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This article describes a cost-effective

strategy that the BBC has developed

for the archiving of images stored on

ageing film. It is aimed particularly at

images which are important for their

h L historical content, rather than at the
e television industry has a problem! In order ta

be able to recover the programme material tha h"gh'q_“a”ty ir_nages no_rmally
has been lovingly gathered and crafted over th. @ssociated with peak-time drama.

last 40 years, we must be able to keep itinawa The system requires the use of a

that is bﬁ.th Stibleha.”d usable't J hig melansd”l* 10-bit digital tape recorder that does
new arcniving tecnniques must pe aevelopea u not use CompreSSiOn. The images

he di ity of f iewing. . .
protect the diversity of our future viewing are transferred from film to tape in

Although most organizations are aware of the such a way that regrading can be

problemsmvolved in keeping programmes that are carried O_Ut at a later date, e:g. during
recorded omape, the BBC is also finding problems ~ the making of a future television

with much of the film material in its vault. In par- pProgramme.

ticular, reversal film which was shot for news is

giving cause for concern. The BBC has a lot of

historically-important material which is mixed in- A number of options are available for transferring
with less interesting material. More difficult to television programme material to film stock
classify isthe film that is not of the highest histori- which, a|though expensive, is an appropriate way
cal value, but which will provide a rich source of to preserve high-quality finished programmes.
material for future generations of documentaryHowever, being a television-based organization,
programme makers — the sort of images that coulghe BBC needs the whole archive to be accessible
bring alive a future documentary programme buto programme makers; this inevitably means that
which we take for granted today. tape is the best medium on which to store the

pictures. Consequently, it has to be accepted that
So here is the problem: how do we keep the prothe contents of the archive will have to be copied
gramme naterial in a form that (a) will last longest from time to time, in order to keep them in a format
and (b) will be available most easily to programmethat is current — and usable by the majority of pro-
makers in the years to come? gramme makers.

W= 1. Introduction
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Traditionally, we would make the best possible® 2.1, Contrast range

transfer — from film to tape — of as much material

as the library could afford. This approach hadt best, television displays give a contrast range of
several disadvantages: 30:1, whereas film may contain a range in excess

of 1000:1. Thus, the contrast range of a film image

— agood quality telecine-to-tape transfer takes 4nust be adjusted to produce a subjectively good

or 5 times longer than the length of the film, es-display on a television screen. The contrast range
pecially if the film is of poor quality; required for the television image is selected from

. . . the film image by compressing the less-desirable
— the grading carried out at the time of transferight and dark ranges; the information contained in

may not match that required when the materiaiyoqe ranges is then lost or at least severely im-
paired by noise.

is finally used, in which case more grading may
be required with a consequent loss of quality;

— a conventional transfer will discard a lot of Often, itis anticipated that a subsequent regrading
information on the film which may be required Will be needed and thus most of the subjective

in the future, depending on the requirements ofidjustment is done at the time of the initial film
future distribution media; transfer, to allow for precise fine adjustment later.
This practice isery much based on knowing what
Worsestill, we are in a situation where only a smallthe final result should look like; a great deal of ex-
amount of the material is likely to be used in theperience is needed to minimize the need to make
long term and, thus, the time spent transferring iinother transfer from the film.
to tape now may well be wasted.
B 22  Spatial resolution

mmm 2. Fjlmand its use in It is important to transfer as much spatial resolu-
television tion as possible from the film to the television

image, although care must be taken as it is very

Film can store a lot more contrast and resolutioreasy to over-engineer a transfer system. A sim-

information than a normal television signal. Thisplistic answer would be that we should preserve
must beaken into account when making a film-to- the full definition of the film frame (equivalent to

video transfer. about 1000 television lines, in the case of 16-mm
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Figure 1
Telecine colour
grading at BBC

Television Centre in

London.
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After graduating in 1976yir. Bill Bulford joined BBC @&levision tovork in the then-named VT Redimg
department. Starting as an operator, he then joined the maintenance team as an engineer and prc
to the level of service team manager.

For the past six years, with an initial brief to evaluate composite digital VTRSs, he has worked for the

film). In practice, however, we can often reduceable to expect that this is also the cheapest way of
the film resolution without causing significant transferring the film — unless the equipment re-
damage to the television image. There are at leaguired to achieve a good result is that much more
two reasons for this: expensive than the equipment required to provide
a standard-graded transfer.
— the resolution on a lot of film used in television,
especially reversal film, is often not nearly asThe problem is now reduced to that of transferring
good ashe best resolution that 16-mm film can a5 much contrast as possible to tape, in a way that
give, makes it as usable as possible. Currently, the best

— our film material was usually shot with the Standard tape format enables full 10-bit digital
intention of showing it on television, and the COMponent video recording at little, if any, extra
pictureslook better if they are seen at television COStover other formats. It thus makes sense to find
resolutions (any extra resolution is wasted). @ way of recording the film at a digital resolution

of 10 bits.

