(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2014/010942 A1

16 January 2014 (16.01.2014) WIPOIPCT

(51) International Patent Classification: (81) Designated States (uniess otherwise indicated, for every
GO03B 35/20 (2006.01) GO03B 21/56 (2006.01) kind of national protection available): AE, AG, AL, AM,

21) International Apolication Number: AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,

(21) International Application Number: BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,

PCT/KR2013/006143 DO, DZ. EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,

(22) International Filing Date: HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KN, KP, KZ,

10 July 2013 (10.07.2013) LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME, MG,

. MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,

(25) Filing Language: English PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC, SD,

(26) Publication Language: English SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(30) Priority Data: . L
10-2012-0076100 12 July 2012 (12.07.2012) KR (84) Designated States (unless otherwise indicated, for every
10-2012-0130108 kind of regional protection available): ARIPO (BW, GH,

16 November 2012 (16.11.2012) KR GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,

(71) Applicant: CJ CGV CO., LTD. [KR/KR]; 10th, 434, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
World cup buk-ro, Mapo-gu, Seoul 121-835 (KR). EE, ES, FL FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,

(72) Tnventors: KIM, Hwan Chul; 101-1005, Yuwon Apt., MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, S, SK, SM,
Seocho-dong, Seocho-gu, Seoul 137-070 (KR). KANG, TR), OAPI (BF, B, CF, CG, CL, CM, GA, GN, GQ, GW,

. KM, ML, MR, NE, SN, TD, TG).
Su Ryeon; 506-601, Munchon Maeul 5 Danji Apt., Juyeop ? ? T T T
2-dong, [sanseo-gu, Goyang-si, Gyeonggi-do 411-372 Published:
(KR). —  with international search report (Art. 21(3))
(74) Agent: YOON & YANG:; 4th Floor, Samho Bldg., 997-9,

Daechi-dong, Gangnam-gu, Seoul 135-502 (KR).

(54) Title: MULTI-PROJECTION SYSTEM

100
3\

MANAGEMENT |
DEVICE

wo 2014/010942 A 1[I I NPF 00O R O 0O

(57) Abstract: The present invention provides a multi-projection system including two or more projection devices which project im-
ages on a plurality of projection surfaces and a management device which manages the images projected by the two or more projec -
tion devices and controls the two or more projection devices, the two or more projection devices projecting synchronized images on
the plurality of projection surfaces.



[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

WO 2014/010942 PCT/KR2013/006143

Description

Title of Invention: MULTI-PROJECTION SYSTEM
Technical Field

The present invention relates to a multi-projection system and, more particularly, to a
system which comprises two or more projection devices (e.g., projectors) for
projecting images on a plurality of projection surfaces and a management device for
controlling the two or more projection devices, thus providing audiences with a multi-

projection environment.

Background Art

Conventionally, in order to reproduce images such as movies, advertisements, etc.,
two-dimensional images are projected on a single screen arranged in front of a theater.

FIG. 1 shows an example in which an image is reproduced in a conventional theater
system in such a manner that a projector located at the rear of a theater projects the
image on a single screen installed in front of the theater, thus providing audiences with
the image. However, the audiences can only watch two-dimensional (2D) images
under such a system.

Research on technologies for providing audiences with three-dimensional (3D)
images has recently been conducted, and 3D image technologies such as 3D TVs, 3D
theaters, etc. have been developed. 3D image technologies use the principle of
allowing an audience to feel the 3D effect even from a flat image when different
images are presented to the left and right eyes of the audience and combined in the
brain. In detail, two cameras equipped with different polarizing filters are used during
filming, and glasses equipped with polarizing filters are worn by the audience such that
different images are presented to the left and right eyes during watching.

However, these 3D technologies can provide audiences with 3D images, but the
audiences just watch the images reproduced on a single screen, which may reduce the
involvement in the images. Moreover, the direction of the 3D effect that the audiences
feel is limited to the direction of the single screen.

Furthermore, according to the conventional 3D technologies, the audiences must
wear glasses equipped with polarizing filters during watching, which may make the
audiences feel inconvenient, and different images are artificially presented to the left
and right eyes, which may make some sensitive audiences feel dizzy or nausea.

Therefore, there is a need to develop a new projection system which can solve the
problems of the conventional projection systems based on a single screen, provide

audiences with images in various viewpoints, and increase the involvement and 3D
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effect that the audiences feel.

