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FOR ACTION
Question 11/2: 
Examine digital broadcasting technologies and systems, including cost/benefit analyses, assessment of demands on human resources, interoperability of digital systems with existing analogue networks, and methods of migration from analogue to digital technique

STUDY GROUP 2
SOURCE:
RAPPORTEUR FOR QUESTION 11/2

TITLE:
EVOLUTION OF PRODUCTION FACILITIES FOR RADIO AND TV AND THE IMPACT ON DAILY OPERATIONS

________

Action required:  The document contains the main changes of moving to digital equipment and some recommendations to the operators of radio and TV facilities.

Abstract: The participants are required to consider this document as possible input for the final report.

1. Introduction

Like the evolution in other technical domains the move from analogue to digital was not only predominant in the radio and TV-World, but also changed a lot in the daily operation. If you consider the complete broadcast chain from the studio to the receiver, through the transmission and broadcasting equipment, the studio facilities were the first to move in the digital area. Today this change is more or less completed.

The first steps were achieved by moving the same analogue functionality to the digital world. But more and more the functionality was implemented in computers and servers. This approach also enlarged the functionality of a given equipment. 

What are the main consequences of all these changes?

2. Consequences of digitalization

The main changes of moving to digital equipment can be summarized as follow:

· As everything is digital you really can use new equipment by “plug and play”. In general no additional adjustment is needed.

· Information System (IS) support techniques applied to the broadcast world can prove to be beneficial if planned in a structured, efficient manner.  As an example, one hundred digital recorders can be backed up unattended overnight on a network, whereas an analogue station has no easy storage alternative. 

· The normal operation has become simpler as all indications can be shown on a screen or display. In many cases you do not ever need a keyboard, but you can activate all functions by touching the screen. This allows us to simplify the operation and reduces the production time and cost.

· To enlarge functionality it is not necessary to change the hardware, but only to add some software. To implement such additional functionality it is not necessary to be a technician. It can be done by anybody with basic training.

· Maintenance is simpler because this type of equipment is much more reliable. If you have a technical breakdown, an internal diagnostic system gives you the exact location of the device to be changed. This device can normally not be repaired, it has to be sent back to the manufacturer.

· The technical quality of the signal delivered is more or less the same over the lifetime of the equipment.

· For the same functionality the price of digital equipment is in general lower than the price of analogue equipment.

· Operational efficiencies gained in moving from a linear to a non-linear work process are the major benefit of a digital broadcast facility.

With recording tape, the tape itself symbolizes the “linear” aspect – one continuous piece of tape is the final production, and to get to another part of the production requires fast-forwarding or rewinding through the parts in between.  Editing requires recording over sections or cutting out sections and inserting them elsewhere, still in a linear fashion.

To create a production in a non-linear editing system on a computer is quite different.  It takes the same time to access the data at 5 minutes into the recording as to obtain what is at the end.  There’s no “rewinding” of a hard drive or RAM – you pick a time and you’re there.  “Splicing” on a digital system is created with a digital copy of audio data, with no sound degradation, just by adding additional information at a memory location in memory or on disk.  Sound bytes can be copied as many times as desired, sections moved around instantaneously, tracks re-recorded with or without erasing the original.  Effects like EQ or reverb can be digitally applied to a whole recording or chosen parts at one instant, rather than playing a track real-time through an effect.  Digital compression can also be applied to allow the audio to transfer over satellite connections, run over a modem for Web streams, or fit on an MPEG-3 recording device, all with a reasonably low level of quality loss.

Any technology that allows you to work in a non-linear fashion will allow you to work faster and in most cases yield a better product. 

But all these positive developments have also some disadvantages:

· The lifetime of this kind of equipment is in general shorter, than the analogue one. It is like in the computer business, where after 5 years you do not get the same logistical support for hardware and software. The digital lifecycle is especially short in comparison to analog broadcast equipment.  In the IS world no matter what you purchase or how well you have planned most computer equipment will be "last version" before it makes it out of the box.
· The compatibility between two digital equipment pieces is much more critical than in the analogue world. In the analogue world the normal sound or video-signal are best interfaced. In the digital world it is not only a question of plugs, but also a question of signals to be exchanged. Especially critical are all equipment parts using compression techniques for video or sound signals where technologies are not matched.

It is ideal to maintain a standard sample rate throughout an entire facility. Excessive sample rate conversions can degrade the digital quality. As a rule of thumb, the sampling rate should be set to the highest rate that all digital equipment can accommodate.  In practice, lower rates may be used to accommodate storage limitations, low-speed transmission links and such.  Down sampling from high to low rates is obviously preferred to the other direction. True digital rate conversions are preferred to converting to analogue and back to a different digital rate, but sound degradation will still occur.

