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Television in the digital era

George T. Waters

Technical Director, EBU

The Royal Television Society recently
opened one of its Centres in the
Republic of Ireland and the inaugural
lecture was given by Dr. George T.

Waters (Technical Director, EBU).
gaps of silence during the day and it ended before

This article summarizes Dr. Waters’ midnight.

lecture which was delivered at the

University College, Dublin, on 15 May But, of course, there have been many important

1996. and significant developments in the meantime; FM
radio, television, colour television, the huge ex-
pansion in the number of radio and television ser-
vices, etc. And there are more to come.

| can truly say that my 40 years in broadcasting
) havebeen very self-fulfilling and exciting. | have,
W= 1. Introduction literally, never had a dull moment.

Itis just over 100 years since Guglielmo Marconigqr some unknown reason, | seem occasionally to
and Aleksander Popov claimed success in propgyayeheen cast in the role of a prophet; most of the
gating electromagnetic waves over a distanc&ime | have got things wrong but now and again —
Both clamed to be the first but we will never know \yith some marvellous foresight of wisdom — | have
which of these gentlemen was actually the first. «nit the jackpot”. Sometime in the early 1970s, |

. remember giving a lecture to the Institution of
Since 1895, enormous developments have takefjectricalEngineersFig. 1). | think it was during
place and | have been privileged, in one way oky Chairman’s Address that | spoke about broad-
another, to have participated in most of the moreasting from satellites. Not an original projection
recent developments. | might add, but merely a reiteration of the idea put

forward by Arthur C. Clarke in 1945.

When | joined Radio Eireann as an Assistant Engi- Original language: Engish
neer, there were just three radio transmitters irLate in 1978, | talked about the flat-panel displaymanuscript received 19/7/96.
Ireland, all of them on medium-wave — one high-— the television set of the future that would hang on
powertransmitter in Athlone and low-power trans- the wall like a painting. Aided by my colleague, s ik e i ine
mitters in Dublin and Cork. Proud as we were ofTed Crowly, we even faked the large-area widé:thor atthe opening of a new

. . . RTS Centre in Dublin during
our radio programme schedule, it did have largescreen. May 1996.
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time for the Winter Olympic Games which in that
year will be staged in Japan.

In case you might imagine that | was the only one
to make projections into the future, | draw your
attention to a reproduction from a 19th century
magazine in which the artist has depicted the
advent of the “Multimedia Era” in the year 2000
(seeFig. 2). The equipment, of course, has be-
come much more sophisticated since then but the
substance hasn't changed. This was very percep-
tive for someone living more than a hundred years
ago; a perfect forecast for it's time.

The positive nature of this illustration can be con-
trasted with the apprehension which accompanied

TR TGRSR AL, B GRS SSCIETE LTS B the introduction of electric light. Around about the
N P ot i 4 s _ same time, circa 1880, the notice showfim 3
b A L SR b o, appeared in public places in Dublin. Electric light
: had just been introduced and this notice illustrates
the public reaction to new technology. Things
, havechanged a little bit since then but, even today,
Figure 1 Now — some 18 years later — | am pleased 0 Say am reminded of the concern at the effects of

Poster advertising the  that such screens will shortly be released on thgjectro-magnetic radiation and, sometimes, the

inaugural Morrisey
Memorial Lecture in
Dublin, in 1978.

consumer market. Flat panels made with plasmgpjic reaction to new developments.
technology will be incorporated in domestic tele-
vision receivers before the end of this year. ThaVell, enough of the past and nostalgia. Let's look

Japanese broadcaster NHK and the Japanese io-the future. Today | am better equipped to inter-
dustry have set themselves the ambitious target qiret the pending developments than, perhaps, |
mass-producing large screens, measuring up to 3@ay have been in the 1970s. Undoubtedly, there
inches (1.28 m) across the diagonal, by 1998 — ifts more certainty about the future.

