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In December 1995, the EBU held a
Technical Seminar on new television
production tools for the next decade.
In this article, the authors give their
personal views on the main
elements covered by the seminar —
compression, recording, archiving

An EBU Technical Seminar on new television pro- and routing.
duction tools took place at Montreux, Switzerland
on 11 — 13 December 1995. It concentrated on
those production tools which make use of newarious video compression systems have been
recording or transportation methods based omjeveloped for different applications. As a result,
compression. new recorders, servers, non-linear editors and
networking systems have proliferated without
The concept of compression has been around fapparentoherence. The Production Management
some time in the television world but it only Committee (PMC) of the EBU, which supervises
emerged recently as an element of design for praall studies relating to production matters, decided
duction tools, essentially in the recording areaas a matter of urgency to prepare an objective
After it was accepted in the production area, its usenapshot of the current situation — in the form of a
spreadyuickly and a hype similar to the one which technical seminar — for the benefit of studio engi-
had surrounded its use in the transmission worlaheers and technical decision-makers. All systems
began to produce a similar confusion in the prowould be introduced in pure technical terms and
duction area. would be described by objective data, in order to

W= 1. Introduction
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“sift the hype”. Demonstrations would also be giv- computer industry, the result is a frequent lack of
en, specifically oriented towards the needs ofnteroperability. Software solutions intended as a
broadcasters. The seminar was also aimed at prbridge between different products, do not neces-
viding the basis for any possible standardizatiorsarily give the answer requested in the television
activity that might take place in this area. chain; for example, they generally do not provide
bit-rates that are compatible with television pro-
The seminar programme was coordinated by Mrduction processing, nor do they provide real-time
H. Schachlbauer (IRT) who, for many years, wasvorking.
Chairman of EBU Specialist Group MAGNUM.
Then — following the recent reorganization of the
EBU Technical Department — he went on to
become Chairman of MAGNUM'’s successor:
EBU Project Group P/DTR (Digital Television
Recording). Mr. Schachlbauer managed to attract; X ; . :
key speakers at “Sifting the Hype” who skillfully ighest quality requirements. Coupling the in-

delivered presentations at the appropriate level fopreasing numbe_r of 3|gn_al generatlons_ which
the participants. modern production techniques imply, with the

often limited quality that computer systems cur-

The International Academy of Broadcasting (I1AB) rently Sﬁe(:i’ fotr_ V|deto,ﬁwas S‘ienk"’.‘s afrlsky_zdven—
took care of the logistics of the event — which Wasturg.f rtotuc_: ||on S e:h werg_ O(i_ iiig or evidence
held inthe Petit Palais, a restored building close tgind for tutorials on the subject, the seminar pro-

the Convention & Exhibition Centre in Montreux. gramme.had thus been planned to meet these
expectations.

Compression is intended as a solution to the bit-

rate problem. However, broadcasters have been

hesitant about bringing compression into studios
s these places have always been a domain of the

The seminar was open both to EBU Members and

non-Members, as well as to the specialist presverviews were first given by research experts
About one hundred persons attended (not takingoth from industry and from broadcasting orga-
into account the speakers, who numbered aboizations. They covered the principles of lossless
40). Loose-leaf copies of the speakers’ texts werg@ompression and of compression systems using
distributed at the seminar and the interest showgjscrete cosine transforms (DCTs) such as JPEG,
in these has subsequently persuaded the organigt-JPEG and MPEG. Wavelet and fractal-based
ers to produce a bound version of these docusystems were not forgotten. The differences be-
ments. tween these algorithms are not always well per-
ceived and their respective applications are not so
obvious. Even at a conference, this is somewhat
arduous to make clear, so the accompanying
papers were very welcome.

