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George Lucas, who digitally recreated this scene for “Star Wars.
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Special Edition” in 1997, made the recent “Phantom Menace” a test case for digital production and |

}C’("”(’”

“2 % %k x ONE OF THE
= UNNIEST COMEDIES!”

-Jeff Craig, SIXTY SECOND PREVIEW

“GRANT BRINGS OFF HiS SECOND COMEDY HIT OF THE SUMMER.”

-Jay Carr, THE BOSTON GLOBE

<A WiILDLY FUNNY ROMANTIC COMEDY!”’

-Bill Diehl, ABC RADIO

““HILARIOUS. WONDERFUL PERFORMANCES.”’

-Rod Dreher, NEW YORK POST

‘“HucH GRANT AT HisS DAZED AND CONFUSED BEST.

-Kenneth Turan, LOS ANGELES TIMES

‘““A BUOYANT, RIOTOUS ROMANTIC COMEDY.”’

-Jane Horwitz, THE WASHINGTON POST
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Taking
Film
Out of
Films
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By ROB SABIN
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E close of the 20th century
IS ot h('ung Kind to poor old
Thomas | ’1".(‘,n

‘(’rr‘rl‘( {.! -\".[.4 ! ‘

§ {ir-
ing up a descendant of his first mean
descent light bulb, 120 years after '
fact But the mtroduction of the cHm-
p‘l(" disk 1in 1982 Spe led (he end of
the i’)']()ﬁh;’ f.}ph - One of the W 12ard
of Menlo Park's pet projects — after
105 years And now 1t looks as If the
motion picture camera and profec-
tor, loosely based on his Kinetogr iph
and kinetoscope of 1821
are about to bite the dust as wel]
That's how it appears ever since
George Lucas, the ““Star Warg'" pa.
triarch, went out of his way recent)y
to spotlight the pending death of film
Not of movies, mind you, or of cme-
| ma, but of motion picture {iim. Spe-
| cifically, Mr Lucas took his “Star
| wars Episode 1 — The Phantom
Menace'' and set oul to prove that
the creation and projection of film-
quality images in theaters IS now
technically viable by purely electron-
IC means
| Movie studios have strong incen-
tive to pursue this path. It costs them
| $1.500 to $2,000 to duplicate a single
| 35.millimeter print of a major fea-
| ture and transport it to and from the
theater Often, several thousand of
these must be created for opening
weekend, only to be quickly junked
| as multiplex operators make way for
| fresh titles
Electronic or digital cinema re-
duces a film to digital data, allowing
studios to send releases to theaters
via satellite, fiber-optic cables or in-
,' expensive optical media like digital
| video disks. Meanwhile, theater op-
| erators can instantly change movies
to maximize attendance at all
screens. Scratches, dirt and tears
from wear on film prints are elimi
nated. and every digital dub looks as
good as the digital master, rather
than suffering the quality loss of
third-generation film copies
Shooting a movie with high-defini-
tion digital video cameras simplifies

.“" !\stL

|

f GOiﬂg di‘éital saves—T"

time, moneyflnd
| wear at many _stggﬁ_“___
of the h;;i;héking
Erocess.

post-production. Already, portions of
many films are transferred to digital
for color corrections and other edit-
ing. Birthing a movie in the digital
domain lets the fiimmakers work on
special effects without incurring the
| cost, time or loss of quality associat-
| ed with going from raw film to video

and then back That's a plus for the
science-fiction and action-adventure
genres prevalent today. ““The Phan-
tom Menace'” has nearly 2,200 digi-
tally generated shots, making up 90
percent of the movie

Today's best high-definition video
cameras aren’t ready to replace
their film counterparts, although
portions of ""The Phantom Menace™
were shot in high-definition and suc-
- cessfully mixed with film sequences
But the next generation of experi-
. mental cameras is due any minute,
and if Mr. Lucas likes what he sees,
. he says, he plans to shoot his next
“Star Wars'' feature entirely in vid-
co

It has also been a challenge to
project high-definition video images
| with the detail, brightness, contrast
| and color resolution now attainable
by film projectors using arc lamps to
fill theater-size screens, The cath-
| ode-ray tube or liquid crystal tech-
nologies in conventional video pro-
jectors either can’t produce epough
light or can't deliver the pure blacks
that give film its tremendous con-
trast and depth

Recently, though, two manufactur-
ers have evolved breakthrough pro-
| Jectors that overcome these obsta-
cles. For four weeks this summer
audiences in the New York and Los
Angeles areas could view “The
Phantom Menace™” on either of these
systems in addition to the regular
film version, making this the first
digital exhibition of a full-length fea-
| ture. Two theaters in New Jersey

were selected, one In Secaucus and
the other in Paramus. To compare, |
saw both systems in one day and
then took in the film version as well.

