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1.   Background

From July 2001 to April 2002, NTT West collabo-
rated with Toho Company Ltd., a leading Japanese
motion picture company, in conducting experiments
to establish a new movie distribution model. This
work was commissioned by a telecommunications
and broadcasting organization (then called the
Telecommunications Advancement Organization
(TAO)) as part of the “Creative Information Commu-
nication Systems Development” project of the Min-
istry of Public Management, Home Affairs, Posts and
Telecommunications (Supplementary Budget of
2000) and was the world’s first experiment involving
the use of an optical fiber network for the distribution
of movies.

The distribution source was Toho, NTT Smart Con-
nect served as the distribution center, the theaters
were Toho’s Kitano Theater and Umeda Sukaraza
Theater (later renamed), and the optical network was
provided by NTT West. The movies distributed under
this setup (Fig. 1) included “Sen to Chihiro no
Kamikakushi” (“Spirited Away”), which was pro-
duced by Studio Ghibli and distributed by Toho. The
equipment used in the experiment included a DLP
(digital light processing) projector with a horizontal

resolution of 1.3K (1300 pixels) and a QuBit video
data storage server produced by QuVIS. The distrib-
ution method was file transfer from the data center to
the theaters. 

At the 17th Tokyo International Film Festival in
October 2004, NTT West and NTT East, with the
assistance of NTT Laboratories, exhibited the 4K
digital cinema version of ‘Shitsurakuen’ (directed by
Yoshimitsu Morita and first distributed by Toei in
1997). The exhibition did not involve the use of a net-
work, but was the world’s first public screening of 4K
digital cinema in a theater. It was viewed by both
members of the general public and industry profes-
sionals, many of whom provided positive comments
about the presentation quality [1]. For this demon-
stration, the organizers received the 10th AMD
(Association of Media in Digital) Award in 2005.

During its preparation for presenting 4K digital cin-
ema at the Tokyo International Film Festival, NTT
Network Innovation Laboratories was planning a trial
using its own eight-million-pixel digital cinema dis-
tribution system [2] (referred to below as simply the
4K digital cinema system) and was discussing the
matter with Warner Bros. Entertainment Inc.
(WBEI). WBEI’s position was that the NTT operat-
ing companies and Japanese movie companies would
want to participate in the trial, so that it would
become more than just an R&D project. The Labora-
tories then sounded out NTT West and Toho, which
were conducting digital cinema distribution experi-
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ments, concerning participation in a 4K digital cine-
ma system distribution and presentation experiment.
When approached with the idea, Tomoharu Toyoda,
Director of Toho’s theater division, replied with the
strong opinion that, “To push this beyond simple
R&D, we should present first-run Hollywood movies
as an ordinary exhibition”. 

2.   Aims of the 4K Pure Cinema trial

Following the above-mentioned background, study
began on a new trial with WBEI, Toho, NTT’s
Department III, NTT Network Innovation Laborato-
ries, and NTT West as participating members. This
new trial, which was called “4K Pure Cinema” [3],
began in October 2005 and is scheduled to run for
almost one year, so it is still in progress. In discussing
its aims, the participants decided to focus on the kinds
of problems that might occur in an actual presenta-
tion. These include system problems, content distrib-
ution, responses to problems, and operational prob-
lems.

One problem concerning operations was how to
achieve coordinated control of the various kinds of
equipment used in the theaters and the digital cinema
system. When conventional movies are shown,
equipment for performing various tasks must be
operated and it is usually controlled on the basis of
marks made on the film and read by the film projec-
tion system. The trial has already made clear that a
way of doing this in digital theaters is essential.

Other topics discussed included methods of pre-
venting unauthorized copying of content, the desir-
ability of having Hollywood representatives inspect
the experimental equipment installation sites, the

handling of encryption keys, and other matters relat-
ed to practical operations.

3.   Theater control box development and
encryption key management

The responsibilities of NTT West in this trial
include the development of a theater control box
(TCB), encryption key generation and management,
and the operation and management of the network in
western Japan. The TCB performs coordinated con-
trol of the theater equipment and the 4K digital cine-
ma system to achieve smooth theater operation (Fig.
2).

Running a theater involves the operation of various
kinds of equipment for sounding the starting buzzer
or announcing the beginning of the presentation, con-
trolling the room lighting and emergency signs, rais-
ing the curtains, handling coordination with the
sound system, and so on. Recently, some theaters
have also been using video projectors or slide projec-
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Fig. 1.   Setup of the 2002 experiment.

Fig. 2.   Theater control box.
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tors to display commercial advertisements. There is
also a need for linked operation with a cut-off relay
device that controls lighting and switches the audio
system to an emergency broadcast message if a fire,
earthquake, or other emergency occurs. Because this
is a trial system, it is also necessary to coordinate
operations with an ordinary film projection system
that would take over and continue the presentation in
the event of a failure in the 4K digital cinema system. 

NTT West developed the TCB around the concept
of being able to control all the various theater equip-
ment via a communication link by simply pressing
buttons. The TCB has control buttons for theater
lighting, a commercial advertisement terminal, a film
projection system, the 4K cinema projector, the
secure media box, curtain operation, and the audio
system. If the need arises, the unit can also receive a
signal from a cut-off relay to switch the entire system
over to the emergency operation mode. Since the
operation of these various types of equipment may
vary from theater to theater, the control procedure
and timing are determined by a pre-set program. 

