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Introduction 
Hybrid tcclinology, in which elec- 

tronics are uscd to facilitatc and 
enhance the unique imaging propcrties 
of silver halide f i l m  is one of tlic 
ong o i n g the m e s of m o t i o ti picture 
development. This is seen in systems 
for production, post-production, and 
prcscntation of motion picture films. 
At the same time, many advances are 
being made in more conventional film 
technologies such as optics, silver 
halide cmulsions, and cvcn analog 
sound. This was tlic year of Titnnic, a 
spccial effects movie that remaincd i n  
the theatcrs for an unhcard-of period 
of time, with many peoplc rcturning to 
see it over and OVCT again. It was also 
the year of two similar inovics 
employing 100% 3-D cornputcr graph- 
ics imaging (CGI) techniques-Antz 
and A Bugs LI‘’~. 

Cameras and Accessories 
Camera equipment has been 

enhmced by thc use of digital tcchnol- 
ogy for ii number of years. Digital 
simulation of the many differcnt 
“looks” obtainable is a new applica- 
tion to assist cincmatographcrs while 
they arc shooting. Two systems wcrc 
announced in 1998: 

Eastman Kodak’s Preview System 
available for rent to cinematographers 
by Panavision, uses a Kodak profes- 
sional 520 digital camera, adapted for 
Panavision Primo Icnses, with ii 2- 
megapixel sensor similar in size to a 
3Smm motion picture frame. 
A I ter ii at i v el y , t h c Ko d a k D i g i t a 1 
Science DC 210 zoom camera can be 
uscd for lower resolution applications. 
The digital irnagc is processed using 
Kodak PrcView software to prcview 
thc looks of different film types, expo- 
sure levels, filtcrs, processing, and 
printing variations, as well as rccord- 
ing locations, wardrobc, makeup, ctc. 
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Display of tlie imagc can be on a com- 
puter monitor or outpiit to a Kodak 
Digital Sciencc 8650 color printer that 
produccs large-sizc, photo-quality 
images to communicatc tlie cine- 
matographer’s idcas to other mcmbcrs 
of thc production tcam. 

Digital simulation was also 
described i n  papers prcsented at 
SMPTE’s Sccontl Spring Film 
Confercnce and Lhc SMPTE Fall 
Conferencc I998 by Dr. Cliristophcr 
C.  Woollard of the Univcrsity of 
Grccnwich, England. A production 
workstation en a b 1 e s the prod u c c r, 
director, and cinematographer to ana- 
lyze thc quality of iiiiages obtained 
when using a variety of production 
tools, from Super- 16 orid 3Smni filin 
to digital video origination. Imagcs 
can be capturcd using 3Sinm still 
cameras, then scanncd at high rcsolu- 
tion (12,000 lines/in.) or by using a 
high-resolution digital caniera in  thc 
field and having the image transmitted 
by modem or Internct. Softwarc per- 
mits the “looks” of different lighting, 
filters, lenses, film stocks, and video 
cameras to be simulated, as wcll as 
the cffects of M-JPEG and MPEG-2 

comprcssion. The latter is particularly 
important i n  authoring for DVD and 
for digital television. Differcnt GoP 
(group of pictures) structures and cas- 
cading of comprcssion systems can be 
simulated. 

Digital Air, Inc., has dcveloped the 
Timetrack camera system for produc- 
ing virtual camera movement from a 
40-lens still camera. A motion-control 
shutter system progrcsscs through thc 
camera in lincar fashion at frame rates 
up to 250 framcdpcr sec as the camera 
rotates. 

A number of manufacturers intro- 
duced new lcns models. Taylor- 
Hobson’s Cookc S4 range of T2 prime 
lenses from 14mm to I O O m m  havc 
higher rcsolution, better cxposure uni- 
formity from ccnter to edge, reduced 
spherical aberration, and internal flare. 
Canon’s 300mm T3.2 Mk IIIB supcr- 
telephoto acccpts all OpTcx universal 
mounts for 3Smm, Super- 16, and 
16mm motion picturc cameras, and 
1/2-in. and 3/4-41. video cameras. The 
Canon 2OOmm ultra-fast T1.8 telcpho- 
to lcns is availablc in two versions, for 
either 16/3Smm film or 2/3-in. vidco 
cameras. Clareinont Camcra’s Squishy 
Lens has a compressible supplenien- 
tary lens elemcnt that gives creative 
distortion effects. Thc central area of 
the image is a variable clear zone sur- 
rounded by an area wherc the light 
rays are defocused, producing a tunnel 
vision cffcct. 