Disclosure of Invention

Technical Problem

The present invention has been made in an effort to solve the above-described
problems associated with prior art, and an object of the present invention is to provide
a multi-projection system which projects synchronized images on a plurality of

projection surfaces, thus providing audiences with a three-dimensional image.

Solution to Problem

To achieve the above object, a multi-projection system in accordance with an em-
bodiment of the present invention may comprise: two or more projection devices
which project images on a plurality of projection surfaces; and a management device
which manages the images projected by the two or more projection devices and
controls the two or more projection devices, wherein images which are synchronized
with each other may be projected on the plurality of projection surfaces.

Here, the plurality of projection surfaces may be arranged so as not to be parallel to
each other.

The two or more projection devices may project different images, and a single image
may generally be reproduced on the plurality of projection surfaces.

The management device may correct images to be projected on the plurality of
projection surfaces and transmit the corrected images to the two or more projection
devices.

The management device may perform correction on each image projected by each
projection device.

The management device may perform image warping correction, masking correction,
or edge blending correction on the images projected by the two or more projection
devices.

The image warping correction may set a keystone by moving any point to any
position regardless of grid.

The management device may perform the masking correction on an image file and
the two or more projection devices may not perform the masking correction during
projection.

The management device may correct the image based on information on the
projection surface on which each projection device projects the image.

The management device may correct the images, which are projected by the two or

more projection devices, based on relative properties of the plurality of projection
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surfaces.

The management device may correct the image based on information on a structure
installed on the projection surface of each projection device.

The management device may further comprise a storage unit which stores in-
formation on a projection environment, and the management device may use the in-
formation stored in the storage unit when correcting the image to be projected by each
projection device.

The storage unit may store image correction profile information of each projection
device.

The image correction profile information may comprise image warping correction in-
formation, edge blending correction information, or masking correction information.

The two or more projection devices may comprise: a projection device which
projects a main image of digital cinema package (DCP) or digital screen advertising
(DSA); and a projection device which projects an auxiliary image matched with the
main image.

The management device may divide a single image of DCP or DSA and transmit the
divided images to the two or more projection devices.

The management device may divide the image based on arrangement information of
the plurality of projection surfaces or based on installation information of the two or
more projection devices.

The plurality of projection surfaces may comprise a screen and a wall, and the
management device may correct the images based on relative properties of the screen
and the wall.

The management device may transmit a synchronization signal to the two or more
projection devices, and the two or more projection devices may project images based
on the synchronization signal transmitted from the management.

The management device transmits the synchronization signal based on time code in-
formation of DSA or DCP.

Meanwhile, according to a multi-projection system in accordance with another em-
bodiment of the present invention, the management device may comprise: a plurality
of auxiliary servers which control the two or more projection devices; and a main
server which controls the plurality of auxiliary servers.

Here, the plurality of auxiliary servers may be controlled by the main server in a
parallel manner.

Each of the plurality of auxiliary servers may control one or more projection devices.

The main server may correct the images to be projected by the two or more
projection devices and transmit the corrected images to the plurality of auxiliary

SErvers.
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The main server may perform correction on each image projected by each projection

device.
The main server may perform image warping correction, masking correction, or edge

blending correction on the images projected by the two or more projection devices.

Each of the plurality of auxiliary servers may render the corrected image transmitted
from the main server and then store the rendered image.

The main server may transmit a synchronization signal to the plurality of auxiliary
servers, and the plurality of auxiliary servers may control the image projection
operation of the projection devices connected thereto based on the received synchro-
nization signal.

The image data projected by the two or more projection devices may be obtained by
taking a single scene from two or more viewpoints.

The image data projected by the two or more projection devices may have a standard
data format or standard size.

The management device may operate in connection with a DSA system, DCP
system, or automation system built in a theater.

Advantageous Effects of Invention

The present invention can project and reproduce images on a plurality of projection
surfaces, thus providing an audience with an image with high 3D effect and in-
volvement.

Moreover, the present invention can provide the audience with a multi-viewpoint
image by projecting synchronized images on the plurality of projection surfaces that
surround an auditorium, thus allowing the audience to experience a sense of reality as
if he or she actually exists in a space depicted in the image.

Furthermore, according to the present invention, the two or more projection devices,
which project images on the plurality of projection surfaces, are integratedly managed
and synchronized by a management device, and thus a synchronized and unified image
can be reproduced on the entire projection surface.