Consequently, it is reasonable practice to keep

archived programme material at television resolu-

tions. The archivist will have to be careful to en-™== 4. Film grading for future

sure that the right sort of material is transferred to regrading

tape; the sort of material that we expect to see at

higher resolutions — typically high-quality drama Grading of film is normally done at the time of

— can be kept in another format. transfer to tape and depends on what the material

is to be used for. If subsequent grading is required,
thenthe grey-scale tracking is likely to be poor and

mmm 3 Practical aspects a retransfer to tape will be needed. Furthermore,

if a PAL digital-coded format is used on the tape,

Overthe years, the BBC has gathered a large quarnhere are often noise problems at regrading time;

tity of film material that is suitable for transferring this type of format is effectively a 7-bit system

to tape, at television resolutions. In most caseqwhich is all that is required to accommodate the
this isalso the same film stock that is giving us thecomposite signal range of 1.3 volts).

problems briefly referred to iSection 1

Intuitively, when the images are to be regraded at

At present, it is not possible to transfer film to tapea later date, it seems right if the minimum amount

other than at the normal telecine replay speedf grading is done on the first transféhis is good

Thus the fastest way of transferring film is to runnews, as it isonsistent with our aim of transferring

the telecine without stopping. It would be reason-at the fastest rate possible.

Mr. lan Baker has followed a career which covers most aspects of post-production engineering.

He is currently Head of Engineering in the BBC'’s Post Production and Graphic Design department, with
responsibility for the planning of technical developments. He is also in charge of equipment maintenance
within the department.

of Post Production at the BBC. |In this role, he performs equipment evaluations and provides tec

solutions to, and advice on, problems which affect the engineering and operational aspects of tel

post production. He is also responsible for assessing the importance of new standards and techr
that are relevant to the department’s work.
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When grading film for final use, the gamma shouldpositive images are converted to negative images
be used to set a suitable contrast range for the teland stored with information on any grading that is
vision system, and the lift should be set to producalone during the scanning process — and there may
a pleasing result. If no lift adjustment is made, therbe other techniques that are optimal for different
the pictures look “sat-up” (i.e. the black areas lookilm types. This gives a system that is totally re-
too bright). If regrading is needed subsequent teersibleand thus the light transfer characteristic of
the transfer from film, then — unless this lift is re- the original image can be recovered.

moved first — further gamma changes cannot

achieve the same look as would have beempart from theobvious solution of recording more
achieved when the original transfer was madgjts, there are a number of possibilities that could
from film. It has been found by experience that e followed by manufacturers to serve this impor-

when a “one light pass” is made for subsequenfant empty and growing niche in the market. For
grading, the result is always better if about 10 Y%gxample:

lift is set at the time of the telecine transfer to tape.

At the BBC, a number dfigh-quality programmes _ the recording signal could be provided by digi-

have been treated successfully in this way. tal log amplifiers, although it would not be
suitable for direct viewing (the images would
appear very “sat-up”);

mmm 5. Getting the best results — workcould be done on other transfer character-

S ) istics that achieve the same aims;
When transferring film to tape for later grading,

the following points should be observed: — systemshould be developed for recovering the
grading data and, ideally, this data should be
— itis necessary to record from the telecine with ~stored on the signal itself rather than on a sepa-
as few grading changes as possible; ratedisc (the use of data signals during the verti-
cal blanking interval could be an option here).
— only the gamma and the gain should be ad-
justed;

. . . . _ Bibliograph
— no masking compensation, noise reduction, dirt grapny

removal processes, etc. should be used (this
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achieve good pictures for subsequent re-use. As
the film will often be grainy, compressed record-
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Destruction of films after transfer to video
tape.
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only rgcord .W|th.an effective resolutlt_)n of 7 bItS. in EBU Recommendation R77-1996:

a d|ﬁ|_cult_3|tuat|on, even though with gooq pic- Preservation of endangered film pro-
tures it will record with a resolution of 10 bits. grammes on video tape.

EBU Recommendation R78-1996:
o Transfer of film programmes to video tape
mmm 6. Future possibilities for programme exchange.

. . EBU document Tech. 3202
There may be better ways of storing the film data Storage of magnetic tapes and cinefilms
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