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David Fox looks at

the BBC's new 3D
Virtual Studio and
the innovative
technology at work
behind the scenes.

Television is nothing but a lot of
overexcited electrons flashing on
a screen; and now so are the stu-
dios it is broadcast from. The
BBC launches its first 3D Virtual
Studio today, where actors, pre-
senlers and the cameras can
move around a barc studio,
which will instantly be filled
with sets created by powcerful
graphics computers.

The corporation has been us-
ing virtual sets since 1992. All
its main news bulleting use pre-
rendered 2D scts. as do sports

programmes such as Match of

the Day. What is different with
the new 3D system is that in-
stead of being limited to static
shots (or preplanned anima-
tions), our view of the sets will

change as the camera moves.
To do this live requires a huge

amount of computer power,

which is why cach camera is
linked to a Silicon Graphics
Onyx supcrcomputer. The ded-
icated studio opening today can
have up to thrce cameras, with
a {urther Onyx being used to cre-
ate a virtual actor or live action
cartoon character. A larger vir-
tual studio will open in two
months, but “a lot of virtual pro-
ductions don’t nced a huge stu-
dio. That's the point, you can do
alolin a small arca,” says Dan-
ny Popkin, technical develop-
ment manager at the BBC.

Among the first programmes
fincd up for the studio are a chil-
dren’s drama, complete with a
live cartoon character, a maga-
zine programme and a music
show.

Virtual studios can cost £1m
to £2m because of the comput-
ing power necded, but Popkin
belicves future systems will cut
costs by using a hybrid 2D/3D
system. “A 3D system is only re-
quired for around 5 per cent of
camera shots, so a systcm that
links the camera to a 2D back-
ground manipulator fed via a

-

4/NETWORK+

A A A R A A R R L T O S P

The camera never lies,
but the computer does

shared 3D system makes sense,”
he says.

The BBC has already cut
costs through two inventions
that look set to be adopted by
broadcasters and film-makers
around the world: Free-d and
Truematlte. In order 10 match the
virtual sct to cach camera shot,
the computers need to know pre-
cisely where each camera is.
This is usually achicved by fixing
the cameras Lo expensive robot-
ic pedestals, which is creatively
stifling as (he actors have to play
to the slow-moving cameras
rather than having the camera re-
act to them. Instead, the BBC's
new Free-d system allows any
camera, cven handheld, to be
used by fixing a tiny camera to
the studio camera body, pointing
upwards at largets on the light-
ing grid. The targets are unique
circular bar-codes, which were
uscd “because you don't know at
what angle it will be viewed. Also,
with a circular object it makes the
measurcment of {he exact cen-
tre casier,” says Richard Russcll,
senior BBC R&D engineer, who
developed Free-d's software.

They use a cheap mono-
chrome camera, surrounded by

a ring of low-power yellow LEDs
to light the highly reflective tape
used -to make the bar-codes.
The targels are positioned at dif-
ferent heights so the system can
distinguish between whether the
camera is tracking or tilling but
don’t have to be a set distance
apart, which aflows for lights and
other cquipment hanging down.
As long as it can sec at least four
targets at once it can locate it-
self correctly.

The BBC developed Free-d
because other systems weren't
suitable for large studios. It is ac-
curate to Imm in its x, y and z
positioning and to less than
1/100th of a degree in lens align-
ment, which is better than can be
achicved by robotic cameras.
Because of its low cost, the
BBC hopes Free-d will be at-
tractive for other applications,
such as precisely localing robots
in manufacturing plants. Unlike
other systems, it only has to be
set up once, taking just 30 min-
utes to calibrate.