In addition, according to the present invention, the images to be projected on the
plurality of projection surfaces are not collectively corrected, but individually
corrected for each projection device, and thus an optimized image can be reproduced
on each of the plurality of projection surfaces arranged in the theater. In particular,
when the image correction is individually performed on each projection device, it is
possible to perform the image correction based on information on each projection
device (such as, installation information, performance information, projection surface
information, etc.), thus projecting an optimized image on each of the plurality of

projection surfaces.
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Additionally, the present invention can correct the respective images to be projected
on the plurality of projection surfaces based on the relative properties of the plurality
of projection surfaces. Thus, it is possible to reproduce images, which are syn-
chronized and unified with each other, on the plurality of projection surface having
different properties, and implement the multi-projection service even in a conventional

theater comprising a single screen and a plurality of walls.
Moreover, the present invention can database image correction profile information of

the respective projection devices installed in the theater, store the information in a
database, and perform the image correction using the database. Thus, it is possible to
implement the automation of the image correction process based on the databased in-
formation and perform the image correction without inputting new information event
when the images to be reproduced are changed. Furthermore, it is possible to im-
mediately generate a corrected image even if any image is input and perform the
correction and reproduction of the image at the same time.

Furthermore, according to the present invention, even if the image content is not
taken from multiple viewpoints, it is possible to implement the multi-projection service
by inserting an auxiliary image matched with the corresponding image content or
dividing the corresponding image content. For example, even when the image content
(such as DCP, DSA, etc.) to be reproduced on the multi-projection system is a single
viewpoint image displayed on a conventional single screen, it is possible to implement
the multi-projection service by inserting an auxiliary image matched with the

background of the corresponding image or dividing the corresponding image content.

Brief Description of Drawings

The above and other features and advantages of the present invention will become
more apparent by describing in detail exemplary embodiments thereof with reference
to the attached drawings in which:

FIG. 1 is a diagram showing an example of a conventional projection system which
reproduces an image;

FIGS. 2 and 3 are diagrams showing the configuration of a multi-projection system
in accordance with an embodiment of the present invention;

FIGS. 4 to 6 are diagrams showing examples of theaters to which the multi-
projection system of the present invention is applied;

FIG. 7 is a diagram showing the configuration of a management device in accordance
with an embodiment of the present invention; and

FIG. 8 is a diagram showing the configuration of a multi-projection system in ac-

cordance with another embodiment of the present invention.
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[58] (Symbols used in drawings)

[59] 100 : Management Device

[60] 110 : Image correction unit

[61] 120 : Synchronization management unit

[62] 130 : Projection Device operation management unit

[63] 140 : Storage unit

[64] 150 : Communication unit

[65] 160 : Control unit

[66] 180 : Main server

[67] 190 : Auxiliary server

[68] 200 : Projection device

[69]

Mode for the Invention

[70] Hereinafter, a multi-projection system in accordance with embodiments of the
present invention will be described in detail with reference to the accompanying
drawings. The following embodiments are provided only for illustrative purposes so
that those skilled in the art can fully understand the spirit of the present invention, but
the present invention is not limited thereby. Moreover, it is to be understood that all
matters herein set forth in the accompanying drawings are to be interpreted as il-
lustrative and may be in different forms from those actually implemented.

[71] Meanwhile, the term "comprising" specific components is an "open-ended term" that
simply means that the corresponding components are present and should not be un-
derstood to exclude other additional components.

[72] A multi-projection system in accordance with an embodiment of the present
invention will be described with reference to FIGS. 2 to 6 below.

[73] As will be described below, a multi-projection system refers to a projection system
which reproduces images, which can be synchronized and unified with each other, on a
plurality of projection surfaces placed around an audience, thus allowing the audience
to experience a sense of reality as if he or she actually exists in a space depicted in the
image.

[74] Referring to FIGS. 2 and 3, a multi-projection system in accordance with an em-
bodiment of the present invention may comprise two or more projection devices 200
which project images on a plurality of projection surfaces and a management device
100 which manages the images projected by the two or more projection devices 200
and controls the projection operation of the two or more projection devices 200.

[75] Moreover, the two or more projection devices 200 may project images synchronized
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with each other on the plurality of projection surfaces and reproduce images, which are
synchronized and unified with each other, on the entire projection surface.

