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ARTICLE FOR THE TIMES SPECIAL NUMBER ON COLOUR TELEVISION

STASDARDS CONVERSION
1
Sir Francis Nolean, Director of ingineering, BBEC

Colour must of course increase the difficulty of international
programme exchange, but, inapite of this, the extra vitality and
realism that it will give will undoubtedly inorease the demand,
particularly when it is seen hov much colour enhances actualities,
ceremonials and sporting events. The past few years have seen an
enormous growth in the number of international programme exchangss
in black-and-vhite, and a fow have already taken place in oolour,
but we have to be prepared to handle a much greater number in
colour in the future and to make them available between almost

every quarter of the globe.

Unfortunately, inspite of repeated efforts to achieve uhiformity,
the world is divided in the techmnical standards used for television.

The firet, and most serious, division is botween those areas of the
world which use a system giving 60 pictures per seoond, ed 60
fields - that is, almwost all of the Americas, Japan and some other
parts of the vorld - and the remainder of the world, including the
vhole of Furope, which uses 50 fields per second. But whereas
the 60 field-per-second areas use only the single form of colour
telovision - that is, the NTSC gystem - the committed countries
in the 50 field area are divided between SECAM and PAL; and the
non-comnitted countries will most pwobably choose one of these two
systems but some could choose NTSC, The problem is therefore to
exchange between the three systems - NTSC, SECAN and PAL - and
between two standards - 50 fieldaper second and 60 fields per
seoond. There are also differences in the mmber of lines in
each field but these differences are less important. The
oonversion between aystoms is not difficult . The gystems
basically are the same, and thedifference is only the vay in
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which the colour compoment of the ocomplete signal is coded. To
convert from one to another, the coding of the colour signal is
broken down from the one system imto the basic colour signals,
vhich are the same on all systems, and then Shese are recoded on
the other aystem. This involves some complexity in equipment
and of course must involve some loss in the quality of the picture.
The actual amount of loss depends on which way the conversiom is
being done. Conversion out of PAL into other systems is rather
better than from the other systems inte PAL. The difference is
however not of very great significance and is not a decisive factor.

The more serious problem is the conversion between the 50 field
and the 60 field picture. A television pioture can be considered
as made up of a succession of some 200,000 dote, each of which
represents the brightness and the colour of a particular part of the
plieture, and the complete train of these dots is transmitted in either
a fiftieth or a sixtieth of a second, as the oase may be. If the
conversion is being made from American to furopean standards, then
the time of transmnission of cach set of these dots - that is, a
couplete field - has to be lengthened so that in a second only
50 pictures derived from the 60 pictures of the American system
haveto be transmitted., The surplus piotures must be disposed of
grafually in such a way that the smoothness of the astion is
maintained. Conversely, when comverting from Furopean standarde
to the American standards the time taken for individual pictures
must de shortened and cach seoond ten additional pictures must be
derived, again in such a way that smooth action is paintained.
This involves pioture storage. For some years, the stovage of
the pioture has been done optically in that the picture om the
inocoming standard has been displayed on a normal picture tube.

A camera working on the outgoing standard them looks at the
picture di-splayed. The persistence of the glow on the face of
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the display tube gives the necessary storage, although some electrical
circuits are also used to smooth out the flicker which arises from
the ten pictures per second difference between the two standards. Thie
system has worked well in black-and-white, and all interchangee to and
from America until very recently have used this sytem . It is, however,
almost impossidble to use such a system for adequate colour picture
quality, and thought has been given all over the world to carrying out
thie process by purely electromic means. This requires that the
piéture signals must be stored in an electrical store at the incoming
picture repetition rate, say, 60 fields per second, and then
re-examined as the signals issue from the eleetrical store at the
new rate, say, 50 fields per second. The store can be a glass or
quartx delay line. From the various values obtained in this new
sampling, the picture on the new standard is reconstituted, The first
stage therefore gives us the conversion of the picture at the field
rate, or the number of pictures per second, but leaves the number of
lines in the picture still unchanged. So that from a 525-line/60 field
picture, we obtain one on §25-lines/50 fields. We have, therefore, to
do a second conversion to change the lime rate from, say, 525 to 625
lines. This ie done by the electronic line-storage comverter which was
developed in the BEC laboratories some four years ago, and is now in
regular use. This was the first, and so far the only, electronic means
of line-frequency conversion anywhere in the world. Fiddd-store
conversion, which is the much more difficult problem, has also been
esolved in the same laboratories, and regular colour transmission no#
takes place using this equipment. The device will be used for a mumber
of programmes and has already been g booked for the transmission of
colour signals from the Olympic Cames both in Crenoble and Mexico City
in 1968.
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These devices are for the immediate use of instantaneous
programme axchange but they have a very wide application in the
preparationof programmes for distribution im recorded form. Users
of vecorded programes liks to recdive them in & form in which they
are svailsble for immediste use, and organisations such as the BBC,
which have 2 considerable export of recorded programmes, are
thevefore obliged to carry out the comversion of theprogramme to
mw'-mmmnumumtumum.
These electremnic storage converters will be used to thks end.

Yot all custemers however havé video tape maohines amd will
need film recordings of good performance at & reasonsble price,.
Hork is in hand on ways of doing this eso that. . @ film, ence
made, can be played back on any television standard end used on
any system of colour televieionm. The probability is that such
recordings will use video tape recordings as an intermediate stage.

Work is alse being done in several loocations using systems
whioh are a combinatkon of photographic and electromic methods.
A photographic camera loaded with colour film has mounted om it
an electronic camera snd an sleotronic vkewfinder. The clectrenic
means are used for the control of the camera so that the advantages
of television methods can be realised while resulting in a colour
m-“umnk&mm.
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