Figure 2
Reproduction of a
19th century cartoon
depicting the “Multi-
media Era” of the
year 2000.
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mmm 2 Digital technology mmm 4. Information Superhighway

Nowadays, we hear a lot about the necessity t§N€ So-called “Information Superhighway” is be-
have our industry “market driven”. This is a "9 ha|!ed throgghout the world as the panacea for
worthy aspiration but there is no doubt that the?!l the ills of this century. From the broadcasters’
broadcasting industry is now and always has beeRC!N of view, it will present still another medium
“technology led”. The technology that is Ieadingfor the dissemination of programmes to the public.

us into the 21st century is, of course, digitalThe Superhighway is seen as an interconnected
technology. Inherited from the computer indus- lobal spsterr? of fi)t;re-o tic cable, reaching like a
try, digital technology is set to changefundamen-tg i I'yt h plt ib ' bl gfd' )
tally our whole approach to media and broad- entaclanto every home. [t will bé capable of diS
casting. trlbytlng hundreds or even thousgnds of television,
radio and data channels. The mind boggles at the

] ] N ) thought — and yet that is what we have in store for
We will be moving from a position of relative scar- o rselves.

city to one of plenty. This will be made possible by

a combination of new technologies but, probablyToday there is much hype about the Internet and,

the most important element will be the enormousof course, it has become a useful tool for the ex-

increase in the processing capacity of the silicorthange of information, for business use and for

chip. entertainment. Even today, it is capable of carry-
ing real-time radio programmes, although of

The processing power of the chip and the amourdoubtful quality.

of storage capacity has doubled every eighteen .

months during the past decade, a trend that seemi§€ Internet can be considered as the precursor to

likely to continue for the next twenty years. Thethe Information Superhighway, which will be-

increasing capabilities of such chips now make i€ome aeality in due course —although perhaps not

possible to carry out complex signal-processing” the timescale predicted by the politicians.

tasks that would have been inconceivable a fe

years ago. Silicon is cheap and, hence, once t

basic manufacturing technology is mastered, th

economies o$cale come into operation and prices

fall very rapidly with quantity production.

ecause the earliest diffusion recorded seems to

ave been the diffusion of speech and music over
the public telephone network in Budapest, Hun-
gary, in 1893. Although this was not broadcasting
as we have come to know it, it was nevertheless a
very important development. In fact Alexander
Graham Bell, who patented the telephone in 1876,
envisaged it being used as an instrument to broad-

'% ne could say that the wheel has turned full circle

mmm 3 Fjbre-optic networks

Fibre-opticnetworks will play a significant role in
future developments. Following the well-estab-,o | sed in the Multimedia Era.

Figure 3

cast music and speech. Such networks will agaiA public notice seen
in Dublin when

lished laws of light, bundles of glass fibres — each Edison’s electric light
one with a diameter less than that of a human hajf seems — if the optimists are right — that, in the  bulb first entered

—are being used to carry a wide range of informaear|y part of the 21st Century' our g|0be will be service.
tion ranging from simple text through to the most
complex high-definition pictures. Fibre-optic net- ___ .
works continue to be built throughout the world o . |
and the information conveyed across such nef- % J;ﬁﬁ.r.-;wa L g;-gﬂﬁ.?.mw’ %;&f |
works is, of course, in digital form. % e o |
art . a2 - - - |
o Etosen Ctocticr Lovghs |
The great advantages of fibre-optic networks ar e |
their almost unlimited capacity and their two-way L ”f"f“"ﬁfmﬁ""!;ﬂ ”ﬁf"‘f“? Sty s |

capability. However, they have a number of major

disadvantages as well: they do not support porte- %ﬁf‘}* A ,{’%ﬁ‘. s mﬁfﬁ} e abom, |

bility and they are expensive and time consuming

to install. T Wﬁm“ﬁm@ﬁ /{-?r,-x— ﬁfjfg{wﬁ S
AP LGS sﬁi’fﬂ;ﬁf dor Kt By newm ctons e
works shall one day bind the Earth into a maze of A s T Mﬁﬂﬁ;ﬁi

In any event, it is globally believed that such net-

cable, connecting large centres of information tc

| R ——

every household.
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entwined in a net of fibre-optic cable and will be— multipoint microwave distribution systems

illuminated by a plethora of satellite beams, deliv- (MMDS);

ering a multitude of services to each and every

home. Certainly in the moeslvanced parts of the cable networks.

world, there is no lack of enthusiasm for thiSEach of these media has its own advantages and

scenario on the part of our politicians. disadvantages but the one fact that is abundantly
clear is that there will be a quantum leap in the

In the United States, the National Information In-transmission capacity that will be available. The

frastructure (NII), strongly encouraged by Gov-constraints of the frequency spectrum, which for

ernment and championed by no less than Viceso long have hampered the broadcasters, will no

President Gore, is seen as the ultimate in infortonger be the limiting factor.

mation technology. The NIl is described as thou-

sands of interconnected, interoperable telecom- . .

munications networks, computer systems, televi™ = 5. Bit-rate reduction

sion receivers, fax machines, telephones and oth

“information appliances”. It will be serviced by

computer software, television programmes, in

formationservices of all kinds, and digital libraries

or information databases.