Here, it is preferable that a single unified image is reproduced on the entire projection
surface (i.e., a part of the entire image is projected on each projection surface, and a
single image is created on the entire projection surface), but an individual image may
be displayed on each projection surface.

The plurality of projection surfaces serve as a screen of the multi-projection system.
Images synchronized by the two or more projection devices 200 may be projected on
the plurality of projection surfaces, and thus a unified image can be created on the
entire projection surface.

Of course, different images may be displayed on the respective projection surfaces
depending on the embodiment.

Meanwhile, the plurality of projection surfaces may be arranged so as not to be
parallel to each other. According to the prior art, an image is projected only on a screen
placed in front of a theater such that an audience watches the image reproduced on the
two-dimensional screen or a 3D technology is applied to the image itself reproduced
on a plane. On the contrary, according to the present invention, the plurality of
projection surfaces are three-dimensionally arranged so as not to be parallel to each
other, and thus it is possible to provide the audience with a three-dimensional image
with high 3D effect and involvement through the three-dimensionally arranged
plurality of projection surfaces without applying the 3D technology to the image itself.

Moreover, it is preferable that the plurality of projection surfaces are arranged to
surround an auditorium in the theater. Therefore, the audiences can feel as if they are
in a space created by the unified image reproduced on the plurality of projection
surfaces, and thus the three-dimensional effect, involvement, and virtual reality that the
audiences feel can be maximized.

Furthermore, the angle between the plurality of projection surfaces is not limited to a
specific angle, and the plurality of projection surfaces may be arranged at various
angles as long as the audiences can feel the three-dimensional effect.

In addition, the plurality of projection surfaces may be arranged to be adjacent to
each other or to be spaced from each other and, even in this case, it is preferable that
the plurality of projection surfaces are arranged to surround the auditorium.

FIG. 4 is a diagram showing an example in which the plurality of projection surfaces
are arranged on the front, left, and right sides with respect to the auditorium, FIG. 5 is
a diagram showing an example in which the plurality of projection surfaces are
arranged on the front, left, right, and top sides with respect to the auditorium, and FIG.
6 is a diagram showing an example in which the plurality of projection surfaces are

arranged on the front, left, right, top, and bottom sides with respect to the auditorium.
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Meanwhile, the plurality of projection surfaces may comprise different types of
projection surfaces. For example, the plurality of projection surfaces may be
configured in such a manner that a screen and a wall are mixed or different types of
screens are mixed. Thus, the present invention is also applicable to a conventional
theater comprising a single screen and a plurality of walls and can implement a multi-
projection service even though a plurality of screens are not provided. However, in
these environments, the unity of the images reproduced on the plurality of projection
surfaces may be reduced due to heterogeneity (color, reflectivity, etc.) between the
screen and the walls, but this problem can be overcome by image correction of the
management device 100. In detail, the management device 100 may individually
correct the images projected on the respective projection surfaces based on the relative
properties (color, reflectivity, etc.) of the screen and the walls, thus creating a unified
image on the entire projection surface. According to the present invention described
above, the management device 100 corrects the images projected on the respective
projection surfaces such that the color and reflectivity of the images presented on the
entire projection surface are matched maximally with each other even though the types
of the respective projection surfaces are different, and thus the audience cannot
recognize that the plurality of projection surfaces are of different types while watching
the images projected on the plurality of projection surfaces.

Moreover, the number of projection devices 200 which project images on the re-
spective projection surfaces may differ depending on the size of each projection
surface. For example, two or more projection devices 200 may project images together
on a projection surface of a relatively large size, and a single projection device 200
may project an image on a projection surface of a relatively small size. Meanwhile, in
the case where two or more projection devices project images on a single projection
surface, the overlapping parts of the images projected by the respective projection
device 200 may not be smooth, which can be solved by edge blending correction of the
management device 100.

The two or more projection devices 200 refer to devices that project images on the
plurality of projection surfaces. These projection devices 200 may have a heating unit
such as an optical system, may project enlarged images on the projection surfaces, and
may be implemented in various ways. For example, the projection devices 200 may be
implemented by using a cathode ray tube (CRT), using a liquid crystal display (LCD),
by digital light processing (DLP) using a digital micromirror device (DMD), etc.

