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Preserving Europe’s Memory 
by Richard Wright

PRESTO Shows How To Preserve Multimedia In The Most Cost-Effective Fashion 

Richard Wright, Technology Manager, BBC Information and Archives Department http://presto.joanneum.ac.at/       mailto:richard.wright@bbc.co.uk
Abstract: EC Project PRESTO has completed a survey of the holdings and preservation status of ten major broadcast archives.  These archives represent a significant portion of total European broadcast archives, including some of the largest individual collections.  Approximately 75% of this material is at risk or inaccessible. The collections are growing at roughly four times the rate of current preservation work.  The technical developments produced by project PRESTO reduce the costs and improve the effectiveness of multimedia archive preservation projects.

The Audiovisual Heritage of the 20th Century

The Twentieth Century was the first century with a record of its significant events – the sounds and moving images – on film, audio and video media.  A major repository for this record is the collective broadcast archives, particularly the archives of major broadcasters.  In Europe, the main broadcasters are publicly supported, leading to archives that have a role not only in the business of broadcasting, but also fulfilling a public service requirement to support wider educational, cultural and heritage purposes.

This record is now largely at risk, as the bulk of these recordings reach the stage at which they are deteriorating, or on an obsolete format, or both.  Broadcasting was never developed as a mechanism to create and hold permanent audiovisual history.  The consequence is that these archives have arisen to support broadcasting, and have no business model or funding model specifically designed to support preservation.
What can be done?

EC Project PRESTO has the aim of increasing the efficiency of the technical work needed to preserve broadcast archives.  The efficiencies are of two sorts: reducing costs, and developing strategies to ensure that archives are not simply physically preserved, but preserved in ways which maximise their future benefit.  To get the size, shape and urgency of the problem, a survey was made of the holdings and preservation requirements of ten major European public service broadcast archives (details of the PRESTO project and survey participants are listed in Appendix I).

The survey covered the following areas:

The present

What broadcast archives do: their place in the business

What they hold (media types, size of holdings and condition)

Current preservation practices: technology, processes and costs

The future
Service requirements: new services for new holdings

Preservation requirements: new technology and processes
Results of the Survey

Size and Condition of the material

The ten archives in the survey represent a significant portion of total European broadcast archives, including some of the largest individual collections, but total European holdings of broadcast material are probably ten times larger.  The survey found about 1 million hours of film, 1.6 million hours of video recordings, and 2 million hours of audio recordings in the ten archives.  

The content covers the entire century, as broadcast archives include bought-in film and even wax cylinder material from before the development of the broadcasting industry.  The record of news, current events, sports, culture and entertainment covered in radio archives dates from the 1920s (recorded originally on shellac discs), and there are film recordings of television output from 1936 onward.

Access to this content is notoriously difficult, because almost all the material is on ‘professional’ formats (film, broadcast-standard videotape) which need special players, certainly unavailable to the general public and often unavailable even to national archives and educational institutions.  Also much of the content is unique, master material that cannot be allowed to circulate generally.  A major goal of preservation work for broadcast archives must be to find joint solutions to preservation and access problems: preservation for access.
The amount of audio, video and film material in the ten archives surveyed is given in the following diagrams:

[[figures 1-2-3]]

Preservation Status

Obsolescence: At least 2/3 of the material in archives cannot easily be used in its existing form, because the medium is too specialised (film) or obsolete (2” videotape) to allow easy access.  For audio, this includes the massive holdings on ¼” open-reel tape.

Deterioration: Approximately 1/3 of the material has one form or another of deterioration:

· Dye fading on colour film

· Weakening of binders/adhesives holding magnetic particles to the polymer tapes used for both video and audio recordings; this problem is expected to become acute for ¼” tape in audio archives over the next decade, and is already a major problem for 1” and U-Matic material in video archives.

· Decay of the polymer material itself, becoming brittle or non-uniform

· Degradation (to the point of failure) of tape splices; this is a problem for the majority of TV news material from the 1960’s and 1970’s, which was ‘direct recorded’ onto film, spliced by journalists, and stored in newsrooms.

· Formation of acetic acid from acetate tape (vinegar syndrome).  This acid, primarily from film soundtracks, can then attack both film and video (or even audio) material if held in the same room.