Shis situation will be further improved by the way
thatdigital signals can be manipulated. One of the
“‘most important tools that can be applied to digital
signals idit-rate reductionwhereby the amount of
data transmitted over a network to reproduce a
. ‘ sound or television signal is considerably reduced
In the words of an American colleagt@he NIl .y gigital compression techniques, thus reducing
will enable all Americans Fo get the |nformat!on the bandwidth required to carry these signals.
theyneed, when they need it, where they need it and
at an affordable price” In other words, within a given channel — for exam-

ple a 27-MHz satellite transponder which, in the
The Japanese Report entitled “Reforms toward thanalogue wrld of today, supports only one televi-
Intellectually Creative Society of the 21st Centu-sion programme — as many as eight compressed
ry” is a comprehensive document which proposesligital programmes ahe same (PAL) quality can
an extensive system of fibre-optic cable throughbe accommodated. Many more programmes of
out Japan. It envisages a broadband interactiviewer quality could be carried, the number depend-
network, reaching 20 % of Japanese homes by thiag only on the picture quality level that can be
year2000 with a rapid growth to 60 % by 2005 andaccepted.
an impressive 100 % penetration by 2010.

Original studio signals which accord with ITU-R
In Europe, the EU report of the Bangemann GroupRecommendation BT.601 [1] require a bit-rate of
entitled “Europe and the Global Information Soci- 200 Mbit/s for faithful reproduction. A rate of
ety”, is also available. Among other issues, this3 Mbit/s gives what is described as “perfect” do-
report focuses on the regulatory aspects and th@estic quality — a quality standard that is higher
continuing liberalization of Europe’s telecommu- than PAL analogue television. Even a rate of
nications sector, with a view to encouraging fur-5 Mbit/s is regarded as not being any worse than
ther development and the promotion of the EuroPAL. These are values that should be kept in mind
pean Integrated Services Digital Network (ISDN).when the various compression rates are consid-

ered. Mvies for instance, because they have only
It is interesting that all three projects — the Ameri-24 different pictures per second, look better at low
can, Japanese and European — do not foresee aijrrates than electronically-originated television
central financing; they leave the initiative here toPICtUres.

the private sector. With a price tag of about 1,000 o )

ECU per household, formidable investment will Compresslon |ﬁ1ndamental to the 'eco'nomlcal use

be necessary. of bandwidth, allowing a multiplication of ser-
vices to be accommodated within the confines of

In the future, then, broadcasters will have a numbe\p/ell—establlshed channel capacities. It qppllgs
equally well to all the means of signal delivery:

of media through which they can reach the home; . .
These are principally: Cable, satellite and terrestrial.

— traditional terrestrial-based transmitter net-™  5.1.  Eurovision 34 Mbit/s project

works; . . . _
One of the earliest projects to involve digital com-

— satellite DTH transmissions; pression was the Eurovision 34 Mbit/s project.

EBU Technical Review Autumn 1996
Waters



Picture material transmitted daily over the Euro-It was hoped that the introduction of digital

vision Network is a basic ingredient in television technologywould provide the opportunity to solve

scheduleshroughout Europe. The Network in fact this problem. Alas, that is not to be. However, at

extends to North America and Asia. least some elements of commonality have been
achieved.