Furthermore, the two or more projection devices 200 are installed in a distributed
manner within the theater and the number of projection devices 200 installed may be
greater than that of projection surfaces. This is because although a single projection

device 200 basically projects an image on a single projection surface, in the case where
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the size of the projection surface is large, the two or more projection devices 200
project images together on divided areas of the single projection surface. Meanwhile,
the number of projection devices 200 installed may be the same as or smaller than that
of projection surfaces. If the number of projection devices 200 is smaller than that of
the projection surfaces, a single projection device 200 projects an image on two or
more projection surfaces at the same time.

In addition, the two or more projection devices 200 project images on the plurality of
projection surfaces under the control of the management device 100. That is, the two or
more projection devices 200 may project different images or the same image on the
plurality of projection surfaces. Here, it is preferable that the images projected by the
two or more projection devices 200 are synchronized with each other and, in the case
where the two or more projection devices 200 project different images, it is preferable
to create a unified image from the viewpoint of the entire projection surface (of source,
separate images with no unity may be projected on the respective projection surfaces
depending on the situations). Accordingly, the audiences can recognize the unified
image in various directions of the respective projection surfaces through the images
projected by the two or more projection devices 200, and the three-dimensional effect
and involvement that the audiences feel can be increased by such recognition.

Meanwhile, the two or more projection devices 200 may be electrically connected to
the management device 100 and integratedly controlled by the management device
100. Moreover, the two or more projection devices 200 may be connected in parallel to
the management device 100 such that both an integrated control and an individual
control are possible. In this case, the two or more projection devices 200 may be inte-
gratedly or individually controlled by the management device 100 to project images,
which are synchronized and unified with each other, on the entire projection surface
under these controls.

Moreover, the two or more projection devices 200 may receive images to project
from the management device 100. In this case, each projection device 200 receives the
images to be projected individually from the management device 100. Here, since each
projection device 200 is responsible for a part of the entire unified image, different
image may be transmitted to different projection devices 200. Furthermore, the re-
production of the images transmitted to the respective projection devices 200 may be
integratedly controlled by the management device 100. For example, the reproduction
of the images may be controlled in such a manner that the management device 100
transmits a synchronization signal to the two or more projection devices 200 and the
two or more projection devices 200 project the images together based on the received
synchronization signal. Meanwhile, the same image may be reproduced on the re-

spective projection surfaces depending on the embodiment and, in this case, the same
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image data may be transmitted to the respective projection devices 200 under the
control of the management device 100.

The management device 100, which is a device that generally manages the multi-
projection system, manages a variety of information for implementing the system and
controls the operation of various devices that may be included in the system. The
management device 100 may be implemented with various electronic devices and may
be implemented in a single electronic device or in such a manner that several electronic
devices are interconnected. For example, the management device 100 may be im-
plemented in a single server or in such a manner that two or more servers are inter-
connected. Moreover, the management device 100 may be implemented in such a
manner that a server and other electronic devices are interconnected or implemented in
arithmetic units other than the server.

The management device 100 may manage the images projected by the two or more
projection devices 200 and control the operation of the two or more projection devices
200. Moreover, the management device 100 may be connected in parallel to the two or
more projection devices 200, thus controlling the respective projection devices 200 in-
dividually or integratedly.

The image management operation performed by the management device 100 will be
described in detail. The image management operation may include image data
preparation, image data correction, image data transfer, image reproduction
management, etc.

The image data preparation refers to an operation in which the management device
100 prepares images for multi-projection. That is, the image data preparation refers to
an operation in which the management device 100 prepares images to be projected by
the respective projection devices 100 installed in a theater and includes an operation of
matching specific image data with a specific projection device 200. The image data
preparation may be made by various methods, and the following three methods will be
described in brief.

First of all, the management device 100 may prepare image data in a manner to
match image data specifically designed for multi-projection with the respective
projection devices 200 installed in a theater. Here, the specifically designed image data
refer to image data taken from various viewpoints for multi-projection (e.g., image
data taken from a front viewpoint, image data taken from a left viewpoint, image data
taken from a right viewpoint, image data taken from an upper viewpoint, and image
data taken from a lower viewpoint) and include two or more image data depending on
the types of viewpoints. Accordingly, the management device 100 can match the re-
spective image data with the respective projection devices 200 based on viewpoint in-

formation of these image data and viewpoint information of the respective projection
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devices 200 and can prepare image data for multi-projection based on this operation.