mmm 2 Compression

The seminar started with a presentatiothergen-
eral principles of compression. The session chair-
man was Mr. M. Ardito, head of production sys- The most recent of these coding algorithms stan-
tems athe RAI Research Centre in Turin and alsodards — the 4:2:2 profile at the main level of
Chairman of the EBU Production Management\iPEG-2, which has been designed to suit studio
Committee (PMC). applications better than the basic algorithm — was
the subject of a special paper by Mr. C. Ricken
Mr. Ardito's main message was that the new(Technical University of Braunschweig, Germany).
technology has radically changed the way a givemr, J. wilkinson (Sony) reported on tests made to
piece of equipment performs a given task. Dedigssess the effect of some parameters in the algo-
catedequipment no longer operates through a speithm, especially in relation to the noise contri-
cific hardware design but rather through softwareyytion. The standardization procedure is nearing
control. Atfirst Slght this would seem to give each Compietion; the full set of tests are now being
tool a greater universality. However, given theanalyzedand, very likely, a formal proposal will be

wide range of companies wishing to enter the propyt to the relevant ISO Sub-Committee (SC 29)
fessional broadcast world, especially from thethis Spring.

: ) ] All the tutorials were well illustrated. Special men-
1. A 400-page book which contains all the Proceedings of tion has to be given on this matter to Mr. M. Barbero
“Sifting the Hype” is available at a price of 140 CHF for . T
EBU Members, 160 CHF for non-Members. Orders can (RAl Research Centre) for his very clear presen-
be sent to Mr. J.J. Peters at the EBU in Geneva tation on transform coding techniques, with the
(Fax: +41 22717 27 10). help of some sixteen specially-designed figures!
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Figure 1

The team behind
“Sifting the Hype™:
(from the left)

Mr. G.T. Waters,

Mr. H. Schachlbauer,
Mr. M. Ardito,

Mr. J.J. Peters and
Mr. R.A. Chalmers.
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This concatenation problem has been judged to be
such an important issue for broadcasters that the
EBU has set up a project group to study this sub-
ject. It is chaired by Mr. Hans Hoffmann of the
IRT. Atthecommencement of these studies, about
200 combinations of coding links were examined
in experiments carried out by the IRT in Munich.
Mr. Herbert Hofmann, another IRT expert, pres-
ented a report to the conference, explaining the
conditions behind the choice of combinations and
the way the experiments were conducted. The
tests clearly showed that picture sequences which
are relatively uncritical for a single link may be-
comecritical by the addition of artefacts generated
through concatenation. For example, non-linear
editing systems are a particularly hostile environ-
ments for compressed signals. The tests also
showedhat the situation appears even more sensi-
tive when one considers the whole television
chain. There is a noticeably negative effect when
34-Mbit/s codecs are used in tandem with PAL

m 2.1 Concatenation of digital interfaces.
processes
B 22 Evaluations of picture quality
The production chain of today is characterized b
a succession of many processing links. Cons
quently, a critical matter concerning compressio
systems is that of their concatenation.

y_l'he last presentation in this tutorial session, by Mr.
. Lodge (ITC), examined “what is wrong” with
current methodologies for evaluating picture qual-
ity. He proposed criteria for the building of meth-
ods which are appropriate to compression systems.
Good picture quality at the output of a given cod-
ing system does not imply that the coding can b&onventional methods are of limited use in this
repeated, particularly in the case of compressiorase, especially when the compression coding is
techniques which leave out part of the source independent on local picture content. There is no
formation. Moreover, what makes the presenkign of an objective method — i.e. test signals —
(MPEG) situatiorbasically different from the situ- which could take care of such a treatment; the
ation that resulted from previous standardization isature othe artefacts which can arise is extremely
that encoding is not defined. Algorithms should bevaried. Subjective evaluation is therefore the way
compliant but they can be different. Therefore, ifto go but, even there, existing methods are not
two encoders are fed with identical video signalgotally reliable. The ITC tests dealt with the
and even if they deliver equivalent output ratesyiewer’s tolerance to distortion and the identi-
there is no guarantee that the decompressed vidé€igation of scenes which would reveal deficiencies
quality will be the same. in the subjective optimization of compression
schemes.

