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The benefits of open standards in broadcasting 

It is clear that radio and television are in the process of rapid change. The introduction of digital 
broadcasting has already started, and the message from around the world is positive. Digital signals 
will be available to a large proportion of the developed world before the new millennium. 

At the same time, we are seeing a parallel revolution in information technology. The communications 
networks are providing greater capacity, and there is an expectation that costs will drop. This will 
create many new opportunities for information and entertainment, as well as the traditional business 
activities. 

Much has been said about convergence. The moon and earth have been attracted to each other for 
million of years, but, fortunately for us, keep revolving round each other rather than colliding. It may 
be that there is little hope that the two sides of the information industry will actually meet. 

Possibly, the reason for this is that broadcasters view content (programmes such as news, sport, drama 
and entertainment) as their prime product. The platform is merely a means to the delivery of the 
content. In the case of the computing world, it is more a case that the platform is the main product. 
This leads to a slight conflict which may be difficult to overcome. 

In effect, the business of the broadcaster is that of creating programmes and making them available to 
the consumer. Anything which enables more people to participate in the product is a good thing, and 
anything which prevents that is a bad thing. Given that the vast majority of people are potential 
customers, it is a very large market. We need confidence that our product is accurately delivered. 

There are two contradictory ways of establishing a satisfactory path. 

The first is completely to control all aspects of that path. In this case, it means that the broadcasters 
would own all the specifications and control the manufacturing and its quality control. This is 
obviously a strong possibility, but it is clear that the size of the operation required to quality control 
the delivery of receiving equipment would be in danger of overshadowing the prime business. 

The second option is to adopt an open standard, and expect all equipment to be interoperable. This 
appears to be the best way to proceed. It allows specialist service providers to concentrate on their 
specialities; it allows an open market free from the horrors of monopoly, giving the customer choice 
and value for money. 

For these reasons, there is a strong motive for open standards in broadcast delivery. In the studios the 
need for interoperability and programme exchange with other providers leads to a similar desire for 
open standards in the studio. 

The last thing broadcasters want is to have to operate with a range of different incompatible 
proprietary standards 

How do we cope with evolution? 

Open standards are relatively easy to adopt and maintain if they are moving slowly. However, today’s 
environment is different. Digital transmission provides bits. And a bit is a bit is a bit, we hear. This 
means that broadcast standards will inevitably be influenced by other standards. 



Standards cost money to develop. There is a lot of effort required by many different specialists if a 
standard is going to be satisfactory and fit for purpose. No commercial organisation likes to do work 
for no gain, and the result is that many of these "open" standards are not fully open, or fully specified. 

In the broadcast field, proprietary standards do create problems. Only the owner can change them, and 
the owner may not have the incentive to do the work. Hence the public is often disadvantaged by 
having to buy more than one decoder. 

Should television and radio be unified? 

Here the BBC is in a unique position. We already operate a television and a radio network side by 
side. Programme acquisition and editing often go on in parallel for the two media, and we are 
increasingly seeing a pressure to include Internet services in the same process. 

It is very expensive to have to produce different versions of the same material starting from scratch. I 
is much more economical if we provide a strong interoperability between the standards, both in 
production and broadcast. As a consequence, there is a strong logic towards a unification of the radio 
and television protocols. 

DigitaI radio as a case history 

With the development of digital radio, through the Eureka 147 DAB system, together with the 
emerging DVB-T networks, there is now the ability to deliver a large amount of digital information in 
a broadcast manner. The driving force behind these developments has been the need to improve the 
delivery of the conventional media - radio and television. However, this conference demonstrates the 
recognition that this digital capacity may be used to support a wide range of services other than just 
radio or television. 

Many of the services that may be imagined will be proprietary systems carrying high value 
information to closed user groups, where the nature of the broadcast signal (wireless and one to many) 
makes it a cost effective solution. Such services need not rely on open standards, although the 
implementation will be easier using established software components. For non proprietary services, 
open standards are the key to providing services to the widest possible audience while at the same 
time minimising the extent of any re-authoring. 

For a public service broadcaster, it is the broadcasting of data for a 'multimedia' application that is of 
primary interest, which then poses a number of interesting questions. We have identified that both 
DAB and DVB are similar in that they are digital pipes - what is it that makes them different. 

The first obvious difference is the available bit rate - although DAB can easily offer rates exceeding 
those available from traditional modems it is likely that many broadcasters will be unable to sacrifice 
a large proportion of the total capacity to non-audio services. In the UK, the current regulatory 
framework will limit the total bit rate for such services to 10% of the available capacity - i.e. between 
100 and 200 kbit/s. A similar percentage from a DVB-T transport stream would yield a much higher 
capacity. 