Meanwhile, it is preferable that the specifically designed image data are created in a
standard data format and in a standard size. This is because the standard data format
and standard size will be of help in the image correction process later. For example, the
specifically designed data are corrected based on information on the projections
surfaces (such as the size, shape, color, material, reflectivity, etc.) or information on
the projection devices (such as the resolution, brightness, distance to the projections
surface, etc.) in the image data correction process later. If the specifically designed
image data have the standard data format and size, the correction operation can be
easily performed. In detail, a problem, which may occur when the image data is not
standardized, in that it is necessary to a plurality of image correction solutions with
respect to various data formats and sizes, a problem in that it is impossible to create an
image appropriate for the projection surface with respect to a specific data format or
size even by the image correction, etc. can be solved.

For reference, with respect to the image data correction based on shape information
of the projection surfaces, the advantages of standardizing the specifically designed
image data are as follows. The specifically designed images should be able to be re-
produced in various types of multi-projection theaters having different types of
projection surfaces and thus should be corrected based on the shapes of the projection
surfaces arranged in each theater. Accordingly, when the specifically designed image
data are standardized, the correction operation based on the shapes of the projection
surfaces can be facilitated. In detail, the specifically designed image data should be
able to be reproduced in various types of multi-projection theaters having various
shapes of projection surfaces, such as a square shape, dome shape, shape with an
inclined bottom, etc., and if the specifically designed image data are standardized, the
operation of correcting the specifically designed image data to fit the shape of the each
projection surface can be very easily performed (if the data format or size of the image
is freely configured, basic data required for the image correction with respect to a
projection surface of a specific shape may be insufficient, and thus an incomplete
image may be reproduced).

Secondly, the management device 100 may prepare image data in a manner to divide
single image data into a plurality of image data. In detail, the management device 100
may divide the single image data into a plurality of image data based on information
on the number of projection devices 200 installed in a theater and position information
and may prepare image data by matching the divided image data with the respective
projection devices 200.

For example, if projection device (A) for projecting an image to a left projection

surface, projection device (B) for projecting an image to a front projection surface, and
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projection device (C) for projecting an image to a right projection surface are provided
in a multi-projection theater, the management device 100 may divide single image data
into image data (a) to be projected to the left projection surface, image data (b) to be
projected to the front projection surface, and image data (b) to be projected to the right
projection surface. Moreover, the management device 100 may match the divided
image data with the respective projection devices (A-a, B-b, and C-c) and prepare the
image data through this process.

Thirdly, the management device 100 may prepare image data of the respective
projection devices 200 in a manner to combine a plurality of auxiliary image data with
single image data. In this case, the single image data is matched with a projection
device 200 for a main projection surface, the auxiliary image data prepared by the
management device 100 itself are matched with projection devices 200 for other
projection surfaces. This third method is to project a main image from a single
viewpoint on the main projection surface and project auxiliary images that can be in-
tegrated with the main image from a single viewpoint (e.g., background images that
can be connected to the main unified image, images associated with the main image,
etc.), thus providing the audiences with the three-dimensional effect and involvement.

Meanwhile, the management device 100 may receive the basic data (e.g., original
image data, specifically designed image data, etc.) required to prepare the image data
in various ways. For example, the management device 100 may receive the basic data
from a storage medium or a system containing the basic data. Moreover, the
management device 100 may receive the basic data through various networks or the
internet.

The image data correction refers to an operation in which the management device
100 corrects the image data prior to the projection step so as to provide the audiences
with an image with high involvement, 3D effect, and unity.

Here, the management device 100 does not correct all images projected by the two or
more projection devices 200 in the same manner, but individually performs the
correction on each image projected by each projection device 200. Moreover, the
management device 100 performs the correction based on information on each
projection device 200 in this correction process. In detail, the management device 100
performs the correction based on a variety of information related to each projection
device 200, such as the model and resolution of the projection device 200, the
brightness of the image projected by the projection device 200, the distance to the pro-
jections surface, the angle between the projection device 200 and the projection
surface, the material, color, reflectivity of the projection surface, etc.

Examples of the image data correction with respect to each image data, projected by

each projection device 200, performed by the management device 100 may include
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image warping correction, masking correction, edge blending correction, etc.

The image warping correction is a kind of geometric correction to set a keystone to
fit the structure of the projection surface. The image warping correction may
preferably be implemented in a manner to set the keystone by moving any point to any
position regardless of grid, which can further facilitate the warping of the image.

