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Scene saver

Digitally remastering old films will save classic movies
from oblivion

MORE than two million films languish in vaults?
around the world, some of them so badly damaged they
can no longer be screened. If nothing is done, they
could disappear for good®, like hall the films made in
the US before 1950. But research at the University of
La Rochelle in France and the Monash University in
Clayton, Victoria, promises an automated technique to
restore these old films to their former glory.

Films can be cleaned chemically or by using
ultrasound. But this is time-consuming and expensive,
and chemicals can also damage the original. Another
approach is to digitize the film and then clean up the
digital version frame by frame”¥—a daunting job. When
Disney cleaned up Snow White for release on DVD, for
instance, graphic artists® worked in shifts® on 40
computers day and night for 18 weeks.

These computer-aided techniques remain very
expensive, says Samia Boukir, who started work on an
automated system in La Rochelle but has now moved to
Monash. Only an automated system can hope to salvage
the archive® of deteriorating films.

Once a film has been scanned in, the first stage of
the process is to correct flicker® caused by the film
slipping—the result of damage to its pcrforations@). The
software picks out distinct features in a pair of frames,
such as prominent pieces of background, and measures
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movement of the features between the frames. It then
moves on to the next pair of frames and again notes the
difference. Using this information, the system works
out if two frames are unusually close together or far
apart, and corrects any anomalics” .

Dust spots usually occur only on single frames, so
the system looks for small specks” that are visible on
one frame and absent on its ncighbours. The software
repairs the image by sampling the unspoilt area of the
image on the adjacent™ frames and replacing the dust
spot with an average of the sampled pixels?.

Detecting scratches® is more complicated because
they may run over several frames and can be confused
with vertical lines that are part of the film. But a telltale
pattern often gives them away: scratches are normally
caused by the mechanical parts of a projector@ rubbing
on the film, so they tend to repeat at regular intervals.

The system looks for a periodic pattern of this type
from frame to frame, predicting when it should occur in
the subsequent frames. When the scratch finishes, the
pattern breaks down. Having identified the scratch and
its duration, the software then repairs the damage by
taking pixels from undamaged frames before and after
the scratch. This smoothing effect avoids any sharp
edges in the restored image, says Boukir. Finally, film
grain is added back.

When detecting dust particles, says Boukir, 95 per
cent accuracy is acceptable. But with line scratches it
has to be better. “The removal of significant scene
details would have disastrous consequential effects on the
resulting restored movie,” she explains. Because of
this, some level of human intervention will be needed,
but it is likely to be little more than an operator
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accepting or rejecting a change.

Boukir says that instead of trying to enhance the
whole image on a frame, it is better to concentrate on
repairing damage. “For good preservation of textur ®,
it is necessary to look beyond the use of existing global
filters, which are applied to the entire image,” she
says.

Once restored, the digitised {ilms can be viewed by
future generations without risking more damage to the
original by running it through a projector. And films are
very vulnerable®. “Film has a hundred-year history,
but the knowledge of how to store it properly is only 15
years old,” says Godfrey Pye of Sunset Digital, a
Hollywood-based company that specialises in cleaning up
old movies. :
Duncan Graham-Rowe and Barry Fox
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Digitise this
The most secure biometric e-signatures

OVER COFFEE, you sign off on $5 million
business deal. By lunch, you've had a prescription®
filled and sold your condo® in Colorado. All this
without leaving the comfort of your ergonomically®
designed chair. Impossible? Not after this October 1,
when the Electronic Signatures Act makes e-signatures
that can be used over the Internet legally binding. Now
all you have to worry about are digital forgeries? .

Fortunately, there’s a solution to the threat of
electronic forgeries and tamperingf’”: digitally capturing
the physical act of signing. The key is biometrics¥—the
statistical analysis of biological data.

To safely sign an electronic document using
biometrics, you sign your name in the usual way, but
with a special pen that measures the movement and
force of your hand and transmits this data to your
computer. The resulting biometric data is then
mathematically bound to your electronic signature,
which is in turn mathematically bound to a specific
document before electronic transmission. Any attempt
to change the e-signature or copy it onto another
document, without the information on the file to which
it has been bound, will be detected by the recipient?.