Film Formats 
The advent of wide-screcn digital 

television in 1998 gave cinematogra- 
phers new headaches in formatting 
their work for compatibility with both 
4:3 and 16:9 displays without losing 
important peripheral scene material in 
some formats or leaving excessive 
dead-space at the edges in  others. 
Telecine colorists were faced with 
related challenges in transferring film 
images to tape. The rcvision of the 
SMPTE 96 standard on Scanned 
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Image Areas will help to simplify the 
number of formats possible. A need 
remains for clear communication of 
the format intentions of the cine- 
matographer to the colorist. 

Some European film transfers are 
being made at the compromise aspect 
ratio of 14:9. The Italian cinematogra- 
pher Vittorio Storaro, proposed the 
Univision format for both HDVS and 
65/35mm film. This has an aspect 
ratio of 1:2, described as a perfect bal- 
ance between that of current 65mm 
film (1:2.21) and of HDVS (1:1.79). 
In 35mm film, the image is Super-35 
wide with a 3-perforation pull-down. 
This would also be a release print for- 
mat employing digital sound only, as 
the analog soundtrack area is used for 
part of the picture. For compatibility 
with European DTV standards the 
frame rate is 25 framedsec. On the 
western side of the Atlantic, the pro- 
posal for a digital video production 
and post-production format of 
1080P/24 recognized the large part 
that 24 frame/sec film will play in 
television programming for many 
years ahead, both on its own merits 
and when intercut with video-originat- 
ed material. 

Wide-screen Technology 
The wide-screen market is booming 

at present and this is forecast to con- 
tinue. Predicted for the next two years 
is an increase of 86% in the number of 
releases for the wide screen: 28 titles 
in the most popular format,  15- 
perf/70mm, mostly Imax. This activity 
is generating new technology as well 
as an expansion of large format 
theaters. Imax is planning to build 
an additional 82 screens on top of 
their existing base of 171, which 
consis ts  of 6 3  2-D screens,  4 5  
3-D screens, and 63 dome theaters. 
The new Imax SR projector is a small- 
er unit, capable of filling a screen 
(only) 56 ft high, compared with the 
usual 80 ft high screen. Two SR pro- 
j e c t o r s  a r e  used f o r  Imax 3-D 
presentations. 

The first of three new Iwerks/ 
Cinema Products cameras should be 
completed by year-end 1998. This 
15 /65  camera  runs  a t  up  t o  60  
framedsec and, owing to its carbon- 
fiber construction, weighs only 38 lb 
with a 500 ft load of film. 

Imax has purchased MSM Design, a 
camera manufacturer that has devel- 
oped a camera with a-30-perf pull- 
down, permitting simultaneous record- 
ing of the L and R images for 3-D 
Imax on the same roll of film. This 
camera will be used on the 
International Space Station for a year 
to produce the Imax Space Shuttle 
film. 

Conversions between 2-D and 3-D 
formats are being achieved in different 
ways: Imax uses a slip-sync and cut 
and paste technique, while Imagica 
USA uses the Xenotech digital con- 
version process. The alternative for- 
mat, 8-perf/70mm, is also growing; 
Megasystems is about to launch a new 
projection system employing two 
Geneva movements, one above and 
one below the gate. 

Digital techniques are starting to be 
used in wide-screen work. The file 
sizes for these formats are only now 
becoming practical. Rick Gordon of 
RPG Productions uses 4K digital 
scans from an Imagica 65 scanner to 
provide digital “fixes” to repair other- 
wise unrecoverable material. David 
Keighley of Imax predicts that fully 
digital duplication will match the qual- 
ity of first generation contact prints 
within two years. 

Film Products 
The competitive world of film 

manufacture continues to benefit cin- 
ematographers with improved emul- 
sions. Fuji Photo Film introduced 
three improved Super-F negatives: 
daylight-balanced F-64D/8522; tung- 
sten-balanced F-l25T/8532; and the 
high-speed tungsten stock F-500T/ 
8572 with improved granularity and 
sharpness, exposure latitude, and 
telecine transfer. Super uniform fine 
grain (SUFG) technology enabled an 
increase in light sensitivity at the 
same time as a reduction in the size 
of the silver halide crystals in high- 
speed film, and tabular grains were 
used in all the emulsion layers to 
improve sharpness. I lford,  Ltd., 
developed 35mm and l6mm motion 
picture versions of their black-and- 
white still films: FP4 Plus, rated at EI 
125/22 (daylight) and EI 100/21 
(tungsten); and HP5 film, rated at EI 
400/27 in daylight and EI 200/24 in 
tungsten. 