A decision to digitalize the Network was made on

the basis of two requirements: quality and econo®™  6.1.  Digital television in the USA

my. A compressed digital signal takes up less ) .

space in a satellite transponder than a traditiond! the United States, Advanced Television (ATV)
analogue signal and, hence, the capacity of thhas been_the_ subject of gregt debate. The Federal
Eurovision Satellite Network could be increasedCommunications Commission (FCC) set up an
considerably by adopting this digital technology. Advisory Committee on Advanced Television
In order to preserve a quality standard that woulPYStEMSACATS) in 1987. The mandate given to
allow further picture processing at the broadcastthis Committee was to recommend a standard for
ers’ premises, it was decided to adopt a 34-Mbiy&@" Advanced Television System which would
compression system. This, it is considered, give§ventually replace the NTSC standard. The new

enough headroom for multiple encoding and deSystém would be required to be accommodated
coding, and for the application of picture-proces-W'th'” the standard 6-MHz terrestrial channel now

sing technigues such as chroma-keying. used for NTSC. Itthis respect, the Americans are
at a disadvantage with respect to Europe where

ETSI has standardized the 34 Mbit/s codec thaf V' 2 and 8-MHz channels are the norm.

may now be lﬁsed on the Netvlvork. The fr']rSt teStre stated objective of the FCC was to assign to
ptm%r ammes a2v e2been dCt(;mpNe;?vd (kseﬁt %%rt'cleeach existing broadcaster one additional channel
fsﬁr 'S.g _or[IJ_agg b4 ]h)ag ne Ne ?;ggsou € in which a simulcast of the existing NTSC pro-
ully digitalized by the beginning o ' gramme would be transmitted in high definition.
It was intended that the so-called “taboo” chan-
nels! would be used for these new transmissions.
mmm 6. Methods of digital delivery
The FCC has stated that, after a period of time yet
For many years to come, television delivery to theo be decided, it will withdraw the existing chan-
home will still primarily depend on the classical ne|s and offer them for alternative use.
well-proven techniques of broadcasting from ter-
restrial transmitters and satellites. The ACATS committee — in which | was prive-
ledged to participate — sat for eight years before
There are currently many different analogue telefinally coming up with a recommendation on 28
vision transmission systems in use throughout th&lovember 1995. The system chosen was, of
world: NTSC, PAL, SECAM and variants of all course, an all-digital system put forward by the
three. The wide timespan that was required tdGrand Alliance”, which is a grouping of interested
introduce colour television in different countries, parties who had originally submitted unsuccessful
and the need to remain compatible with existingndividual proposals. The “Grand Alliance”
monochrome systems, meant thasimgle colour eventually brought together the best features of
standard was acceptable to all. This has led teach original proposal.
major problems for broadcasters, equipment
manufacturerand viewers. It means that electron-In early May 1996, the FCC issued a Ruling which
ic pictures recorded in the USA cannot be usedcceptedhe adoption of the “Grand Alliance” sys-
directly in Europe but must go through a standardstem. It is now a US Standard.
conversion process. A television receiver bought
in the UK cannot be used twenty miles (32 km)The FCC's Ruling state$The proposed standard
away in France. ... Is dynamic, flexible and of high quality. The
technology provides a number of formats that will

Broadcasters have had to spend large sums 3“0""_ broadcas_ters to select the one most ap-
money on standards-conversion equipment, an ropriatefor their programme material, from very

on providing different versions of the same pro- igh resolution providing the best possible picture

grammes for the different markets. Viewers liv- p " ,
b . . . “Taboo” channels are those which cannot be used for
ing near the borders of adjacent countries have™ ,,5j0gugelevision because of the potential interference

had to invest in more expensive multi-standard  which could be caused to other transmitterthersame
receivers. and the adjacent channels.
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quality to multiple programmes of lower resolu- parts ofthe world. With the exception of the USA,
tion which could result in increased choice for it could well become a universal standard world-
viewers.” wide. Regular DAB services have now com-

menced in some countries — notably the UK and
No strict operational rules have yet been set by th&weden -and there are many pilot and experimen-
FCC but it is likely that broadcasters will be re-tal services in other countries.
quired to:

DAB offers many advantages over conventional
— simulcast programmes in ATV and NTSC AM and FM transmissions. It provides a technical
quality equivalent to the Compact Disc and it is
less demanding on spectrum space. It provides a
IP{/ery robust signal suitable for both fixed and mo-
bile reception.

— observe a strict schedule which will include six
months to announce the intention of making a
application, 2/, years to file a licence applica-
tion and 3 years to commence broadcasting.