Different compression algorithms show different

artefacts. As each coding step in & productiofy 3 Recording
chain can use a different coding algorithm, each
subsequent step can influence the following codyy 3 7.
ing step in some way. Concatenation of coding
stepscan therefore result in a very variable picture“From tomorrow, tape is dead” was a frequently
quality. The variation can be quite unpredictableheard refrain before and during the seminar — but
as some coding artefacts are dependent on the the requiem premature? Certainly many
picture content. If one then adds to the effect omanufacturerare confident in the future prospects
compression, the need — for some time yet — tof tape, at least in the short- and medium-term, and
implement signal format conversion at certainare backing their confidence with investment.
points in the chain, we make it almost impossible

to determine the probable performance of a typicaMr. S. Owen (Panasonic) gave his personal views.
television chain equipped with such new tools. He recalled that digital video tape got off to a slow

Digital video tape
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start; it is only now gathering momentum as thebest met by disks. The only questions were ones
third generation formats begin to become theof cost and quality. Disk technology is advancing,
work-horses of the broadcasting industry. Tapeand a number of very interesting seminar contri-
itself has shown steady if unspectacular improvebutions on the basic technology of disk drives
ment. This, combined with the acceptance of mildpredicted that it will continue to advance in the
compression and more sophisticated error corredoreseeable future. However, the vital parameters
tion and channel codes, has led to not one but three capacity, cost-per-unit of storage, bit-rate and,
new proposals for lightweight fourth-generationto a lesser extent, access time — still pose problems
tapeformats. These are aimed at acquisition, lowfor simple disk systems. Disk systems are rarely
end production and what is now referred to asimed at full studio quality, which means “4:2:2
streaming i.e. taking off finished programmes or Rec. 601" signals. Therefore, in almost all solu-
material for later use. Although similar in sometions aimed at general broadcasting as opposed to
respects, these new formats are aimed at differehigh-end production, compression is used to
market sectors and are intended to fill differentachieve a more attractive balance of quatiapa-
gaps in the respective product lines of theircity and cost.

manufacturersaccording to the descriptions of the

SX format by Mr. P. Sykes of Sony, the DVCpro Much of the attraction of the many non-linear
format by Mr. S. Owen of Panasonic and theeditors which are on the market is that they are
D-VHS format by Mr. N. Neubert of JVC. based on widely-available and cost-effective
workstations used for many other applications
and thus they take advantage of the economics of
large-scale production. It must, however, be re-

Whatever the future for tape, even the tapé‘nembered that the cost is relative. These are not
manufacturers agree that it will never again havdhe sort of PCs that can bought over the counter in
the field to itself. Disk storage was thus the mairf: COMputer store. An approach common to many
subject of the seminar and Mr. Schachlbauer hag'anufacturers and customers is to ask “can we

assembled an impressive number of authoritativéCcCept the quality that we can get from this equip-
speakers to cover it. ment?” rather than asking the question “what

equipment do we need to get good quality?”.
However, it was very clear that the advances in
processing power and disk technology mentioned
above will take place, whether or not it is used in

whereandhow? Two approaches emerged duringbroadcasting, because the primary driving for_ces
the seminar, based on the different backgrounds ¢foM Other computer users are so strong. Things
the manufacturers. Traditional broadcast manu$an Only get better.

facturers such as BTS, Panasonic or Sony, saw .