Eastman Kodak introduced Kodak 
Vision 800T film 5289, the first EI 
800 tungsten-balanced film. It has 
grain and sharpness similar to 
Eastman EXR 500T film 5298, with 
an extra 2/3 stop of speed for 
improved depth of field, depth of 
lighting, and greater available light 
capability. Kodak SFX-200T film has 
been introduced to address the needs 
of the digital special effects communi- 
ty for a film with reduced propensity 
for colored fringes in digital scanning 
of blue- and green-screen traveling 
matte shots. In addition to its first use 
for special effects by Dream Quest 
Images in the  feature M i g h t y  Joe 
Young, the very high sharpness of 
SFX-200T film, especially in the red- 
sensitive layer, is expected to be bene- 
ficial to commercials’ cinematogra- 
phers. 

X-ray Hazards 
A hazard for traveling cinematogra- 

phers is a new generation of high- 
powered X-ray security machines 
being installed in airports worldwide 
i n  response to increased terrorist 
threats to aircraft safety. The Invision 
CTX-5000SP and related machines 
employ a primary low-power scan 
similar to conventional machines. 
When a suspicious shadow is detected, 
a secondary high-power (100 to 
300mR) pencil beam of X-rays auto- 
matically scans the object. In tests by 
PIMA (the Photographic Industry 
Marketing Association), all film tested 
was fogged by the high-power beam, 
even film of low speeds. Depending 
on the attitude of the film roll in the 
beam, the fog image consisted of nar- 
row bars, lines, or sinewaves. Initially, 
the machines were employed only for 
checked-in baggage, but they are now 
being used for hand-carried baggage 
also, sometimes with little attempt to 
warn passengers of the risk to their 
film. An early “victim” was a British 
documentary crew returning home 
with many unprocessed rolls of irre- 
placeable footage. 

Telecine 
These days, with the need for high- 

definition scanning for DTV, it is 
sometimes difficult to distinguish 
between high-end telecines and digital 
scanners. One of the criteria is that the 
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“telecine” designs operate at higher 
frame rates, typically in real-time (24 
frames/scc), while “scanners” take 
several seconds to scan each frame. 

In preparation for the start of digital 
t elc v i s i o n , C i 11 em a Products Co r p . 
developed a high-definition telecine, 
i n  collaboration with the Sony High 
Definition Center, and launched it as 
the CP TeleScanner. The design com- 
bines independently actuated full-fit- 
ling pin registration with magne- 
tostriciivc pin-actuation technology at 
speeds up to 60 fraineshec along with 
;a 9-millisecond fast pull-down for 
image capture, using a Sony HDC 750 
high-definition camera. Positional 
accuracy of +/-0.0002 in. is claimed. 
Full color control is provided by a 
Sony additive lamphouse with fcrro- 
electronic LCDs, and electronic shut- 
tering to match the pull-down require- 
ments. 

Cintel, Inc., now independent of the 
Rank Organization, announced that 
the C-Reality resolution-independent 
telecine has now been placed in sever- 
al Beta test sites. The C-Reality 
employs a newly designed CRT with 
direct scanning. It is claimed to have 
noiseless detection through the use of 
avalanche photodiode (APD) detec- 
tors. The HucFX color vector image 
processor (CVIP) provides full vector 
rnanipulation at 14-bit RGB resolu- 
tion. Scan resolution can be 525/625 
or true 2K data, with upgrades 
promised for real-time high-definition 
scanning. 

CTM (fornicrly Debrie) has devel- 
oped the Dixi dailies telecine and rana- 
lyzer for NTSCPAL. linages are cap- 
tured by a standard digital video cam- 
era via a mirror galvanometer which 
tracks each inoving frame, flipping to 
the next frame during the video fly- 
back. The f i lm is illuminated by a 
computer-controlled RGB lamphouse 
that employs no moving parts. This 
provides color control in transfer and 
is calibrated in printer lights, allowing 
it to be used as an analyzer as well as 
providing PL data to cineniatographcrs 
with their video dailies. 

Film Scanning and Recording 
0 x b c r ry i n t rod LI c ed the 0 x S c a n 

2000 film scanner operating at 3 to 4 
scc/fmne to produce 2K 12-bit files. 
This machine can provide optional 
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component video suitable for low-cost 
offline video post-production. 

I in ag i c a C o rp . an noun c e d the 
Imager 3000V digital film scanner that 
can support thc Quantel Domino sys- 
tem. Operating at resolutions up lo 6K, 
it  employs a trilinear CCD array to 
scan both 4-perf and 8-perf 
VistaVision frames. 

Arnold and Richter, working with 
Fraunhofer in  Germany, has devel- 
oped the Arrilaser solid-state laser 
film recorder, with a film transport 
based on Arriflcx camera design for 
easy film loading and handling. Scan 
speeds are 5 sec for a 4K frame and 
3.3 sec for a 2K frame. 