Before these showings, ‘“‘The
Phantom Menace' had to be digl-
tized. For each projector, a first-
| generation copy made from the film
' master was optically scanned and
transferred to high-definition video
using a new system built by Philips

Continued on Page 16

Rob Sabin’s most recent article for
Arts & Leisure was about home thea-
ters '
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FROM THE AUTHOR OF “JURASSIC PARK’
AND ‘THE DIRECTOR OF "DIE HARD’

“The most
unexpectedly
audacious,
exhilarating, and
wildly creative
adventure thriller
[ have seen in ages?’

Lisa Schwarzbaum

“A stunningly

effective epic,

&R the best since
- ‘Braveheart’.”

.r-’%’-.‘}\ ‘, ,'
NG Jim Svejda
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Natalie Portman in George Lucas'’s “Star Wars: Episode 1-— The
Phantom Menace": some was shot in high-definition v ideo.

aking the Film
Out of the Films

Continued From Page 12

Electronics, After color and bright
ness corrections, the data was com-
pressed (to take up less memory)
and loaded onto 19 hard disks, 18
gigabytes each, in a small, rack-
mounted box. The content of the
movie’s seven reels, about 12,000 feet
of film, was dubbed to this compo-
nent before being shipped to the thea-
ter, where it was decompressed and
fed to the projection system. The
digital soundtrack was stored on a
separate hard-disk recorder

[o achieve their large, bright pic-
tures, the two projectors used for the
demonstration integrated the light
from a standard, high-powered pro-
jection bulb into the video image
The technology in Secaucus, made by
Texas Instruments, goes under the
trade name Digital Light Processing.
The Texas Instruments solution was
to mount 1.3 million microscopic alu-
minum mirrors on a silicon chip
measuring just 09 by 1.1 inches Ina
way, the concept is similar to the

‘liquid crystal-display screen on a

laptop computer, in which individual
pixels, or picture elements, are di-
rectly fed digital information that
fires up each one in just the right
brightness, at just the right time, to

' Create the desired image

1
|
|
|

With a digital micromirror device,
cach pixel 1s represented not by a
liquid crystal cell, but by a mirror on
a swivel post. The digital bits fed to
each pixel control the mirror’s orien-
tation by physically tugging on either
side with an electrostatic charge —
the same force that makes a balloon
stick to a wall When a mirror is in its
on position, it reflects light from the
projector’s 5,000-watt xenon lamp to-
ward the screen, creating a tiny rec-
tangular spot In its off position, the
light is directed to a light absorber,
resulting, theoretically, in total dark-
ness. The mirrors can change state
up to 50,000 times a second, and by
carefully controlling the time each
mirror spends in the on position, the

Liam Neeson as a Jedi knight in “The

 Fums L

projector varies the brightness for
that pixel

To make colors, the Texas Instru-
ments projector used three micro-
mirror chips, ope each for the prima-
ry red, green and blue picture infor-
mation. The light from all three con-
verged in the projector using optics
and blasted onto the 40-by-20-foot
screen through a single lens

What I saw in the theater im-
pressed me. The image was bright,
with sharply defined edges around
objects and excellent detail Con-
trast, while not so deep as the best
film can offer, was very good. Colors
were rich and natural, with realistic
and saturated flesh tones and lush,
inviting greens and blues in the land-
scapes and sky The pixel structure,

Projectors are

being developed e - ol
that can give video
lmages arichness

like that of film. S as

which can show up as a faint gnd on
this type of projector, was never
obvious, even from the first few
rows

The overall look was different
from conventional film, and in some
respects better. The pristine elec-
tronic projection, coupled with the
care taken with the digital transfer
for this high-profile engagement,
guaranteed an ideal presentation
There was no image flicker from the
projection lamp or shutter, as in the
film version, and there was less
grain in the image. Color also ap-
peared to be optimized to a degree
not evident even on the film, perhaps
partly because of corrections made
during the digital transfer Some of
the movie's bright desert scenes
seemed to show better contrast and
coler saturation

Continued on Page 17

Twentieth Ce ntary Fox
Phantom Menace.”