disks as a new medium to be integrated into th& 33 Video servers

traditional production structure. Their approachanother popular application of hard disks which
was to use disks in situations where they are mos{as strongly canvassed during the seminar is what
suited, and to use other technologies in situationg now being called theideo server This was pro-
wherethey offer a better alternative. The user may,osed for two uses, either on final playout or as a
not necessarily know, or care, how the signals arg,y|tji-access store for topical programmes such as
stored. Other manufacturers, particularly with age\ws or sport. In the case of final playout, the
background iromputing, such as IBMgKtronix  attractivefeatures are instant (or very fast) random
and Hewlett Packard, started with disk recordergccess and multiple playout. Programmes, partic-
and proposed using other technologies only whegarly short items such as advertisements, station
their basic disk technology is not suitable. Alter-|pg trailers etc., can be played out under software
natively, hey limited their products to areas which control to one or more networks. These features
can be solved b_y disks, rather than offering acrossnay be possible today with automatic cassette
the-board solutions. loaders but the video server seems a more natural

_ _ choice for this application — provided, that is, that
There was strong agreement during the seminape quality is acceptable.

that no single technology is suitable for the whole

range of broadcasting activities. For instanceHereagain, there is a difference between the “best
everyone agreed that hard disks offered the mogtossible” and the “good enough” approaches. At

user-friendly approach to editing. The require-the moment there seem to be problems with

ments ofediting — random access, non-destructiveachieving the necessary quality, speed and capa-
editing,ease of handling the audio and video — areity, all at the same time. A playout server may

B 32 Disk storage

Everybodyknows that disk storage will come and,
in fact, it is already in use for a number of appli-
cations. The questions are ribtor when but
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Figure 2

General view of the
delegates at “Sifting
the Hype”.
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need to store days rather than hours of programmend weekly access. Eventually, when the material
material. What the accompanying demonstrationsis no longer “hot”, it is streamed onto tape, data or
at the seminar appeared to show, was that presemideo to be stored for future historical use.

day proposals did not put a limit on the quality

which could be delivered to the home by convendt is important to realize that this sort of disk system
tional methods of terrestrial, cable or satelliteis much more than a collection of disks. It contains
transmission. In other words PAL and SECAM, sophisticated backup facilities and much redun-
coupled with the defects of transmission pathsgancy, to ensure thatdan survive damage or mal-
seem to be more of a quality bottleneck than théunctions of its individual components.
compression used on servers. Furthermore, if the ) ) )

confident predictions on improvements in diskA” solutions tqke the integrity of the data stored on
technologyare achieved, then practicaffcatiable disks very seriously. Thls is a well-understood as-
servers may be here soon. An open approach RECt of data_proce.ssmg r_:md there are many tech-
compression is already apparent and several digkdques tavoid the immediate effects of total or, as
systemsallowed the user to chose the compressiof much more likely, partial failure of the disks.
to suit his/her needs or even to use different comlNtegrity is significantly more important for com-
pression on different programme material. Diskspressed television signals because the opportuni-
can exploit variable-length signals in a way that isies for concealment are so much less.

impossible with tape. . . .
P P Like so many terms in the new world of informa-

The other popular application for a video server 100 technology,random access” has many differ-

the multi-access working store for topical pro-€Nt Méanings. Does it mean that any user, or all
grammes — fitgnore into the concepts of the tradi- userscan access any frame in the server? Or does
tional manufacturers who are thinking of inte- it JUSt mean that a user can ask for a sequence and
grated solutions. They have targeted newsroom@et 't dok\J/\I/ntl;:)ad(_ad O,)”tohh'S/ her workstation in a
as areas where such technology can benefit tHgasonablyteorttime? The two concepts put very
lifferent demands on the hardware, the software

users and can make possible attractive new co h h | archi f
cepts of working. In news, quality has alwaysa”dt e cost. The central architecture of servers

ultimately taken second place to immediacy. AnyCan have_ important differences which may influ-
picturesare better than no pictures at all. HoweverSNce their usefulness.  Amongst other things, as

muchthis principle goes against the grain of manyMr- P- Owen (Quantel) pointed out, the architec-

broadcast engineers, the operational pressures fiyre of the server influences whether a final edited
play out directly from the edit workstation will be sequence can be played out in real time or it has to

irresistible, given today's competitive climate. € rendered into a separate output recording.