Soundtracks 
New equipment for sound produc- 

tion and post-production include the 
Nagra Ares-C portable digital tapeless 
recorder. The recording medium is 20, 
40, or 64-MByte memory cards, 
claimed to be almost indestructible 
and able to be recorded up to 100,000 
times. They have a capacity of 80 min 
of mono or 40 inin of stereo sound 
recording. Other features include non- 
linear editing and high-speed file 
copying. Files can be transmitted via 
high-speed ISDN lines back to the stu- 
dio to a corresponding rccorderledi- 
torkodec, the Nagra Ares-C-PP. 

The new Aaton InDaw low-cost 
digital audio workstation provides 
automatic synchronization of sound in 
the film/video environment, both auto- 
inatically with AatonCode/ArriCode 
in-camera time code, and semi-auto- 
inatically with clapsticks and smart- 
slates. The InDaw can transfer digital 
audio signals directly to digital VTRs. 
The Deva audio hard disk recording 
system is a nonlinear recorder which, 
when used with AatonCode, permits 
effect i v e I y sing 1 e- s y s t e m te 1 e c i n c 
transfers of picture and sound, even 
across camera stops. 

Digital sound reproduction in thc- 
aters continues to grow. At  the 

SMPTE Audio Study Group (A12.68) 
meeting on October 28, 1998, it was 
reported that for the approximately 
30,000 screens in North America, dig- 
ital equipment manufacturers claimed 
the following nunibers of installed 
readers (Table I ) .  

Analog sound use continues to 
decrease correspondingly, particularly 
in the newer theaters. As reported last 
year, the conversion of all theaters to 
red sound readers capable of reproduc- 
ing non-redeveloped cyan-dye-only 
soundtracks is the objective of a group 
consisting of Dolby Laboratories, 
Technicolor, and Eastman Kodak, now 
joined by Deluxe, CFI, and Fotokem 
1 a b ora t o r i e s . The “Hi g h- M agent a” 
interim track format, which is fully 
compatible in terms of cross modula- 
tion cancellation with both existing 
tungstedinfrared readers and red LED 
readers, was tested in a 100-print par- 
tial release of the Warner Bros. feature 
Cily of Angels printed by Technicolor. 
Each print was accompanied by a let- 
ter explaining the new track format 
and inviting the projectionist to call an 
800 number in the event of problems. 
No calls were received. A second test 
will be t h e  100% High-Magenta 
release in December 1998 of the fea- 
ture You’ve Gor M a i l ,  also from 
Warner BrosJTechnicolor. If this is 
successful, it is expected to give dis- 
tributors and laboratories the confi- 
dence to begin a general conversion to 
High-Magenta tracks and for theaters 
to complete their conversion to red 
LED readers. All new theaters built in 
the past three to four years have 
included red readers. 

Retrofitting existing projectors is 
progressing more slowly. Ultra Stereo 
Laboratories introduced the Jaxlight, a 
low-cost red reader, employing a high- 
intensity red-LED source as a simple, 
plug-in replacement for a conventional 
exciter lamp, along with a line ampli- 
fier to provide the necessary additional 
audio gain. When 85% of screens are 

Table 1. 

Manufacturer Worldwide North America 
Dolby SR.D 17,782 7,815 
DTS 15,107 8,452 
Sony SDDS 6,450 5,332 

77 



PROGRESS REPORT 

converted to red readers, a date for the 
final switch to cyan dye tracks will be 
contemplated. 

The delivery of closed captions and 
descriptions for hearing and vision- 
impaired people in movie theaters has 
been made possible through the 
WGBH Motion Picture Access 
Project. Working with Digital Theater 
Systems (DTS), General Cinema 
Theaters, Universal Pictures, and 
Paramount Pictures, the Rear-Window 
Captioning System displays reversed 
captions on a light-emitting diode 
(LED) text display mounted in the rear 
of a theater. Patrons use transparent 
acrylic panels attached to their seats to 
view the captions so that they appear 
superimposed on the movie screen. 
DVS Theatrical delivers descriptive 
narration via infrared or FM listening 
systems to headsets, avoiding distur- 
bance of other audience members. 
Both these systems employ a CD- 
ROM reader synchronized to the 
movie using a DTS time code reader 
mounted on the projector. 

