW vçí YççÆJç<³çJççCççÇ kçÀçÇ nÌ çÆkçÀ ³çn Dççvçí Jççuçí 5 Jç<ççX kçíÀ
YççÇlçj ÒçYççJçkçÀçjçÇ JççÇçÆ[³ççí HçÀç@jcçíì yçvç pçç³çíiçç~

Dçblçjjç<ì^çÇ³ç mlçj Hçj kçÀF& cçÓJççÇ ®çÌvçuç, vçíMçvçuç
p³ççíûççHçÀçÇkçÀ Jç çÆ[mkçÀJçjçÇ, [çÇìçÇS®ç Jç kçíÀyçuç kçÀçÇ mçnç³çlçç
mçí S®ç[çÇìçÇJççÇ çÆJç<ç³çJçmlçá çÆ[çÆuçJçj kçÀj jní nQ~

çÆyççÆpçbiç Dçç@uçbçÆHçkçÀ vçí S®ç[çÇìçÇJççÇ kçÀç Jççoç çÆkçÀ³çç
nÌ~ Yççjlç cçW oÓjoMç&vç kçíÀ Hççmç Dçç@uçbçÆHçkçÀ ÒçmççjCç kçÀç
DççÆOçkçÀçj nÌ DççÌj Jçn Fmçí çÆvç³ççÆcçlç (uççí çÆ[çÆHçÀvçíMçvç) çÆmçiçvçuç
kçíÀ ªHç cçW nçÇ Dçç@HçÀj kçÀjíiçç~ nçuççbçÆkçÀ ³çn mçbYçJç nÌ çÆkçÀ ®ççÇvç
kçÀçÇ mçjkçÀçjçÇ mççÇmççÇìçÇJççÇ ®çÌvçuç Mçç³ço S®ç[çÇìçÇJççÇ HçÀçÇ[ kçÀç

Dçç@HçÀj kçÀjí~ ³ççÆo ³çn ÖçÀçÇ-ìÓ-S³çj YççÇ GHçuçyOç nçí lççí YççÇ çÆJçMçí<ç S®ç[çÇìçÇJççÇ
³çákçwlç SHçÀìçÇS mçÌìíuççFì çÆjçÆmçJçj kçÀçÇ pç©jlç nçíiççÇ~

oÓjoMç&vç vçí 2010 cçW vç³ççÇ çÆouuççÇ cçW Dçç³ççíçÆpçlç jç<ì^cçb[uç
KçíuççW kçÀç ÒçmççjCç S®ç[çÇìçÇJççÇ Hçj kçÀjvçí kçÀç Jççoç çÆkçÀ³çç nÌ~ FmççÆuçS Fmç
yççlç kçÀçí DçcçÓvçvç cççvç uçW çÆkçÀ Yççjlç cçW 2010 lçkçÀ J³ççHçkçÀ ªHç mçí
S®ç[çÇìçÇJççÇ mçíJçç kçÀç ÒçmlçáçÆlçkçÀjCç oíKçvçí kçÀçí çÆcçuçíiçç~  
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