This is very much a “top-down” approach where

the whole operation from acquisition to archiving The choice of a suitable compression system for

) : : . torage, or of not using any compression at all,
is covered in a seamless operation. Tape is used Rrorad . g any P
will be a very important consideration, as was re-

acquisition, individual disks are used for editing, . X . .
and servers are used for holding material for dail;}clectecj n the earlier sessions of the seminar and
re-emphasized by Mr. D. Chawner of Sony. He
put more emphasis on the compression system
than the hardware, particularly for large inte-
grated solutions where the whole complex shares
a common compressed backbone, linking many
different types of equipment.

There are many possible variations on the server
theme. For instance, AVID has developed a cam-
corder which records on hard magnetic disks; the
disk is removable and can be plugged into the
studio production system. A number of variations
on optical disk technologies have been proposed
for permanent records, e.g. by Pioneer. Other
archival options use data streaming tapes instead
of video tapes.

This illustrates the dilemma for users. Is it better
to opt for a package solution which may tie you
into a single supplier but which can be seen to
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work, or to opt for an open solution which will al- expect to bable to play it in yet another 30 year’s
low you to choose the most effective solutions taime.

individual needs but which may contain unknown

problems when integrated into a whole systemdhe technical problems may turn out to be relative-
Certainly many potential users may be frightenedy easy to solve compared to the organizational
by the cost of an integrated approach and magnes. In rany cases no one knows what is actually

prefer agradualist one, for no other reason than thén some old tapes. Better ways are needed to log
lower initial impact on their budgets. the material that is stored in an archive so that it can

be accessed via database “search and browse”

techniques. This should be started now to avoid
mmm 4. Archives problems recurring in the future, but few broad-

casterseem to have the resources. This is an issue
It is a truth universally acknowledged that a tele-overlooked in many would-be solutions which
vision station in possession of a good fortune musgoncentrate on the hardware.
be in want of programmes. This has led broadcast- )
ers to take a much closer interest in their archivegirchives should be about “store and retrieve” not
No longer is the archive a convenient place in'Storeand forget”. Even those who appreciate this
which to empty the shelves of the productionmay have difficulty with the scale of the problem.
office, but a gold mine of material which can be!t has been difficult enough to protect vintage ma-
recycled ad infinitum. In the seminar session orferial from the 1960s, stored as early video tapes,
archives, it became clear that there are as mar§t alone the vastly larger number of programmes
views on what an archive is, as there are solution®1at have been stored in later years on a bewilder-
for the requirement. Even within a single broad-ing variety of formats. And that does not take into
caster, it seems that the term can have many intepccount the data, scripts, stills, unedited takes,
pretations. To aews department, an archive holdsProwse-quality extracts, etc. which a fully-auto-
last week’s news; to a film library, it contains mated archive would entail.

material nothing less than tens of years old. The hel ‘ .
material held in a television archive, not incIudingNevert eless, many manufacturers are suggesting

films, cannot date from before the dawn of the agdt€resting solutions which can be applied to lim-
of magnetic recording (in the late 1950s). Sincdted areas of_teIeV|S|on production. _Generally
then, however, the growth in television archivesinese use a hlt_ararch_y of storage media, base(_:i on
has been exponential. pomputelexperlence in large data bank;. Mater!al

is relegated to cheaper but less accessible media as

. . . . time passes. The final storage media may well be
Putting across the viewpoint of major broadcast- . : . X
ers, Mr. P. Calvert-SmittBBC) and Mr. D. Fram- a data medium, tape or optical disk, which may be
bourt (INA) reported on the problems of ancientqUIte unfamiliar to broadcasters, e.g. Media-