The pixelized construction of the
image contributed to that crisp,
etched look, which some viewers will
prefer to film, while others won't
But undoubtedly, the average the-
atergoer would have been unlikely to
detect that this was an electronic
image and would have no reason to
complain about the cinematic expe-
rience.

In Paramus, the projector relied
on something called an Image Light
Amplifier developed by Hughes-JVC
Technology The amplifier looks like
a 15-by-2-inch glass window mn a
frame, but 1t 1s actually a complex,
multilayered device A photosenst-
tive layer on one side generates a
tiny electrostatic field when excited
by the picture playing on a small,
cathode-ray tube-style video monitor
that facesit. Theimage 1s then trans-
ferred simultaneously to a high-reso-
lution liquid crystal layer ou the
other side of the amplifier that 1s
sensitive to the electrostatic field
Light from a projection lamp is di-
rected through the liquid crystal lay-
er to a murror behind 1t, and the
brightened 1mage reflects off the
mirror and back toward the screen

Pulling this off requires some fan-
cy tricks with prisms and polarized
light, but what’s interesting is that
the amplifier 1s not, by nature, a
digital device. The projector was fed
analog video that had already been
converted from the stored digital
data into three signals representing
the primary red, green and blue
components These color signals
were fed to individual video monitors
inside the projector, which were used
to exctte one of three amplifiers. The
light from a 7,000-watt lamp was
then bounced off each amplifier and
projected through separate lenses,
whose beams converged on the
screen to create accurate colors

As in the Texas Instruments sys-
tem, the Hughes-JVC picture benefit-
ed from flickerless projection and a
clean, nfimtely repeatable digital
source that was a step up from a
worn third-generation film print
More critically, the use of high-defi-
nition analog cathode-ray tubes as an
image source produced a silkier,
softer picture more in keeptng with
the film version and with film in
general.

At other times, the picture was
more reminiscent of video, specifi-
cally of a projector or television set
with its contrast control turned up
On those bright desert shots, the
sand-colored backgrounds sacrificed
some of their natural richness to pick
some detail in the darker areas of the
picture

Of course, these are matters of
minute subtleties and personal
taste, many viewers would prefer
the punchy image drtaled into the
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projector during calibration But
that spotlights a potential pltfali
video projectors offer a wide variety
of sensitive picture adjustments not
available on film projectors. How
will tomorrow’s digital projection-
ISts guarantee a consistent experi-
ence on every screen?

In sum, the Hughes-JVC system
passed the same test as the Texas
Instruments system while experts
might find reasons to quibble with
these images, typical moviegoers
would neither recognize nor fault
them for being electronic. So the
“Phantom Menace” run proved, at
least to me, that the technology for
electronic projection has indeed ar-
rived

When 1t will arrive 1n your local
theater is another matter Estimates
range from 2 to 10 years, although
permanent installations may appear
within three years The projectors
described above are costly: the
Hughes-JVC model goes for $250,000,
and Texas Instruments wouldn’t
even attach a price to its prototype
But it is not expected to take long for
these systems to fall to the $100,000
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of today’s film projectors

Beyond price, some details still
need to be worked out, including in-
dustry agreement on how best to
distribute the digital signals and
technical standards for doing so
There must also be new standards
for theaters (which use all manner of
screens), for projector calibration
and for handling a movie’s digital
transfer. Then there's the politics:
what happens to the film factory
workers, print processors, projec-
tionists and truckers who stand to
lose their livelihoods as cinema goes
digital?

You can be sure the Hollywood
studios, driven by their bottom lines,
will forge ahead After more than a
century of film and the rich culture it
begat, there will be critics who loudly
bemoan the loss. But, like 1t or not,
the time has come to bid farewell to
Edison’s form of cinematic magic
and swap it for another.
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