Pops, clicks and digital jitters can occur when playing a digital feed between systems that are not in sync. A flexible master facility sync clock as a reference point is mandatory in any facility that plans to mix digital signals from different sources. 

· In the domain of maintenance it is very difficult to change an analogue specialist to the digital world. Training is in this respect a key issue not only for the technical staff but also for the entire broadcasting staff. 

The best way to minimize the complaining period post-digital-system installation is with an aggressive training programme. This training should be interactive and hands-on. Pilot training digital systems should be built as soon as possible. 

Training should be a planned path to proficiency in computer and production skills.   Training before the installation period should be mandatory for all system users. The installation team are the first staff members that should be trained. A sharp competent team will train themselves and develop the training programme for the general user base. 

We have come to believe that all members of the installation team should be tasked with training the user population. The constant review of system functions and operations will prove useful during the system installation. No one can ever be too close to the system.

3. Consequences for the operators

Taking into account the above-mentioned advantages and disadvantages of the digital techniques, some recommendations may be given to the operators of radio and TV facilities:

· The coexistence of analogue and digital equipment in production facilities should be as short as possible. A mix of analogue and digital will complicate the production workflow by trying to share broadcast programmes across platforms. This will lead to multiple conversion dubbings of programmes from the analogue domain to the digital domain and back again, which will degrade the programme quality. 

· The technical staff, especially in the maintenance domain has to be very carefully prepared and trained for this change. The training for new maintenance staff duties will gradually move to more of a traditional Information Systems (IS) support role. There is a worldwide shortage of IS support technicians and therefore it will be more difficult to retain staff members as their new IS skills increases their personal marketability. There is more of a marketplace demand for a network support technician then for a transmitter technician. As a consequence, the salary levels for your support staff will increase as you will now be competing more and more for personnel with sectors outside of broadcasting.  

· The combination of different digital equipment has to be very carefully analyzed in respect of signal quality, especially if compression is needed. This is not only the case with standards interfaces and plugs, but it is now because the coexistence side by side of tape-recorded signals, non linear editing on servers and transmission systems, normally based on servers. If in the future the acquisition is semi-conductor memory based, handling of the production to transmission chain will be simpler.

· If archiving is a subject of interest for the producer or the broadcaster, the preservation of recorded media is a key issue, because of the short lifetime of digital equipment. You must be able to replay at least 20 years later what you have archived.

· The obsolescence factor must be figured from the start and plans made to deal with it. Unlike analogue broadcast gear, some digital equipment can be enhanced by upgrading the software in EPROM's (called firmware). All this generally requires is exchanging the EPROM chips. Find out if this is a capability in equipment you consider. 

For all broadcast digital gear, ask the manufacturers when the last firmware upgrade was and when the next one is scheduled. Likewise some upgrades can be accomplished by installing plug-in processor boards. Again, ask the manufacturers what upgrades are planned for the future and find out if they are included in the original purchase price.  Some “expensive” maintenance plans offer very generous upgrade paths that pay for themselves in a few years.

For broadcast equipment that is PC based, make sure that the motherboard can be upgraded to faster CPU’s and additional RAM. Make sure that the PC case can accommodate additional drives or PCI cards (and that the PC fits under the user’s desk).
· Security is an issue that must be considered. Analogue broadcast facilities did not usually have to worry about fifteen-year-olds hacking through their databases and broadcast systems.  Even if disconnected from the Internet, a virus can wipe out a PC-based editing station. Nothing is 100% secure, and the more interconnected things become, the more difficult the protection procedures.

Basic prevention procedures and security systems need to be installed, and users informed of systems policies. These include Internet firewalls, virus protection, limitations on installing software, etc. Security includes protection from accidents as well – a user should not be able to delete other users’ material, but it should also be hard to accidentally delete ones’ own. One user writing too much to a shared disk might prevent another user from working. System access must be designed for both ease and protection, often two conflicting goals.

Building security functions might also be integrated into the digital facility, sharing paging facilities for emergencies and outages, or even using Internet for remote video monitoring and control of transmitters or other facilities. Bomb threats and other scares are also a reality for any broadcaster, so for us, backup programme systems must be prepared to minimize danger to personnel while keeping programming on air.

This is a short report, not an extensive one, that presents the main topics related to the issues of digital versus analogue in daily TV and radio operation.

_______
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