. . vault system described by Mr. S. Atkinson of
programmes. The original 2-inch quad tapes ar%torageTek th&xabytesystem described by Mr
now obsolete and deteriorating. The replay equi : :

ment isold and difficult tokeep running.The same °G. Boath of Tektronix and the data tape format
o : €ep 9. described by Mr. I. Wordsworth of Sony.
is increasingly true of 1-inch tapes in B or C for-

mats. Many broadcasters — realizing the historigr,o major difference between these systems and

and commercial value of old recordings — ar€yerarchive applications seems to be one of time-
starting todub old tapes onto newer formats. Othelg.o1e and volume of television production. The

broadcasters are still calculating the cost and d@,ascale is not measured in days, weeks and

not like the answers! months but rather in weeks, months, years or tens
of years. The number of separate video tapes
Technicallythe choice of a new formatisfiifult. ~ aiready runs into millions: each one needs tens of
Most, but not all, accept that it should be digital. gigabytes of raw dafa One problem which the
But is it better to leave the signal in a coded formyata processing industry has effectively solved is
or to decode now? Should data compression bgye integrity of the data. This is far more important
used or will the future demand a better quality3yith financial data than it ever can be for televi-
Should we it and see the next generation of tapesion. There are also well-developed methods of
and disk? Do we need a specialist format folpgging the error rates when replaying material
archives or are there too many formats alreadyfom a known defective media. Using these tech-

All these questions were put without any definitivenjques, any endangered data can then be dubbed
answers. It is important to take into account the

large time spans involved. We may wish to transfer2. Data which accords with ITU-R Recommendation 601
a 30-year-old tape to a new format now, and still  requires 27 x 60 x 60 Mbytes/hour.
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automatically onto a new supportexen a differ- Among the various sorts of computer network
ent media. These are all important steps towardsystems which could have specialized applica-
the “eternal archive” where the user asks for andions in the studios, ATM is being pushed very
receives a programme in the form of data — not, aBard by its proponents, both for local-area net-
now, where he/she receives a tape which containgorks and wide-area networks. Although origi-
the data. nally designed for low bit-rate communication
applications, it is now available at many speeds up
A . , to digital television rates and even higher. If used,
nother interesting approach to a broadcast ar; ; .
L . ATM would change considerably the architecture
chive is to use a more stable medium such as opt|-f th ducti tre- f | hvsical
cal disks. These tend to be WORM disks (whichO € production centre, Tor examplé, no pnysica
were described by Mr. P. Kelly of Pioneer), so arerOUtIng swnche_r would be neede_d. That. function
most suitable for completed programmes, revould be carried out through interactions be-

. tween the ATM packet header addressing in-
;?,;%Z%g onegiss. Other types, however, are alsoformation and the “cloud” of ATM connection

points.

A further aspect to add to the already confusing ) ) ] .
scene is the question of non-real-time access. DBTM Wwill almost certainly be implemented in
users really want instant replay in real-time fromfuture telecommunications networks but its use in
material which has been undisturbed for many? Studio environment is questioned. The quality
years? Would they want a browse copy for officel€Vel is not yet good enough for use in the tele-
viewing before they made a final decisionowd  Vision production chain. ~ Furthermore, ATM
they be happy with de"very within a day or so, bySW|tCheS which can handle the full television bit-
means of amexpensive data circuit? Perhaps thisfates are too expensive. It is therefore expected

last question somewhat anticipated the next sedhat broadcasters will consider that SDI should
sion at Montreux . . . remain the standard within the studio, and ATM

could be used outside it. For example, ATM is

known to be the technical basis for an exchange

network for audiovisual archives being planned
mm= 5 Routing by INA and the BBC.

