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Technology

Introduction

This chapter deals with digital cinema technology
and associated standards from an investment
perspective. As such, it is not an examination of
the various hard ware and software solutions,
manufacturers and proponents per se. A
comprehensive overview of both technology and
players was provided in the Screen Digest report
Electronic Cinema: the Big Screen Goes Digital.

The aim is to explore which technologies
provide solutions today, what their long-term
viability is, how they are expected to evolve and
whether they meet current and future digital
cinema standards. Profiles of each of the
significant hardware manufacturers and solutions
providers explain what their role is and—above
all—how they hope to make money from the
large-scale switch to digital in cinemas.

It is worth reiterating that the small size of the
cinema market does not bear out the large past
and present level of interest and attention from
various actual and would-be digital cinema
players.

There is currently a total global market of
between approximately 100,000 and 125,000
first run cinema screens. Even if the introduction
of digital grows this market by 10 to 20 per cent,
this would still only create a total target market
of 150,000 screens in fewer than 100,000
cinemas, due to growing number of multiplexes.

Given the small size of the potential digital
cinema market, there is insufficient return to
justify developing technologies (and standards)
uniquely for the exhibition market. What
hardware and software solutions there are must
thus either be re-purposed from a different but

associated field, usually the broadcast, telecom
or visual display markets, or have the potential to
be re-applied to a another larger field,
particularly the consumer electronics (CE)
market. This must be kept in mind when
examining the motives the new digital cinema

hardware and service vendors.

Historical investment

For over 100 years cinema owners have

themselves been the exclusive investors, owners
and maintainers of all film projection,
synchronised sound, cinema automation and
associated technologies to be found in the
projection booth. What is more, this technology
has historically tended to have very little
incompatibility or built-in redundancy. Both
projectionists and manufacturers claim that a
well maintained 35mm projector can last 20-30
years, if not indefinitely.

Projectors have traditionally come from
one of three major manufacturers, Italy’s
Cinemaccanica, Germany’s Kinoton or
America’s Christie, a division of the Japanese
major Ushio. These provide projectors,
platters, associated equipment, as well as
detailed after-service and customer support. All
three have good industry reputation and
particular regional and customer strengths.
There have not been any significant new entrants
in this market, not least because there is a
significant market in the dcvcloping world for
used projectors.

Whilst exhibitors have been faced with
new investments, none have been for wholesale
replacement of existing technology and
infrastructure in the projection booth. The most
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Moore’s Law states that
the amount of processing
power on a given amount
of silicon has roughly
doubled every 18 months
since the technology was
invented and will
continue to do so for the
foreseeable future. This
means that computers
effectively double in
speed or halve in price
every year and a half.

26

significant (discussed in detail in Chapter 2) was
the launch of synchronised sound-on-film in the
late 1920s and early 1930s. This did not so much
lead to changes in existing cinemas as a wholesale
change of the cinema marketplace with the
closure of smaller screening venues and the birth
of 1,000+ seat picture palaces.

Cinemas were thus purpose built to
accommodate and support the new technology
rather than retro-fitted. [In a neat historical
irony, the first major purpose-built ‘talking
pictures’ theatre to be constructed in the US in
the 1920, the Pacific Theater on Hollywood
Boulevard in Los Angeles, is currently the home
of the ETC’s and DCI’s digital cinema standard
efforts. The theatre is said to be haunted by the
ghost of Samuel Warner for its not having been
completed in time to premiere the first talkie,
The Jazz Singer (1928).]

The installation of digital audio was
relatively simple and cheap—at least compared
with digital cinema. Perhaps the most significant
recent investment by exhibitors was the switch
to horizontal platters for film that replaced the

vertical reels.

Redundancy

Mechanical projectors have little or no
redundancy. This is because if we disregard
70mm and Imax film, there are no regular
improvements to 35mm film that affect the
projectors. Though the grain of the raw stock is
constantly evolved, this does not require any
changes to the projector itself. All the resolution
is built into the medium rather than the
mechanism for displaying it, which only needs a
strong light source. His means that well-
maintained 35mm projectors can in thcory last at
least as long as there are spare parts.

The introduction of digital cinema
projectors places exhibitors in a position they are
not accustomed too, albeit one familiar to most
other industries: how to deal with redundant
equipment. The main fear for exhibitors is that
they will be forced to adopt more than one
proprietary standard and that equipment may
prove incompatible and not scalable. The
redundancy issue is thus not foremost on
exhibitors’ minds, but it is nonetheless a factor.