Next, the edge blending correction allows the overlapping parts of the images to be
naturally connected. Since the two or more projection devices 200 project different
images, which form a single image as a whole, it is necessary to process the
overlapping parts of the images projected by the respective projection devices 200 to
be smooth. Accordingly, the overlapping parts of the images projected by the re-
spective projection devices 200 can be processed to be smooth by the edge blending
correction.

Next, the masking correction minimizes intervening factors occurring when the
projected image is reflected on the auditorium. With respect to the masking correction,
the present invention is characterized in that the management device 100 performs the
masking correction on an image file and each projection device 200 does not perform
the masking correction during projection.

Moreover, the management device 100 may correct the images projected by the re-
spective projection devices 200 based on the relative properties of the projection
surfaces on which the respective projection devices 200 project the images. Here, the
relative properties of the projection surfaces may include the relative difference in
material, the relative difference in reflectivity, the relative difference in color, etc. The
relative difference in the properties of the projection surfaces may cause a difference in
brightness, chroma, or color between the images reproduced on the respective
projection surfaces, and this difference in brightness, chroma, or color may destroy the
unity of the images given to the audiences and may reduce the audiences involvement.
Accordingly, the management device 100 recognizes the differences in brightness,
chroma, and color, which may be caused by the relative difference in the properties of
the projection surfaces, and corrects the images projected by the respective projection
devices 200 in different manners based on these relative differences in brightness,
chroma, and color. For example, if a specific projection surface reduces the brightness
or chroma of the projected image compared to other projection surfaces, the reduced
brightness or chroma is increased in the image correction process. Moreover, the
difference in color of a specific projection surface may be offset by color correction.
Meanwhile, these corrections are useful when the plurality of projection surfaces are of
different types because the differences in the properties between the different types of
projection surfaces are large.

Moreover, the management device 100 may correct the image, which will be
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projected by each projection device 200, based on surface information of each
projection surface. A curved shape such as an uneven area may be formed or a
structure may be installed on a part of the plurality of projection surfaces, and thus the
projected image may be distorted on the uneven area or structure (e.g., speaker), which
needs to be corrected. This is because the distortion of the image occurring by the
uneven area or structure may reduce the audiences involvement. Thus, the
management device 100 may recognize the shape of the uneven area or structure
formed on the corresponding projection surface based on the surface information of the
projection surface, on which each projection device 200 projects the image, and reduce
the distortion of the image, which may occur by the uneven area or structure, by re-

flecting the recognized shape on the geometric correction.

Meanwhile, the management device 100 may database information on a projection
environment related to the image correction, store the information in a database, and
perform the image correction using the database. Here, the databased information may
include the material, color, reflectivity, and brightness of the projection surface, the
model and resolution of the projection device, the brightness of the image projected by
the projection device, the distance between the projections surface and the projection
device, the structure installed on the projection surface, etc., as well as a variety of in-
formation that can be referred to in the image correction process.

Moreover, the management device 100 may database image correction profile in-
formation, which is matched with its projection environment and store the image
correction profile information in a database. In this case, the image correction profile
information may include image warping correction information, edge blending
correction information, masking correction information, color correction information,
bright correction information, chroma correction information, and other geometric
correction information for the respective projection devices 200, and these image
profile information may be divided for each projection device 200 and stored in the
database. Accordingly, even when the image content to be reproduced in the multi-
projection theater is changed, the management device 100 can perform the image
correction using the database without inputting new information. Moreover, the
management device 100 can generate a corrected image based on the databased
correction profiles, even if any image is input, thus performing the correction and re-
production of the image at the same time.

Meanwhile, a variety of image profile information on various types (number of
cases) of projection environments may be stored in the database of the management
device 100. In detail, various types (number of cases) of projection environments and