A basic reason for the development of compres- ) ) i
sion systems was the need to be able to conve-gzhe seminar also heard presentations on file for-

video signals in the limited bit-rate channels thatMats which are more at home in the desktop video
previously were available in the telecommuni-field, .g. OMF, open DMF etc. The EBU has es-
cation and computer worlds. With high-quality tabllsheq contacts with the manufacturer§ con-
video compression schemes working at e\,ergerned,.ln ordgr to ga‘gher as much information on
decreasing bit-rates, and data networks bein§€ Subject as is possible.

designed for ever-increasing bit-rates, some con-

vergence_o_f the technologles can be o_bsgrvedrhe last session made it even more obvious that
Can television production benefit from this situa- : S . _
a certain level of standardization is required if

ion? i - i . - . .
would 1ot the television studio cabiing be beuer Yarious Iinks of the television production
structured into a network? The session propose ham are to work in a complementary and har-
an overview of the most éommonly—cited candi- | onious way. Sta_ndards should also be estab-
lished to allow equipment or system to be used

dates for networks in the production area. flexi o : N
exibly within any given link, in order to allow

interchange and interoperability. This view-
Protocols specifically designed for video net-point was expressed by Mr. K. Davies (then
works include Fibre Channel, operating at a clock/ice-President of Engineering at the SMPTE)
rate of 270 Mbit/s, and adopted by DVB for inter- who has many years of experience in standard-
connecting compressed digital video and SDlization activities. Talking about MPEG-2, he
data. The SDDI protocol has been devised bynentioned that this set of standards giai@sost
Sony to convey multiple compressed video sig-unlimited flexibility but (also) unlimited oppor-
nals on an SDI link. It has been proposed to théunities for disaster in the production environ-
SMPTE as a standard. SDDI is currently beingment, where editing, switching, mixing, effects,
discussed with broadcasters, especially as it lookgeometrical manipulations and the like are es-
like a natural extension of SDI, and can providesential. Thus there is a need (. . .) to define ap-
expanded routing possibilities. plications-oriented sub-sets
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The broadcasting community therefore has a largelear and unambiguous way. However, a general
amount of verk ahead of it, in order to complement survey of the situation has been presented, which
the universal agreement on the use of MPEG-2 foclarifies the relationship between the various pro-

digital television. posals.

The contacts that have been established, and the
mmm 6. Conclusions frank exchanges of views and of information that

the occasion gave rise to, have elicited many posi-
We do not know whether the Montreux seminartive comments. Consequently, a similar event —
has effectively sifted the hype. Many technical“Sifting the Hype 2" — is being planned for early
proposals still need to be examined in more detail998 with, nevertheless, a somewhat modified
before the potential users commit themselves in ocus and target audience.

Third International Symposium on Digital Audio Broadcasting
Montreux, 4 and 5 June 1996

The EBU — in cooperation with EuroDab Forum and Eureka 147 — is organizing the Third
International Symposium on Digital Audio Broadcasting.

This symposium is held every two years and attracts manufacturers, service providers, net-
work operators, broadcasters and other parties involved in DAB from all over the world. It
is a great opportunity to meet and discuss technological innovations for the production,
distribution and emission of sound, data and multimedia programmes.

This year, the symposium is being organized at a critical time when DAB technology is be-
ing brought to the marketplace in many countries. It will thus provide an opportunity to har-
monize the introduction strategies of DAB around the world.

Papers will be presented by leading DAB experts from the many sides of this exciting new
technology — representing the equipment manufacturers, broadcasters, network providers
and regulatory organizations.

The main sessions will cover:

— essential highlights of pioneering DAB projects

— markets and consumers

— DAB services

— DAB equipment

— DAB technology

— satellite DAB

— planning and using the frequencies

Early on the second day, there will be a Technology Market Place which will provide an op-

portunity for the front runners to describe their experiences when setting up major pilot
projects, on-air DAB services, SFNs, etc.

Further information on the Third International Symposium on Digital Audio Broadcasting
can be obtained from:

Mr. George T. Waters, EBU Radio Montreux
Ancienne Route 17A or P.O. Box 1451
CH-1218 Grand-Saconnex (GE) CH-1820 Montreux
Switzerland Switzerland

Tel: +4122 717 2111 Tel: +41 21 963 5207
Fax: +41 22 717 2749 Fax: +41 21 963 8851
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