Digital cinema projectors have most of the
advantages of the famous Moore’s Law (see box)
in that an improved model will be created every
one or two years, but prices are unlikely to fall
as much as they do for PCs, given that a large
part of digital projectors is made up of
complicated optics that do not have significant

economies of scale.

There is little that can be done about this.
Most other companies have learned to adapt to
this. Not all firms replace their computers every
18 months, but even car companies tend to
upgrade to newer models every four to six years.
The cinema industry will need to look to the film
post-production industry, where similar changes
have taken place in the switch from physical to
digital film handling.

Standards
Myth of a uniform 35mm standard

Much of the discussion about standards stems
from the desire to create something as universal
as lasting as the existing cinema systems. The
universality of the existing 35mm standard is,
however, a truth with important modification.
The claim that the same reel of film can be
played in any cinema from Brighton to Bangkok
needs to be qualified to better appreciate the task
facing those working in various digital cinema
standards bodies.

Film prints on 35mm film can
accommodate a range of standards:
® 35mm film supports both colour and black
and white film
® 35mm film accommodates Academy aspect
ratio (1.33: 1) as well as various types of
widescreen (1.85:1, 2.35:1 and various other
format in between).
® 35mm prints can hold an analogue mono or
stereo audio track, as well as Dolby Digital or
SDDS digital audio track (DTS is shipped
separately on a disk).
® 35mm can be played at various frame rates.
Though it is traditionally always projected at 24
frames per second (fps), film technologies such
as Showscan and Imax increase the frame rate.

The different standards above necessitate
different lenses or different audio decoding
equipment. It is true to say, however, that digital
cinema threatens to create an even more
numerous set of different and incompatible
standards. It is this that is causing doubt and

uncertainty about digital cinema investment.
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Third-party players

Overview

The digital cinema market has attracted a lot of
interest from outside parties seeing a role for a
new business entity and proposition bridging the
gap between distributors and exhibitors, as well
as between cinemas and new content providers.
These companies also include established cinema
players who are trying to redefine their role to
meet the challenge of the digital future that
threatens to undermine their traditional business
model.

There was initially a great deal of hope that
such third-party players would act as enablers in
solving the dilemma of how to fund hardware
installations in the face of deadlock over how to
share the cost and savings resulting from the
elimination of film prints. Yet these companies
have not fully overcome the fear and mistrust of
both the studios and exhibitors in trying to
establish a business in the small space separating
cinemas and studios where currently only a thin
strip of film exists.

Third-party players have, however, begun
deploying in very small numbers and while there
have been a lot of false starts and dashed initial
hopes, it is too early to write off this group of
companies altogether. We will hence profile the
significant players in this space and examine their
chance of success, as well as considering the
market conditions for outside parties to create a
viable business in the digital cinema sphere.

The most important player to-date has
been Technicolor Digital Cinema (TDC),
which set out in early 2001 with grand ambitions
that have subsequently have had to be scaled
down. It is a company whose current business is

film-centred on the exhibition side, and it is thus

trying to remain in the business by embracing
digital carly on. This is similar to Kodak
Digital Cinema, although Kodak has not made
an aggressive early move into the market,
primarily because it has been held back by
technology development constraints.

The largest new entrant in the digital
cinema field having no background or historical
association with the film or cinema industry is
Boeing, whose Boeing Digital Cinema (BDC)
unit has also made small early deployments in the
US and UK. Despite the very small network of
screens, Boeing is still the second largest
deployer of digital cinema today after
Technicolor.

The digital cinema field had in the past
attracted a lot of attention from the telecoms
sector, which saw it as a way to increase traffic
and offer new services to a previously
unexploited market. The telecom companies
initially involved in the digital cinema field have
largely withdrawn, due to the collapse of the
telecoms sector in the last few years. However,
there are still some companies such as Elsacom
that are pursuing business in this field.

Some of the smaller entrants in the third-
party market have been companies with some
historical film or cinema connections that are
trying to expand their role or find new markets.
These include the likes of Canadian advertising
and art-house based Pixnet and Brazilian post-
production company TeleImage. There is also
the consortium approach adopted by the likes of
Japan’s T-Joy. There are semi-alternative or
indie networks that deploy lower-end technology
solutions for projectors and servers, such as
Digital Cinema Solutions and Folkets Hus.
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The proposition

The proposition made by third-party players
appears simple on the surface. Distributors
(read: Hollywood studios) and exhibitors cannot
agree amongst themselves who should pay for
the digital cinema equipment and who should get
the savings from not having to make and
distribute 35mm film prints as well as providing
additional benefits.