The DAB system uses a modulation technique
rI§nown as Coded Orthogonal Frequency Division
Multiplexing (COFDM) in which a large number

It looks, then, as if the American public will have
to wait another three to six years before they ca

enjoy the pleasures bDTV. Atthe NAB annual of carriers are used, each modulated by a small por-
convention in Las Vegas during April 1996, Wes_tion of the signal being broadcast. With this tech-

tinghouse and CBS demonstrated the first over- . . larities in the sianal path tend

the-air transmission in HDTVTI he picture quality Elque, Irregu arities in the signa pat .ten to en-

was outstanding, any deficiencies being in the ancah_e signal rather_than dlsto_rt it. Itis therefote

original recorded high-definition material. very suitable for mobile reception — a motorist’s
dream come true.

Of course, satellite services have already comypq technique of COFDM is also applicable to
menced irthe United States with four major opera- g|eyision and is incorporated in the terrestrial

tors providing hundreds of programme ServiceSgianqard ofhe Digital Video Broadcasting (DVB)
The first services were DirecTV and USSB, Project.

introduced in 1994. Their target viewing figures
havebeen far exceeded and they have firmly estah- .
lishedDTH subscription services. They have been 6.3.  The DVB Project

joined more recently by the Echostar and Alpha-The DVB Project in Europe was formally set up

star services. duringthe autumn of 1993. DVB has been a mile-
stone in the evolution of standardization; it has
B 6.2 Digital Audio Broadcasting brought together, in one forum, representatives

from all sectors of the broadcasting industry. The
The European system for Digital Audio Broad- Project now has 200 Members drawn from more
casting (Eureka-147) is now fully developed andthan 25countries and comprises broadcasters, pro-
standardized, and is attracting attention in othegramme production houses, transmission compa-

Dr. George T. Waters receives the IBC John Tucker Award

Dr. George T. Waters, Director of the EBU Technical Department, has
been awarded the IBC John Tucker Award for 1996. The unique sculp-
ture in glass — designed by John Tribe to portray the marriage between
technology and artistic creativity — was presented to Dr. Waters during
September at the 1996 International Broadcasting Convention in Am-
sterdam.

The Award Scroll bears the inscription: “The IBC John Tucker Award
was presented to Dr. George T. Waters in recognition of his outstanding
contribution to broadcasting over the last 25 years and for his leadership
over the past 10 years as Director of the EBU Technical Department,
where he has played a creative and decisive role in the many milestones
in broadcasting technology.”

Dr. Waters (left) receiving the IBC Award from
Mr. John Tucker at IBC '96 during September.
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nies, satellite operators, consumer electronicstandard they wish. Nevertheless, several of the
manufacturers, regulatory bodies and governmerdigital satellite services already announced con-
representatives. form to the DVB Satellite Standard.

This collaborative project — for which the EBU B 6.3.2.  The terrestrial specification

provides the project management — has undoubt- ) -
edly been the most successful ever; in less thahh® DVB Project has now completed the specifi-
21, years, it has virtually completed the prepara-cation for the terrestrial transmission standard.

tion of all the major specifications required. . .
Terrestrial transmission also has advantages and

From the outset is was agreed that the Projecqisad_vqntage_s. By far the most important advan-
would cover all forms of delivery: satellite, cable, tage is its ability to provide reception on portable

terrestrial. MMDS and telecom networks Thereceivers not connected to a cable system or to
technical ,approach taken by DVB envisages eacerd antennas. This is extremely important today

channel as gort of “container” which has a specif- when many households have second and even

ic capacity, depending on the bandwidth of thethird receivers. In the USA, the estimated number

channel. Terrestrial channels with bandwidths on portable receivers WhiOCh operate with a set-top
7 or 8 MHz can accommodate about 20 Mbit/s oiantenna_t amo_unts to 6(_) % of the total. The esti-
information. Satellite channels of 27 MHz band-Mated figure in the UK is 40 % and those percent-

width have a capacity of about 40 Mbit/s. The@9®s will grow with time.

c?gtr:e::?rzzermoiysagec:?];nenngv?/:;/rlldsi?—rlgttgsacgrlrsg—rhe introduction of digital terrestrial television in
. : ; Europe, unlike the USA, is going to be extremely
sponding to the quality standards required.