With the development of the TCB, theater presen-
tation with the 4K digital system became possible. To
support maintenance in theaters that operate continu-
ously day and night, the TCB logs the control opera-
tions for each device and sends the logs via a network
to the Osaka Data Center provided by NTT West’s
Osaka branch, where device failures can be quickly

diagnosed.
A system for encryption key generation and man-

agement was set up at the Osaka Data Center.
Because theft of the encryption key would allow the
content to be copied and viewed without permission,
this system must meet high security requirements.
Accordingly, the Osaka Data Center is equipped with
security measures that provide a higher level of secu-
rity than ordinary data centers. These measures
include a biometric personal identification system
(blood vessel authentication system based on recog-
nition of the pattern of veins in a finger), equipment
for preventing the entry of multiple persons after the
authentication of a single person, and a surveillance
camera system that has no blind spots (Fig. 3). After
inspecting the facilities, WBEI certificated the Data
Center as an appropriate location for the encryption
key generation and management equipment that is
vital to the 4K digital cinema system. 

4.   Results to date from the 4K Pure Cinema trial

4.1   Public side-by-side evaluation experiment
The 4K digital cinema presentation of “Tim Bur-

ton’s Corpse Bride” at Cinema Mediage (Daiba,
Minato-ku, Tokyo) and Toho Cinemas Takatsuki
(Takatsuki, Osaka Prefecture) began on October 22,
2005. Audience reaction was favorable, including
comments such as “beautiful” and “good image qual-
ity”, but some people also noted that it was hard to
judge the quality without a comparison. That senti-
ment motivated a public side-by-side comparison
experiment held at Toho Cinemas Takatsuki on
November 25, 2005, which was limited to represen-
tatives of the mass communication industry. 

The ‘side-by-side’ effect was achieved by simulta-
neously presenting a digital image on the right half of
the screen and a corresponding film image on the left
half, so that the two formats could be compared in
terms of quality. To facilitate comparison, a ‘butter-
fly’ method was used in which the digital image was
reversed left to right to produce exact left-right sym-
metry of the overall image relative to the center of the
screen (Fig. 4). This side-by-side evaluation may
have been the first of its kind in Japan and may also
have been a world’s first in terms of the media and the
public nature of the experiment.

The evaluation results revealed three main find-
ings: (1) The 4K image features a sharpness that was
considered to be superior in quality to the film image,
particularly for text, (2) the grayscale levels of the 4K
and film images were judged to be about the same,

Fig. 3.   Security at NTT West Osaka Data Center. Top:
Biometric personal identification system; bottom
left: system for preventing entry by multiple
persons; bottom right: blind-spot-free surveillance
camera.
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and (3) the film images had some hot-spots but the 4K
system provided a uniform overall screen brightness,
giving the digital images an overall bright feeling.

The public evaluation experiments proved that
there is no great difference between the images pre-
sented by the 4K digital cinema system and a film
projector, so it greatly contributed to the future
advancement of digital cinema. 

4.2   Audience evaluation
Because the trial is not yet finished, the true evalu-

ation of audience reaction is yet to come. So far, reac-
tions expressed in comments spoken in the theaters
and written in blogs (web logs) mainly indicate that
the quality of 4K images is good. Comments such as,
“The biggest surprise was the clothing. The texture of
the cloth could be sensed, not just at the level of ‘stiff
and starchy’ or ‘soft and fluffy’, but down to ‘a vel-
vety feel’ kind of experience. This is the first time
I’ve had such a sensation from watching a movie.”
and “There was no flicker or blurring.” (from the
blogs of ordinary movie viewers), indicate that even
ordinary movie-goers can appreciate the improve-
ment in quality provided by the 4K system. 

The opinions of people directly involved with
movies were expressed in comments such as: “Unlike
DLP, there are no jaggies at all in the subtitles.”, “The
4K presentation has good edge balance and does not
produce the impression of hardness one gets with

DLP.” (from blogs) and “The mixing in of computer
graphics can be clearly seen in places. It will be nec-
essary to change the way in which CG is used.” and
“The sound holes in the screen are noticeable.” These
comments indicate issues that need to be addressed
concerning the conventional theater environment and
content production methods.

One comment, “DLP presentation! Viva 8 million
pixels!” (from a blog), reveals that some people mis-
took this trial for the conventional DLP-specification
video projection method. This points to the impor-
tance of creating correct recognition of “4K Pure Cin-
ema” technology. 

5.   Plans for the future

NTT West will continue its work on this project,
with attention focused on trials promoting 4K digital
cinema. At the same time, it will seek new partners
and aim for early implementation of digital cinema
distribution and presentation over networks. In the
current trial, we will continue to investigate methods
for supporting encryption key administration and
control, theater operation, and other items not pre-
scribed in the DCI specifications, as well as to
strengthen cooperation with our trial partners to
achieve standardization in Japan. 

The provision of network services that meet the
needs of distribution companies and theatrical exhi-
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Fig. 4.   Examples of the images shown in the side-by-side evaluation.
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bition companies will continue to be stressed, as well
as the development of systems for supporting digital
cinema services. The objectives will continue to be
even more efficient and secure movie distribution and
theater operation and higher network security. 
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