The proposition breaks into four
component parts:
® Cost. The third-party player pays the upfront
hardware and installation cost for digital
projectors and associated equipment
® Control. The third-party player ensures that
there is no shift in the balance of power between
distributors and exhibitors resulting from the
switch to digital.
® Added value. The third-party player offers
added value for both the distributor, in the form
of greater security and transparency, and the
exhibitor, by enabling new forms of content and
use.
® End-to-end integration. The third-party
company takes care of every aspect of handling
the digital film, from making the digital master,
delivering it to the cinema, ensuring the
enforcement of the DRM (digital rights
management) and servicing.

In return the third-party player expects to
get a return on investment by getting a fee from
the distributor and the exhibitor. This fee can be
based on a number of different variables,
depending on how the proposition is structured.
® Per-print fee. The pricing is based on the
number of digital copies distributed, which
would be equivalent to the number of 35mm
copies saved. A proportion of the per-print
savings would be charged by the third party. This
charge is to distributors only.
® Per-screening fee. This would be a flat fee for
cach time that the digital copy is played in any
theatre. The fee would be the same regardless of
how many tickets were sold. This fee could be
charged to both distributors and exhibitors.
® Per-ticket fee. This is a charge out of the
revenue of each ticket sold to a digital screening.
This fee would take into account rental fees
between distributors and exhibitors, though it
could also be seen as a ‘digital tax’. This fee
would come from both distributors and
exhibitors, depending on the rental fee.
® Annual contract. This would apply to fixed and
pre-agreed numbers of films and screenings that
the third party is contracted to undertake. There
could be some variations built into such a pricing

structure, although it is effectively a digital bulk

contract. This would primarily be charged to
distributors.

® Per-special event /ticket fee. This would be a
special charge for the use of the equipment for
content other than film. This charge would be
applied to exhibitors or sponsors only.

Both of the third-party players to have rolled out
commercially to date (Boeing and Technicolor)
have adopted a combination of the above charge
mechanisms. Neither company has chosen to
make public the details of its business
proposition, following Technicolor’s first
business strategic re-think. In launching,
however, they have had to offer exceedingly
aggressive terms to try to sway potential
customers, and even then with only modest
success.

Other players have had more success by
targeting niche markets or territories. Only two
of them have anything approaching a significant
roll-out Japan’s T-Joy and Brazil’s TeleImage.
Both have adopted a distinctly different approach
from that outlined above; both will be examined
in the profile for each company.
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Alternative

content

This section provides an overview of the market
for alternative content and use in cinemas,
primarily focusing on business issues associated
with it. A more in-depth study of all aspects of
the alternative content field is provided in the
separate Screen Digest report Digital Cinema:
Alternative Content. Whilst this chapter draws on
the work and findings of this study, it is by no
means meant as a substitute for the full report on

this major topic.

Introduction

The digital projection of alternative content—ie,
forms of large-screen content other than feature
film, represents the greatest new revenue
potential for cinema exhibitors. While nothing is
likely to challenge the supremacy of film as the
primary entertainment proposition in cinemas,
alternative content has the potential to become a
valuable niche market for exhibitors. Yet even as
a cinema niche proposition, the many
uncertainties and practical issues surrounding the
concept have meant that it is difficult to estimate
how much of a revenue generator alternative
content can be and also what it will involve to
persuade people to come and see sports or
concerts in cinemas.

It is clear that alternative content will not
by itself support the deployment of a dedicated
network in cinemas for the distribution and
screening of such material. As such, no business
plan that relies primarily or mainly on alternative
content has had any success. There are instead
concerted moves to use existing digital
infrastructure.

In the past, this has been a low-end
projector that can be moved between screens in

a multiplex that does not rely on a particular
network for its feed. It has often been mooted
that alternative content will provide ‘icing on the
cake’ in financial terms for cinemas equipped
with high-end digital cinema projectors.
However, the slow deployment of digital cinema
coupled with interface issues for first generation
digital cinema projectors has meant that this is
only likely to be the case in the future.

In the place of high-end digital cinema
projector twin-use, the aim has now become to
find expanded use for lower-end, fixed and
networked digital projector installations in
cinemas. These have overwhelmingly been
projectors and networks for pre-show digital
advertising in cinemas. As of early 2003, there
were more than 2,750 such digital pre-show
screens, compared to just 160 digital cinema
screens worldwide. Alternative content is thus
piggyback riding on digital advcrtising
infrastructure that has paid for itself and is
looking for additional revenue. In the case of
Regal, its digital network was created from the
outset with the twin aims of providing a channel
for both advertising and for new forms of
revenue gcncrating content, such as alternative
content and alternative use.