difficult because of the vast number of television

It is now generally accepted that a data rate 0}‘ransmitter?.)perating in the VHF and UHF bands.
around 4 — 5 Mbit/s is acceptable — even for de-n the centre of Europe, the congestion is most

di terial d that 2 Mbit/ acute whilst in the peripheral countries — such as
manding programme material — and tha YSscandinavia, the UK, Portugal and Ireland — the
is sufficient for news, movies and services such aBrobIem is not so bad
home shopping. Utilizing the MPEG-2 compres- '
sionsystem — which has now been adopted worldthe k| for instance, has established that suffi-

wide — allows satellite receivers to be manufacjent channels can be found to allow for six inde-

tured at a relatively low cost. pendent multiplexes in the UHF band. Four of
thesemultiplexes will provide coverage to 90 % of

The main advantages of satellites are that they givg,e Uk population and the remaining two will
instant coverage and have a large capacityasch 70 %.

compared \ith terrestrial transmitters. Their main
disadvantageare that they do not directly support The UK plan involves the separation of the broad-
interactivity, they are not suitable for small-areacasting process into three stages:

coveragend they do not lend themselves to porta-
ble reception. — the licensing of service (programme) providers;

— the licensing of multiplex providers who will be
B 6.3.1. The satellite specification responsible for compiling the various services

) ) into a digital multiplex for transmission;
Satellite operators were anxious to commence

multichannel services at the earliest posgimie, ~— the licensing of transmission companies to de-
so the DVB Project started work on this specifica- IV the already-multiplexed programmes to
tion first. The main demand at the time seemed to the public.

be for video-on-demand (VOD) or near video-on-T,s, we see a new type of operator entering the
demand services. broadcasting chain — tmeultiplex operatar

The satellite standard was completed some whil®ther European countries are now considering
ago and various media consortia have alreadgimilararrangements. As often occurs, the regula-
launched or have plans to launch digital “bouquetstory environment is lagging behind the technical
of programmes in Europe, via the Astra andenvironmenbut, of course, it is equally important

Eutelsat “Hotbird” satellites. for the successful implementation of new systems.

Unlike terrestrial broadcasting, satellite servicedt has been decided that one multiplex in the UK
are unregulated and can adopt any transmissionill be assigned to the BBC and will carry BBC1,
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BBC2 and a number of new services including &ore, new methods must be found to fund the new
24-hournews channel. It is interesting to note thatdevelopments.
at least some of the additional channels will be paid )
for by subscription. A second multiplex will carry Some broadcasters will undoubtedly resort to pro-
a combination of the existing commercial pro-Viding one or more subscription channels, in addi-
gramme channels in the UK and some new oneslion to tfeir free-to-air channels, as a means of gen-
eratingadditional revenues. This now seems to be
In the case of Ireland, even with four national pro-the declared intention of the BBC.
grammes (the two existing ones and the two to b?t has recently been proposed in the UK that an
introduced shortly), adequate spectrum capacity, . . .
: L o ccelerategrogramme for the introduction of dig-
exists toallow for the transition to digital technolo- . . ; ;
The present transmitter infrastructure if|tal receivers be undertaken. This would involve
gy. P ' someform of subsidisation. At first sight this pro-

equipped with digital transmitters of much lower . .
pgwgf than the gexisting analogue transmittersposalseems to be impractical but, on further analy-
&is, may not be so farfetched.

could adequately cover the whole island.

. _ o ~ We have said many times in the past that the broad-
An important consideration in frequency planningcasters’ greatest asset is the frequency spectrum;
for digital services will be the ability to use Single that statement is even more true today. Competition

FrequencyNetworks (SFNs) which will allow one  for access to the spectrum has never been so acute.
frequency assignment to cover the whole country.

This will allow the maximum utilization of the Digitalization would allow part of the spectrum
spectrum. now in use for our present television services to be

released for additional services or for other uses
SFNs are possible because of the use of the multsuch as mobile telephony. This would then be-
carrier COFDM modulation technique that | come a marketable asset worth many millions of
mentioned in relation to DAB. This technique is ECUs per year. A rough calculation of the situa-
also employed in the DVB Terrestrial Specifica-tion in the UK reveals that a pay-back time of two
tion. The COFDM techniques were applied ex-to four years might not be unreasonable.

perimentally to television over five years ago . ,
and a very extensive range of experience hastatistics show that new consumer technologies

been built up in France, the UK and Scandinavial@ke araverage of 10 years to attain 50 % penetra-
Although single-carrier systems such as the On{‘_ij_on. This has been true t#levision, colour televi-

proposed in the United States have been considon: theVCR and more recently the CD. There is
ered, COFDM is really the only option in the N0 reason to believe that it will be any different for

densely-packed spectrum environment of gy digital television, unless some form of accelerated
rope, which also has the requirement to maintaifmPlementation approach is adopted.