Laboratory Operations - 
Release Prints 

With release printing of feature 
films now converted almost entirely to 
polyester-base film, conversion of the 
remaining few percent of cellulose tri- 
acetate-base film used for dailies, etc., 
is expected within a year. New release 
print stocks are being introduced on 
non-remjet polyester base only. 
Eastman Kodak Co. announced two 
new color print films. Kodak Vision 
color print film 2383, gives slightly 
blacker blacks and whiter highlights 
than Eastman Color Print Film 2386, 
which it will replace; Kodak Vision 
Premier color print film 2393 provides 
much blacker blacks (maximum densi- 
ty over 5.0), higher color saturation, 
and whiter highlights. 

Technicolor, Inc., continued devel- 
opment of its dye transfer process, 
which had been used for the produc- 
tion of a small number of prints in  
1997 using a prototype machine. In 
1998 larger limited releases of 50 to 
250 dye transfer prints were made, 
using the first full-size dye transfer 
machine, for the features Godzilla 

and Bulworth, and the re-releases of 
Gone With The Wind and The Wizard 

The desire of cinematographers for 
special “looks” has led laboratories to 
offer additional versions of retained- 
silver processes, applied not only to 
release prints but also original nega- 
tives, interpositives, and duplicate 
negatives. These techniques all lead to 
increases in screen contrast, generally 
with some desaturation of colors. The 
process was used by Technicolor to 
obtain a heavy, depressing feeling in 
the battlefield scenes in Saving Private 
Ryan. 

Environmental Concerns 
Environmental regulations continue 

to become more restrictive to film lab- 
oratory operations, particularly for the 
use and discharge of certain organic 
solvents. Following its classification 
as an ozone-depleting chemical, the 
manufacture of 11 I-trichloroethane, 
the most common film cleaning sol- 
vent, has been banned, but some labo- 
ratories were still using their rapidly- 
dwindling supplies. In 1998 in 
California, new restrictions were intro- 
duced by the South Coast Air Quality 
Management District (SCAQMD) on 
the  use of perchloroethylene, the 
remaining low-cost solvent for film 
cleaning. There was also major con- 
cern about the possible loss of per- 
chloroethylene for its other application 
- wet-gate printing, for which it is 
almost unique in its suitability due to 
its refractive index, which lies 
between that of the gelatin emulsion 
and film base. 

In film cleaning, the capture and 
recycling of perchloroethylene had 
become essential in the design of 
cleaning machines, with earlier mod- 
els now unable to meet current regula- 
tions. Lipsner-Smith introduced the 
model CF-7200 film cleaning machine 
with self-contained solvent recycling 
using highly-efficient carbon adsorp- 
tion and a continuous solvent distilla- 
tion option, allowing simultaneous 
film cleaning for uninterrupted 24-hr 
operation. The French company CTM 
(formerly Debrie) introduced the 
Ultraclean 2000 solvent-based clean- 

of oz. 

ing machine with an optional external 
vapor recovery system. 

Projection 
The requirements for increased 

quality of film projection led to the 
introduction of a number of improved 
projectors and accessory devices. 
Cinema Products 3Smm/70mm 
Electronic Film Projector employs a 
sprocket-driven electronic pull-down 
mechanism with precise electronic 
registration, rather than the traditional 
Geneva movement. Speeds of 24, 25, 
30, 48, and 60  frames/sec can be 
selected by push-button, along with 
high-speed forward and reverse run- 
ning. The Arriflex LOC Pro 35mm pro- 
jector is a tabletop machine intended 
to be rented for dailies use on the set. 
With a very simple threading path, it 
can run at 1 to 60 frameshec or high- 
speed forward and backward shuttling 
and is absolutely flicker-free at all 
speeds. It can also be used as a trans- 
fer device for video or nonlinear 
offline editing and will synchronize 
with DAT or magnetic sound 
recorders. 

Two companies announced auto- 
matic control systems for projectors. 
The Swedish company Autograf 
Cinema Systems claims its CAF-100 
automatic focusing vehicle can detect 
and correct focus variations the human 
eye cannot see. The Ultrafocus lamp 
alignment system, jointly developed 
by Christie Inc. and Ultra Stereo 
Laboratories, measures the luminance 
distribution of light on the cinema 
screen and automatically aligns the 
high-intensity xenon lamp in three 
motorized axes within the lamphouse 
reflector. 

Long-awaited, the advent of digital 
presentation of movies came closer in 
1998. The demonstration of the latest 
prototype of Texas Instruments’ digi- 
tal light processing (DLP) projector at 
the SMPTE Fall Conference i n  
Pasadena impressed the audience in a 
packed hall; however, i t  was stated 
that there was still some work to be 
done to complete the system. In a 
related paper, Qualcomm, Inc., out- 
lined its plans for direct-to-theater dis- 
tribution of movies by satellite. 
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