The second major difference is the target receiver platform. Televisions have screens capable of 
displaying video and, although this may change, radios do not. Also, the processing power, and hence 
cost, required to present multimedia information is a small overhead for televisions but is significant 
for radios - expectations of radios and televisions are very different 

For radios, a solution to the problem of platform (in the short term, at least) is to partner the radio with 
an external device that can manage the additional work of decoding and presenting data services, i.e. a 
home PC - a potential match with one profile of early adopters for digital radio. Clearly convergence 
coupled with Moore's Law suggests that the three platforms - television radio and PC - will soon 
become more integrated, which points towards one possible future. It is highly desirable, however, 
that applications should be defined in a way which is suitable for fixed software implementations as 
well as PCs. 



What is multimedia radio? 

We have looked at what the technology can provide but so far we have not answered the two 
important questions: What is 'multimedia radio' and what is value? Many broadcast systems have been 
tried without real success: Telesoftware and Programme Delivery Control over teletext for example. 
For the technology to succeed it is essential that we can provide information that people will want 
(and possibly pay for?), however it is now necessary for digital television and radio to 'compete' with 
the Internet in terms of presentation quality. 

The concept of multimedia radio merits further investigation, though, as in some ways radio has a 
peculiar advantage in its lack of a video component. Broadcasting multimedia content using formats 
such as MHEG and HTML provides at least two possible types of service; on one hand there are 
simple information services whose value has been proven by the popularity of teletext (subject to the 
quality of the information!), and on the other hand there is the possibility for synchronised 
presentations that are specifically related to programme material being broadcast at the same time. 
Watching television is an active pastime which usually relies heavily on the video component for 
conveying information. Radio however, allows the listener to be engaged in other activities at the 
same time, and so makes an ideal vehicle for rnultimedia presentations alongside the main 
programme. 

The demonstration at the end of this presentation will give some idea of the exciting possibilities that 
may soon be stimulating BBC producers. 

Should we use MHEG or HTML? 

Having clarified that there are services that will justify the existence of multimedia radio, the 
remaining questions to answer are closer to the technology rather than the content. The first of these is 
the question formats. 

Around he world and in a variety of different forums, developments in multimedia are taking shape at 
a bewilderingly fast pace, and the role of broadcasters as providers of information requires them to 
understand and maintain a presence across all of the different channels of communication now 
offered. This is clearly a driver for convergence from the broadcaster's perspective but it is also in the 
interests of the consumer for them not to be inundated with data in a variety of different formats. 

In the DVB world, MHEG has been 'flavour of the month' and seems likely to be the basis multimedia 
for digital televisions, while the Internet has continued to develop HTML. Between the two there is 
Java which offers the potential for more active multimedia components. The history of the 
development of HTML is in some ways a pointer to its shortcomings; the original intention was to 
provide simple text formatting since high quality graphic displays were not available at the time. 
Subsequently, the effects of Moore's Law and the widespread availability of Internet access have 
dictated that the original concepts be extended to meet each new demand. HTML has not been 
developed as the answer to a single problem but has evolved over a considerable period of time 
through the need for it to solve new problems. The development of MHEG seems to have prompted 
one of the latest evolutions - HTML 4 will be able to place components at specific positions on the 
display, which is the final surrendering of the original principle that HTML should be independent of 
display device. 

It is worth noting that HTML has succeeded because it was designed (very well) to allow for 
expansions. The HTML extensions we have seen in recent years have, in the main, been 
accommodated with very little pain. However, as has already been stated, evolutionary standards are 
difficult to manage in a broadcast environment. 

MHEG provides facilities that are similar to those offered by HTML, as well as being more powerful. 
It has been designed with the specific intention of supporting multimedia presentation in a television 
environment. It offers a framework that is closer to a conventional object oriented programming 
language than HTML which offers benefits in content creation, as well as allowing more dynamic 



behaviour than 'plain' (i.e. standard) HTML. It is also designed to allow multimedia components to be 
easily and accurately integrated with an associated video stream. Another significant advantage for 
MHEG is its smaller software footprint within the receiver. 

If there were a simple choice to be made, it might be possible to weigh one against the other and 
decide. The choice, however, is not simple. DVB systems seem certain to adopt MHEG but it is 
recognised that there is a need to avoid re-authoring where possible. The Internet is not going to go 
away and so HTML will stay and continue to evolve. In recognition of this, MHEG is now 
developing HTML classes that will permit existing HTML to be integrated with MHEG scenes. 

Radio is currently behind television in addressing these problems and so must choose (for the time 
being) between a number of options. For a variety of reasons, it is likely that HTML will be the 
multimedia framework used for DAB. Digital radio does not need to integrate multimedia with a 
video component and, more importantly, all radio service providers have an Internet presence and 
understand HTML but only a few are also television broadcasters. HTML has been successfully used 
with DAB to demonstrate the feasibility of such an approach. 

How do we broadcast it? 