a'\IIeX|st|_ng analogue services during thetranS|-Apart from freeing up the spectrum, such an
tion to digital systems.

approach would have other advantages such as
providing quicker access to more programme ser-
vices, better technical quality, reduced operating
costs for broadcasters and a stimulant for the con-
sumer electronics industry.

mmm 7. Economics of digital
delivery

Leaving aside the technology for the moment

. ; ‘This concept is certainly worth a study at EU level.
what are the economics of all this progress?

The economics of the concept seem sound but its

) ) sheer magnitude might, of course, be a deterrent.
Satellite and cable services are now well-estab-

lished services for which the viewer pays either @Digital technology will present broadcasters with
monthly rental or watches programmes on the basisiore competition but with many more opportuni-
of pay-per-view (PPV). ties. If it is to appeal to the public it will have to

offer more than the present services. Near-VOD
The terrestrial channels, in the main, are “free-toseems to be the service that the satellite operators
air”; they are financed by licence fees and/or adin particular are most enthusiastic about. It means
vertising. Ithasbecome abundantly clear in recentthatthe same movie is shown on a number of chan-
years that governments are no longer ready taels with staggered starts, perhaps at 15- or
allow increases in licence fees, in order to fundlO-minute intervals. Full VOD, where there is no
new technologies. Furthermore, the elasticity ofwaiting time, is the ultimate goal but will take
advertisingrevenue continues to be tested. Theresome more time to achieve.
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Abbreviations

mm 8 HDTV

HDTV production is now firmly established and

ACAT Advi itt A . .
CATS Tg\él\'/sglirgncé))rlr;gmese(ag A)d vanced HDTy cameras, for' instance, are today aval!able
. at prices just 10% higher than that of conventional
ATS Advanced television system cameras. The question of standards conversion
ATV Advanced television has been solved. The Olympic Games will be cov-
CA il samss ered in both the Japanese 11_25-Iine/60 Hz stan-
- dard and the European 1250-line/50 Hz standard
COFDM gggenﬂucl)triﬂ]g?(i?lnal frequency divi- with an exchange of signals between the two. In-
P 9 deed, this type of exchange was already a feature
DAB Digital Audio Broadcasting of the Winter Olympic Games in Lillehammer,
DTH Direct-to-home Norway, in 1994.
DVB Digital Video Broadcasting However, an HDTV standard for transmission still
DVD Digital versatile disc remains to be agreed. Inthe USA, impressive dem-
' onstrations took place during the NAB Convention
ECU European currency unit . . . .
: _ v _ in Las Vegas in April 1996, so the technology is
EPG  Electronic Programme Guide there. Further pronouncements from the FCC
ETSI European Telecommunication regarding channel allocations are eagerly awaited.
Standards Institute
EU European Union Japan continues to push ahead with its satellite
P - _ HDTYV service using the analogue MUSE system.
FCC Federal Communications Commis- Lastmonth, transmission hours were extended fur-
sion (USA) ther (to 13 hours per day).
HDTV  High-definition television o
, - In Europe, the DVB specifications support HDTV
ISDN Integrated Services Digital Network transmissions
MMDS  Multipoint microwave distribution
system All the ingredients are there — apart from an accept-
MPEG  Moving Picture Experts Group able homedDTV receiver. For a full appreciation
: : : of HDTV, a large screen is necessary. Cathode-ray
MUSE gﬂnuclgg'iﬁ sub-Nyquist sampling tube technology does not lend itself to displays
_ 9 o larger than 80 cm or so. Above that size, the re-
NAB National Association of Broadcast- ceivers become too bulky and heavy for the aver-
ers (USA) age home.
NII National Information Infrastructure ) ]
(USA) But help is around the corner; the flat-panel display
PPV Pay-per-view r_nent|oned earlier is likely to b_e available |n,qu_an—
) tity and at a reasonable price in a few year’s time.
SFN  Single frequency network This will undoubtedly stimulate a new awareness
SMS Subscriber Management System in HDTV.
VOD Video on demand