· Nitrate film – all archives have segregated this material, which is extremely combustible and can be explosive, but not all archives have copied the material onto safety film.

Fragile media: A large part of the holdings cannot be released for access because the media are too easily damaged.  Examples are: all film negatives; all film prints except for access by qualified professionals; all shellac and vinyl audio recordings.

Current preservation technology and costs

The main approach to preservation of video materials is transfer of old formats to new formats.  It must be stressed that these transfers do not constitute true preservation – they simply solve today’s format incompatibility and tape wear/degradation problem by creating an identical problem to be faced – at equal additional expense – in as little as ten years in the future.  

For audio, however, the approach is increasingly to transfer the material to digital files which can be held on magnetic or optical media (datatape, CD, DVD).  This approach allows future transfers to be fully automated using media-handling robots – and so the mass digitisation to a “robotic formal” is a significant step toward true media preservation.

Digital videotape is somewhere in-between analogue media, which is expensive to transfer to new formats, and computer files for which condition monitoring and media transfer can be fully automated.  The technology for “preservation work” being developed by PRESTO is aimed mainly at processes for conversion of older analogue formats (for audio and video).  Cost-effective approaches to the preservation of digital videotape and digital audio are being developed by the related EC-sponsored project AMICITIA [www.amicitia-project. net].

Future Requirements

Preservation is a major issue, but cannot be viewed in isolation.  The institutions which hold this endangered material perform services, and broadcast archives serve a highly technical and rapidly changing industry.  Preservation strategy needs to consider – to foresee if possible – the future service requirement of multimedia collections for at least the next twenty years.  These service requirements will increasingly be based on electronic mass storage and direct, networked end-user access – probably using web technology.  The critical question is:  how much preservation money should be invested in the additional steps required for conversion of existing media to new technology?  This raises the related issue of how to estimate and justify the additional expense.  PRESTO has developed a strategy for dealing with this problem, based on the concept of ‘cost per use’.

Cost per use

The true cost of an asset is total lifecycle cost.  The true benefit is related to the number of times that asset is used over the lifecycle.  Although not every use has equal benefit, overall more media issued from the archive means more benefit to the broadcaster and to the wider public service.  Therefore a simple way to combine transfer cost, life cycle cost, and the significance of new service opportunities, is to translate those new opportunities into a predicted rate of item usage.  Options for preservation can then be compared, in monetary terms, on a “cost per use” basis.  A significant conclusion of the PRESTO survey is that archive preservation strategy should aim at the “lowest cost per use” over the life cycle of the new media, NOT at the lowest transfer cost.

The business case for ‘re-writing the archive’

Digitisation and mass storage is about 50% more expensive than just transferring from old formats (carriers) to new formats, but the new technology allows much easier access to the media.  Simpler and faster access has already been shown to at least double the usage of an asset.  This means it is cost-effective to spend the extra 50%, because the extra investment more than pays for itself in terms of extra usage of the material, in terms of lower overall cost per use.

Although advanced technology using mass storage has the highest initial investment, it has the lowest overall ‘cost of ownership’ because it allows the greatest automation of future preservation work.

Technology being developed by PRESTO

PRESTO has identified 12 specific key links covering both radio and television archives.  The new technology being developed or integrated will either reduce costs or increase the benefit of the whole transfer chain – or both.

Audio

•  Audio Playback 

During ‘factory’ preservation operations, one operator can work four or even five tape decks.  For vinyl/shellac media (gramophone records), that drops to at most two.  We  developed a double-arm turntable (based on readily-available commercial parts) with remote stop/start.  This will allow rapid change of stylus or needle, including simultaneous use of both arms. 
Sigma / Delta Evaluation: Sigma/Delta conversion is a relatively recent method of audio digitisation technology that could offer cost benefit improvements, but the technology has not been fully evaluated for the critical case of digitisation of archive material.  The purpose of this work is to give archives the basic engineering information needed to know the benefits and risks of this approach.