As digital advertising rolls out on a large
scale in 2003, there is thus a network
infrastructure in place for alternative content
use. This fact, combined with extensive testing
of alternative content from both a technology
and business perspective over the past five years,
means that we are likely to see a serious roll-out
of alternative content offering in 2003. This year
will primarily be a test for the large-scale ability
of cinema networks to handle the display,
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Alternative content v. alternative use

As with so much else in the new digital sphere of cinema, it is important to

clarify terminology at the outset, as well as establishing and delineating the
concepts involved. We will distinguish between two alternatives to film

screenings.

Alternative content signifies the replacement of traditional first-run
feature film (whether on 35mm or in digital cinema form) with other forms
of large-screen entertainment intended for mass public consumption. This
will traditionally take place on the same terms as films—ie, mainly screened
at evenings and weckends and considered ‘lean back” entertainment. It does
not require the installation or use of additional forms of technology other
than the networked digital projector. Events can be ‘live’ (that is, shown in
real-time) or pre-recorded and range from sports matches and pop concerts

to ballet and television programming.

Alternative use is the utilisation of cinemas in ways that large-screen
entertainment (whether film or alternative content) does not appear to have
the potential to do. This means using non-prime time—ie, weekday
mornings and early afternoons, which are considered ‘down time’ or ‘dark
hours’. This involves uses such as staging corporate events, holding
education seminars, interactive gaming concepts and even Sunday morning
worship telecasts. Such use often involves technology additional to the
networked digital projector, primarily some form of return channel and
interactive interface.

promotion and monetisation of non-film content
in a traditional film environment. While the
conclusive proof for alternative content’s
viability in cinemas has not yet been established,
the exhibition industry is in a better position than

ever to at least try it.

Exhibitors have a long tradition of screening
feature films and a reasonably good relationship
with film distributors, meaning that there is a
well-established practice and mechanism for
screening and promoting films in cinemas. The
replacement of any film screening will therefore
only come about because exhibitors firmly
believe that it will bring in more money without
creating an excessive additional workload. The
extra work needed to bring about an alternative
content screening, which will further involve
replacing a film that would otherwise have been
projected in that auditorium and time-slot,
means that such changes will not happen easily.
It is thus the under-utilisation of existing

‘bricks and mortars’ rather than the presence of

176

digital equipment that will act as a catalyst for
alternative content: Under-utilisation stems
from:

® dark hours during weekday daytime

® cvening screenings Monday-Thursday

® under-performing films and screens.

It is important to realise that existing contracts
between exhibitors and distributors prevent
cinema owners from replacing films at will. This
means that alternative content will initially be
tried in limited form on smaller screens and
typically on Mondays or mid-week and that
alternative usage ultimately holds greater appeal

than alternative content.

Technology
Whilst it is possible to display it on everything

from the high-end digital cinema projectors to
low-end LCD e-cinema ones, alternative content
will almost exclusively rely on broadcast
technology and standards for production.

While it was the case that the first genera-
tion of DLP Cinema projectors were unable to
accept anything other than a 24P input, later
models have been modified by the projector
manufacturers to allow more types of content.
Barco was the first one out with its Acsar
Content Switcher and Router, designed to
convert any analogue or digital signal to the DVI
digital input of its D-Cine Premiere digital
projector head. Other manufacturers have since
followed suit and different content input is no
longer an issue for the top-end digital cinema
projectors.

The focus has instead shifted to what is an
acceptable production format for large-screen
display of alternative content. This has often
boiled down to a fairly simplistic standard
definition (SD) versus high definition (HD)
content battle. The issue is in fact not that clear
cut and there is no one production format best

suited to alternative content.

High definition (HD)

High definition is the preferred option for the
capture of any alternative content destined for
the big screen. It does offer visibly better quality
than standard definition. However, there are
problems even with HD. Little if any alternative
HD content is captured using 1080 @ 24p
cameras. This means that the footage is either
just 720 vertical lines (720p) or 1080 interlaced
lines (1080i). While the latter in theory offers
higher resolution, interlacing can show up more
on a big display, particularly in fast moving
sports. Settling for 720p or de-interlacing means
that the resolution will be closer to that of SD.
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