It is controlled by a dedicat-
ed single chip Digital Signal
Processor {roughly cquivalent to
a 486 proccssor), which works
out where the camera is in re-

fation 1o the targets. They could
have used a PC, but opted to de -
velop the dedicated rack unit be
cause “it saves money, is morc
reliable and it gives you some-
thing to sell - it’s much easier to
copy softwarc than copy hard
ware”, says Russcll,

" The other big issue is matting.

or placing the actors or presen-
ter into the virtual set. This re-
quires the computer to extract
them from the real background,
which is usually blue (to be dif-
ferent from skin or hair). How-
cver, even in a small studio,
lighting a bluc screen takes
about 12 kilowatts of power and
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getting that light cvenly spead

is tricky. Insicad, the BBC in-
vented Truematte, a highly re-
flective grey cloth which needs
a maximum of 6 watts (3 watts

in a small studio) to light it. Un-
usually, the light comes from a
ring of blue LED:s fitted around
cach camera’s lens.

This means the studio can be

lit for the actors, rather than the

bluescreen. The 1.EDs can throw
a blue cast on the actor, but only
when the camera is a lot closer
than it usually necds to be. Itis

Virtual presenter:
the actors or
presenters are
later extracted by
computer from
the real, bare set
to be placed in the
virtual set

also casier (o set up as there is no
neced to worry about creascs, or
corners, or even scuff marks on
the floor, all of which would cause
problems with standard  bluc
screen. It only needs Lo be swept
where a blue floor usually has 1o
be repainted each time as scuff
marks show through the signal.

Popkin belicves the new stu-
dio will be attractive to produc-
crs, who will be able Lo create sels
impossible in any other way. Al-
though carlicr systems have had
a cartoony feel, he says “the qual-
ity of the sets is now almost good
cnough for drama, and we can
create very realistic lighting cf-
fects”, thanks to Truematic.

The BBC isn’t allowed to scll
the system as its own product,
but it will be licensing il to a
manufacturer and getting roy-
alties from any saics. These will
join other BBC inventions such
as the Nicam stereo sound sys-
tem, now licensed to almost all
TV set and VCR makers, and
the 2D Virtual Scenario sct sys-
tem made by Radamec.

FEEDBACK

Women and technology
With reference to Melanie Mc-
Grath's article “Are women
turned ofl by technology?” (10
March), I'would like to point to
an example where women are
teading the way.

[ work for Poptel, a co-opcr-
atively run Internet service
provider, where over 50 per
cent of the staff are female, and
50 per cent of the management
are also female. This could be be-
causc, as a co-operative, we have
a more relaxed management
structure relying on lcamwark, or
because we deal primarily with
charities and non-profit organi-
sations — (raditionally female-
dominated sectors. However, T do
fecl that our company is a good
example of the changing trend to-
wards women being more inter-
ested in IT and being good at it

Poptel recognises the ability
that women have to commuri-
cate efficiently, and how valuable
these skills are in today’s world
of “cyberspace™. Let's hope oth-
er 1T companies will follow suit.
Stephanie Gay
stephanie.gay@poptel.net

I read Melanie McGrath's article
onwomen and lechnology with in-
terest and doubt whether women
really are being left behind. There
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miy be more men than women
finked to the Internet. but for
what purpose?

When | oweave my  way
thvough the wircd world, Tect
alot of women. This is nol so sur-
prsing as my main arca ol in-
terest is embroidery. What Tdo
fir d surprising is the low level of
participation by men. Many men
cnjoy canvaswork, particularly in
rezivement, and others chart
patterns for wives to cmbroider,
ye! few of them take advantage
of the information avaitable.

While a man may feel diffi-
dent about joining a room full of
women at a local craft group, cy-
berspace offers an environment
whiere gender and age are irrel-
cvant. 1 am membership seere-
tary of (he Computer Textile
De:sign Group and find our male
members are few, Women and
men need (o shake off these -
logricat stereotypes and make
the most of the opportunitics new
technology has to offer.
Margaret Beith
10:5652.2340@compuserve.com

Correspondence should be sent
to Network+, The Independent,
One Canada Square, Canary
Wharf, London El4 50L or e-
mailed to network@indepen-
dent.co.uk