Such captured signatures® turn out to be the most
secure technology precisely because handwriting is so
imprecise. Fingerprints, which don’t change, can be
forged with rubber stamps?, and retinal scans® often
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fail because the eye can change, as the shape of the
retina does during pregnancy, for example. But
biometric handwriting security depends on a lack of
consistency. Because no one ever signs exactly the same
way twice, a perfect match to a signature is a
guaranteed forgery. To provide this second level of
security, most handwriting-recognition systems require
that you input a number of different signatures.

Two of the hottest biometric e-signature products
currently available are PenOp’s Signature Series
software, used by Congress to sign the Y2K bill?, and
this year’s winner of Europe’s I'T Grand Prize? for new
technology products, LCI's Smartpen. The PenOp
software, available for $ 99 per computer, records your
biometric data and signature via? an electronic pad
attached to® the computer. For mobile e-merchants,
$150 buys LCl's wireless Smartpen, which uses
Bluetooth short-range radio technology to transmit
signatures and data to a Bluetooth-equipped PC. If,
however, electronic signatures make you uneasy, you
can still use the Smartpen to sign your checks the old-
fashioned way—using its standard ballpoint tip.

Kathryn Leonard
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Big audio dynamite

If you play pirate CDs, you could end up trashing your
hi-fi

CD pirates? beware~—the music industry has a new
weapon up its sleeve?. It's called the Cactus Data
Shield, and it is designed to add noisy garbage to all
copied CDs. Trouble is, it could also damage the hi-fi®
and loudspeakers of people who play pirated CDs.

Sony is already evaluating’ the Cactus system
through its music division, which has been secretly
testing it in Eastern Europe. The system was developed
by Midbar Tech (www. midbartech. com), a company
based in Tel Aviv. Midbar Tech refuscs to comment on
how its system works, but New Scientist has dug out
its American patent®(US 6208598) —which reveals all.

Midbar’s anti-piracy technology follows on the heels
of® a similar system from Macrovision of California,
which recently launched its SafeAudio system ( New
Scientist, 14 July 2001, p.22). This adds
uncorrectable errors to the digital music on a CD, so CD
writers on PCs can’t copy it. But Macrovision admits
SafeAudio doesn’'t work with consumer disc-to-dise CD
copiers.

However, Eyal Shavit of Midbar Tech claims,
“We can stop all kinds of copying, even on domestic CD
recorders. ”

Midbar’s patent points out that all music CDs store
bursts of music code and control information. The music
data is marked with “flags” which tell the CD player to
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decode it and send it to the amplifier and loudspeakers.
The control information is not decoded. When burning
the original CD, Midbar’s idea is to replace some of the
music with false data and label it as control information.
While CD players do not decodc this, they are designed
to disguise the gap® by bridging it with guessed data.
So the original CD plays acceptably, according to
Midbar.

“There is little or no net difference in audio
quality,” it claims in its patent, though the company
will not identify the “golden-eared” listeners who have
tested the system.

If the CD is copied, however, the copier machine
(PC or disc-to-disc copier) sees the fake control data as
music. So when the copied disc is played, there are
bursts of distortion® as the player trics in vain to decode
the garbage. It not only sounds bad, says Midbar, but
it is “potentially damaging” to the player’s circuitry® if
the added noise has a suitable wave shape.

It is well known in the audio industry that feeding
large “square wave” pulses (o sensitive circuitry—
particularly loudspeakers—can causc damage because
high-frequency harmonics®? in the steeply rising and
trailing edgesC[D cause rapidly repcating high-energy
peaks in the speaker output.

Sony has secretly tested Cactus by treating several
thousand CDs sold recently in the Czech Republic and
Slovakia, but the system was not set to cause damage on
this occasion. “We have had no problems with
loudspeakers,” Savit says. While acknowledging that it
may seem “ unacceptable” to harm consumers’
equipment deliberately, he adds, “It’s ° sweat
engineering’. We can add extra lines of defence as
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people use new attacks.”

Midbar will not identify the affected CD titles sold
in Eastern Europe, so no independent listening tests are
possible.

Barry Fox
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