The results obtained by DirecTV in the USA are

Another new development — the Digital Versatile
Disc (DVD) which will be released later this year
— will provide a new level in home quality. The
DVD, with a playing time of about 8, hours, will
rovide a quality level that is higher than that of

very heartening. DirecTV is a 175-channel syste
and costs the viewer a subscription which is four or

five times higher than that for cable. Yet the serq pglieve that the flat-panel display and the DVD
vice has proved very popular, with the subscrip-system will create a demand for broadcast HDTV,
tions outstripping all expectations. just asthe CD created a demand for higher quality

o . _ . radio and, hence, encouraged the development of
Interactivity is a feature which will be important. the DAB system.

Electronic games, audience participation in pro-

grammes, computer software and telephony sefFhereare many more aspects to Digitaldvision
vices are all potential attractions. And then, ulti-which | have omitted but perhaps there is one fur-
mately, not too far down the road, we have theher important topic that is worth mentioning:
prospect of High Definition Television (HDTV). conditional access

AL or indeed PALplus.
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mmm 9. Conditional access ing sands. It is inevitable that Europe will end up
with three or four dferent CA systems, necessitat-

The question of conditional access (CA) hasing in most cases more than one set-top decoder.

proved to be the most controversial within the

DVB Project. This is because it is so commercially

sensitive. mmm 10. Implications of the digital

era
CA systems ensure that broadcasting services are
accessiblenly to those who are entitled to receive The implications of the digital era are, indeed, far-
them. Such a system usualipnsists of three main  reaching and will affect all involved in the broad-
parts: casting chain — from the programme originator to

) _ the viewer at home.
— signal scrambling;

— encryption of the “electronic” keys needed byWe are really entering a new culture, thgital
the viewer; culture Already, technical personnel have had to
: undergo a fundamental change in thinking and
- a .Subscnber Managemen} System (SMS)r asoning. The concepts of analogue technology
which ensures that entitled viewers are enable ust be put to one side whilst the new technology
to watch the programmes. must be seen in terms of streams of data passing
_through various processes. An understanding of
IIhe effects of these processes on the bit-stream is
ssential.

The importance of CA is not only confined to sub
scription channels but might also be required fo
free-to-air services where intellectual copyrighte
agreements relate only to specific-area coverage.

Programme-makers and schedulers will have to
A number of proprietary CA systems are alread))eam how to cater for audiences which may haye
in use for analogue services; these have made@ Many as 500 or even 1,000 channels from which

commonapproach within the DVB Project impos- (0 choose.  Network names such as RTE1 or
sible. Channel 4 will no longer be important; the audi-

ences of the future will choose their programmes
A European directive on digital television makesalCCOrOIIngI o subject matter. They will probably

. ) X - programme their own schedules, selecting from
mention of a Common Interface in receivers; th|sp 9 9

would encourage the manufacture of a standard ret-h e myriad sources available to them.

ceiver, irrespective of the CA system used. This _ ) _ _
directive, however, does not make the Common e viewer will be assisted by the Electronic Pro-
Interface mandatory for receivers. gramme Guide (EPG), a device built into the sys-

tem which will provide programme information on

The DVB Project has agreed on a Commona" sources, catalogued accordi_ng to prg\gramme
Scrambling Algorithm which will now be used in type, presenter, programme rating etc. A remote

all European systems and may be licensed by ar ntrolwill allow easy manipulation of the EPG so
manufacturer atviewers can navigate through the programmes

and instantly select the programme of choice.

The Subscriber Management System is the busi- ) o
ness entity which issues smart cards, sends odf?€ future is not far away now and itisgital.
bills and, of course, receives payments from sub-
scribers. Animportant resource of the SMS is the
subscriber database which contains sensitiv@ Bibliography
business information. Consequently, operators
with existing systems are not prepared to change[1] ITU-R Recommendation BT.601-4: Encod-
to new systems and, indeed, are anxious to expand ing parameters of digital television for stu-
their systems into other channels. dios .

. . [2] Flowers, B.: Interworking tests on 34 Mbit/s
The result, today, is that the large media conglom- "~ ancoders-decoders

erates are vying for position. Each week brings EBU Technical Review No. 269, Autumn
news ofnew alliances. The landscape is like shift- 1996.

EBU Technical Review Autumn 1996
Waters