•  Audio Quality Control

The best judge of audio quality is the skilled human operator, but there are two areas where technology is also vital: in measuring technical parameters (such as stereo phase or tape azimuth errors), and in monitoring multiple audio signals simultaneously.  It is necessary for maximum efficiency to detect and allow correction of technical adjustment errors as soon as they occur, which implies a need for continuous monitoring, not just periodical equipment calibration checks.  It is also necessary for maximum throughput for the human operator to run four or five or possibly more simultaneous transfers.  The operator is then forced to ‘spot check’ the transfer process.  Overall quality can be significantly reduced if the human checking is not backed up by continuous automated checking for aspects such as overload, dropout, distortion and level.  The outcome of the work is a ‘library’ of software routines for signal quality analysis, logging and interpretation.
•  Audio Lossless Compression

Algorithms exist for lossless compression of audio, which may be significant for allowing convenient and cost-effective use of existing media such as CD-ROM for audio storage.  The available methods have been appraised for effectiveness, and suitability for use in the workflow of archive preservation transfers, and in the lifecycle of archive media.  Storage can be reduced by 75% with NO loss of quality, but at the expense of additional code and decode processes.

Video

Manufacturers of videotape recorders (VTRs) cannot be expected to incorporate the advances in videotape technology into new players for old formats – because old formats are by definition obsolete.  Three areas related to improving the performance of VTRs are under development, concentrating on 1” and ¾” (U-Matic) formats.  

· Playback device improvement - investigating the available ‘fixes’ for using current knowledge to improve mechanical performance of old VTRs
· Digitisation quality monitoring / logging – adding electronics based on microprocessor technology to detect and report upon playback errors.  Such detection is built into modern VTRs, and allows the operator of a transfer to notice problems before they reach the stage where they cause visible defects.
· Time base corrector with drop out detection and compensation – adding a ‘post-processing’ module to VTR output, to use modern technology to stabilise the signal, correct for line dropouts, and provide the basis for more substantial correction (image restoration) of the material.  Image restoration itself is a complex problem, and cost-effective solutions are being developed by the related project, BRAVA.  http://www.ina.fr/recherche/projets/encours/brava/
· Multi-level encoding – current technology requires various codings of video material, for access in full quality, production quality, browse quality – or very low datarate access over the internet.  PRESTO has a cost-effective workflow for producing these multiple encodings.
Film

· Auto-resplice –  a major problem with film in television archives is old splices which fall apart when the film is played for transfer.  Up to 80% of the budget of projects involving such film is spent on manually cleaning and re-splicing  – and such film is very common for holding TV news stories of the 1950’s right up to the end of the 1970’s.  PRESTO is developing a machine to automate the clean and resplice operations.
· Alternative film handling –  PRESTO has performed a review of the entire issue of  digital film.  The technology is not quite cost-effective at present, but the rapid developments (summarised in our review) mean that archives need to prepare for a digital future for film.
· High-quality Format Converter – there is no single standard format for digitised film, supporting efficient downconversion to all the broadcast standards required for broadcasting.  PRESTO has developing a format for digital film which includes software for conversion to any required presentation format.  This is a breakthrough for the digital future for film.
· Lossless compression for film (and video) – lossy compression is common in broadcasting, but archives have a commitment to preservation in highest quality.  Lossless compression allows storage savings of up to 75%, which could be worthwhile if the overall workflow could still be kept simple and reliable.
Metadata management

· Common access to broadcast archives (Broadcast OPAC) – catalogue data from several PRESTO partners (BBC, INA, ORF) has been processed into a standard format, to make a form of ‘union catalogue’.  The point of the work is to demonstrate how such metadata conversion could be efficiently incorporated within preservation projects.
The Preservation Workshop

People need to know about the technology PRESTO has developed.  During 22-24 May 2002, about 130 people directly involved in multimedia preservation gathered in London to review the problems and learn about new solutions.  The workshop had an international audience, from Africa, the Caribbean and North America as well as from Europe.  About 1/3 of delegates were from outside broadcasting, representing audio, film and video collections in a range of cultural and academic institutions, from the Edison National Historic Site to the National Archive of Malawi.

The workshop was sponsored by four organisations working together; PRESTO, plus:

ECPA  European Commission on Preservation and Access
IASA  International Association of Sound and Audiovisual Archives
IFTA (FIAT)  International Federation of Television Archives 

PRESTO and the BBC took the opportunity to host the 5th IASA/FIAT seminar on digitisation, and extend it to cover PRESTO results, and present them to an audience that extended outside FIAT/IASA membership.