Having sorted out the difficult questions of what services we should provide and having constrained 
editors to use particular formats of multimedia we should now be faced with the relatively simple 
problem of making it possible within a broadcast stream. Unfortunately this also presents a number of 
options for digital radio which need to be analysed carefully. 

If one was to go in search of data in its 'natural form' you would find streams and files. Files can 
contain data such as MHEG scenes, Java classes and HTML pages. What is needed to support the 
identified multimedia applications (MHEG engine and broadcast web site) is a mechanism for reliably 
delivering file oriented information to receivers. Such a system will invariably rely on a carousel of 
the information but it is important that the information can be properly managed by the receiver. 
Teletext does not provide a complete mechanism for managing the delivered data but is an application 
that has been designed to be tolerant to errors to the extent that the only(!) effect of data corruption is 
that the displayed data is corrupted. App1ications designed to operate from the security of a hard disk 
will be less tolerant to errors. 

Looking to the DVB and MPEG 2 specifications yields two solutions to the problem, both based on 
the DSM-CC specification with which everyone at this conference will now be familiar (in name if 
not in content). The DSM-CC UU API provides application designers the ability to divorce 
implementations of applications from the physical delivery medium used for the data by seamlessly 
integrating broadcast channels with other network architectures. The nature of an API also encourages 
the development of third party software, thus reducing the amount of work required by implementers 
while at the same time improving the reliability of the software. However, the DSM-CC UU Object 
Carousel, together with the UU API, represents a complex solution to what is essentially a fairly 
simple problem. The DVB Data Carousel specification, based on the DSM-CC UN Download 
protocol which is also used by the Object Carousel, is a much more lightweight system that can be 
used to deliver file oriented information within a broadcast channel. 

Closer analysis of the operation of the Object Carousel identifies the main difference from the Data 
Carousel is simply the way information is managed and accessed. In the Data Carousel, a set of 
individual files (modules) is broadcast in a carousel along with a simple linear table of contents (the 
DSM-CC DownloadInfoIndication messages) for the carousel which allows the modules to be 
described according to their name, type etc. This table of contents is used to manage the carousel and 
any changes to the carousel can be immediately detected and handled simply by examining the 
version of the table of contents. 

The Object Carousel uses the basic concept of the data carousel for delivering and managing a set of 
modules but also imposes a hierarchical structure to the information contained within the carousel. 



There is the concept of a root directory object which, in turn, points to both files and other directory 
objects that may be found within the carousel. 

The essential difference between the two carousels (as far as simply delivering files is concerned) is 
that in the Data Carousel the data is structured by the name space used to describe the files whereas 
the Object Carousel uses the concept of directory objects. For the Data Carousel, a fully qualified path 
name must be used to describe every single file whereas the Object Carousel allows the creation of a 
directory object within which all names are at the same hierarchical level. Both schemes have their 
advantages and disadvantages; the Data Carousel is simple and gives fast access to files but is not as 
well suited to handling large numbers of files, whereas the Object Carousel has potentially lower 
overhead and can manage large numbers of files easily, even with very deep directory structures. 

As a separate development, DAB has investigated its own solution to the problems posed by 
multimedia broadcasting, which has led to the MOT standard. This makes the task of harmonising the 
broadcast of multimedia over DVB and DAB that much more difficult. Recently, DAB has decided to 
extend the MOT specification to include a directory object which will fulfil a similar function within 
MOT to the DownloadInfoIndication message in the DVB Data Carousel. 

Convergence of transport protocols may be hard to achieve but it is worth realising that most of the 
cost, both in terms of receiver complexity and authoring for the broadcaster, stems from the choice of 
multimedia application - MHEG or Wireless World Wide Web. By ensuring that each system has 
transport protocols that perform similar functions, the use of common applications will be much 
easier. 

Conclusions 

There is a real sense that new data broadcasting services are going to provide a valuable contribution 
to the broadcasters' portfolio in the near future. 

It is desirable that broadcasters have access to open standards, which are stable and which have strong 
inbuilt future-proofing. However, real standards are rarely completely open, often have revisions, and 
those that do not are not future-proof. There is thus a balance to be taken between the various options 
that may be available. 

In radio broadcasting, with the exception of RDS, the data broadcasting applications have all been 
low capacity and proprietary. With the introduction of Digital Radio using the Eureka 147 DAB 
system, there is an opportunity for more exciting services and products. However there are too many 
different standards competing for adoption. There is a need to consider the needs of broadcasters and 
the convergence with television, the possibility of convergence with PC technology, and the need to 
offer something which can be implemented cheaply and reliably. 

It is not surprising that there has been considerable discussion of the merits of the different solutions 
before adopting the current Multimedia Object Transport system. Now, with the addition of a data 
object giving the management details of the system, much as we find in the DSM-CC types of 
applications in the digital video broadcasting system, we have a compromise which is fit for the 
purpose. 

 