In order for people to get maximum benefit, people new to audiovisual archiving also attended a training day on 21 May, where the BBC archive operations and policies were presented.  Also, half of the final day was devoted to tours of actual preservation work by the UK National Sound Archive, British Film Institute, and the BBC.

In a very packed three-day programme, there were 27 formal presentations, covering the following areas:

Day One

The problem: 

The current technical solutions for audio, film and video:

Where to get help: from the EC, from Project ERPANET and from the UK Digital Preservation Coalition

Preservation projects: Planning and funding


Costs and Benefits


Using preservation work to maximise access


Examples: Swedish TV and Finish Radio: internet access and electronic delivery

Managing: Material selection; Workflow; Quality control; Media selection

Day Two: Presentation of all 14 PRESTO ‘new technology’ key links, and an equipment demonstration of the actual devices up and running.  There were also presentations covering restoration work: EC projects BRAVA and DIAMANT.

The afternoon focussed on non-broadcast archives, to keep the balance from the morning’s concentration on PRESTO technology for broadcast archives.  Two presentations from Vienna showed both the range and depth of the problems (Dietrich Schüller, Phonogrammarchiv - Austrian Academy of Sciences), and a very inspiring solutions: an audio collection could be fully digitised with datatape robotics and interned access (Rainer Hubert, Austrian Mediathek).

The day concluded with seven informal presentation from a range of cultural archives, from Malawi to the US Library of Congress.  A very informative discussion took place on what preservation really meant, what planning, technology and funding it required, and the role of PRESTO technology in small and diverse collections.

The third day began with tours to the actual preservation work at BBC, BFI and NSA, followed by informal presentation from six broadcast archives.  In was notable that although the size and history of the six archives varied greatly, from the BBC to new archives in Albania and South Africa, the broadcast archivist had very close agreement on both what they meant by preservation, and the approach they would use (the high throughput ‘preservation factory’).  The problem for small broadcast archives is that they cannot invest in setting up such a factory themselves, so there was a clearly-expressed demand for central facilities – preservation factories – to provide cost-effective preservation services.  The other clear need was for better information on preservation: what equipment and what media is good – and bad, where to get it, how to use it – and the problems people have had with media and equipment.

For me, it was a pleasure from beginning to end to bring together this wealth of experience and interest, and PRESTO will live on after the EC funding ends, to work with IASA, FIAT and other organisations to continue this essential educational work.

Conclusions
Broadcast archives are in the early stages of the biggest and most expensive media conversion they will ever face.  The whole process of selection and digitisation of analogue media will take at least another 20 years.  Without widespread funding and support, and without cost-effective and farsighted use of technology, the work will not keep pace with the deterioration of the material.  EC project PRESTO has documented the problem and  provided guidance for organising preservation transfer projects.  PRESTO has now delivered multiple forms of new technology for reducing preservation project costs, and increasing their efficiency.  The future of PRESTO lies in maintaining information flow to all involved in archive preservation.

Appendix 1- Project PRESTO details and survey participants

PRESTO is a two year, 4.8 million Euro project of the EC Information Science and Technology (IST) programme.  The goal is to develop technology and processes to reduce the cost of media preservation.  http://presto.joanneum.ac.at
Main partners:
BBC – British Broadcasting Corporation, UK – Project Coordinator

INA –
Institut National de l’Audiovisuel, Bry Sur Marne, France

RAI –
Radiotelevisione Italiana - Main Archive, Rome, Italy

Research and Technology Innovation Centre, Turin, Italy

Technical partners:
Advanced Computer Systems, Rome, Italy

E-VOD, Levallois, Perret, France

Instituto Trentino di Cultura, Trento, Italy

JOANNEUM RESEARCH, Graz, Austria

NTEC Media GmbH, Potsdam, Germany

Snell and Wilcox Limited, Petersfield, UK

VectraCom, Montreuil (Paris), France
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Figure 1:  Audio holdings

Figure 2:  Video holdings
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Figure 3: Film Holdings
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