image correction profiles may be matched with each other and stored in the database.
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For example, the database of the management device 100 may store various types of
projection environments and image profile information, which are matched with each
other, such as an image correction profile for the case where the plurality of projection
surfaces comprise an aluminum screen and a plaster wall, an image correction profile
for the case where the difference in brightness between the projection devices is 500
ANSI Lumens, an image correction profile for the case where the plurality of
projection surfaces comprise two tectum projection surfaces and one PVC projection
surface, an geometric correction profile for the case where the projection surfaces have
a trapezoidal shape, an image correction profile for the case where the projection
surfaces have white and brown colors, an image correction profile for the case where a
speaker is installed at a specific position of the projection surfaces, an image correction
profile for the case where the difference in reflectivity between the projection surfaces
is about 10%, etc. (for reference, the above-described examples are only a part of all
types). In this case, the management device 100 may extract specific image profile in-
formation matched with its current projection environment from the database and
correct the images using the extracted specific image profile information. Accordingly,
in this embodiment, (1) even if the projection environment is changed, the
management device 100 can easily perform the image correction on a new projection
environment (by extracting an image correction profile matched with the new
projection environment from the database) and (2) it is possible to standardize
management devices installed in various multi-projection theaters (e.g., multi-
projection theater A, multi-projection theater b, multi-projection theater C, etc.) and
configure the management devices to be compatible with each other.

The image data transfer refers to an operation in which the management device 100
renders the corrected images and transfers them to the two or more projection devices
200. This image transfer may be made via wire or wirelessly and performed on the re-
spective projection devices 200 in a parallel manner. Moreover, since the two or more
projection devices 200 generally create a unified image, but individually project
different images, the management device 100 transfers the images based on matching
information of the respective image data.

The image reproduction management refers to an operation in which, after
transferring the image data to the two or more projection devices 200, the management
device 100 manages an operation in which the two or more projection devices 200
project the images to be reproduced. Here, the management device 100 may transmit a
synchronization signal which is common to all projection devices 200 such that the re-
spective projection devices 200 being in synchronization with each other can project
the images. Accordingly, since the two or more projection devices 200 project the

images based on the common synchronization signal, a synchronized image is
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projected on the plurality of projection surfaces, and thus a unified image is reproduced
on the entire projection surface.

Meanwhile, when the image is reproduced, (1) the image may always be projected on
all projection surfaces, or (2) the image may be projected on all projection surfaces
only in a particular scene (e.g., the image may be reproduced only on a front projection
surface and then reproduced on the plurality of projection surfaces in a particular
scene). It is apparent that the management device 100 can provide various per-
formances as described above using the synchronization signal.

Moreover, the synchronization signal transmitted from the management device 100
may be configured in various data formats including time information, and a time code
itself, such as theater content (e.g., digital cinema package (DCP)) or advertisement
content (e.g., advertisement image through digital screen advertising (DSA) system),
may be used as the synchronization signal.

In particular, the management device 100 may control the image of DCP or DSA in
units of frames and synchronize the image projection operation of the two or more
projection devices 200 using the time code for each frame. Accordingly, it is possible
to accurately synchronize the images projected on the plurality of projection surfaces
by the synchronization control based on the time code for each frame.

Meanwhile, the image data preparation, the image data correction, the image data
transfer, and the image reproduction management may be performed continuously or
discontinuously. Accordingly, the image data preparation, the image data correction,
and the image data transfer may be completed before the image reproduction or
performed in real time during the reproduction of the images.

The multi-projection system in accordance with an embodiment of the present
invention may create a unified image on the plurality of projection surfaces using
various image contents.

First, the multi-projection system may create a unified image on the plurality of
projection surfaces using image data specifically designed for multi-projection. Here,
the specifically designed image data refer to image data taken from various viewpoints
for multi-projection and include two or more image data depending on the types of
viewpoints. For example, the specifically designed image data may include image data
taken in a basic vector direction (from a viewpoint of a basic image) and image data
taken in multiple directions (from viewpoints of peripheral images), which are not
parallel to the basic vector direction, and the image data taken from various viewpoints
are matched with the respective projection surfaces in the multi-projection system and
reproduced. In detail, the image taken from the basic viewpoint is projected on a front
main projection surface and the peripheral image taken in the right direction with

respect to the basic viewpoint is projected on a right projection surface with respect to
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the main projection surface. Moreover, the peripheral image taken in the left direction
with respect to the basic viewpoint is projected on a left projection surface with respect
to the main projection surface.

Next, the multi-projection system may create a unified image on the plurality of
projection surfaces by dividing a single viewpoint image such as DCP, DSA, etc. and
using the divided image contents. In this case, the single viewpoint image is divided by
the management device 100, the divided images are projected on the respective
projection surfaces by the respective projection devices 200, and the divided images
projected on the respective projection surfaces are combined on the entire projection
surface, thus providing the audience with a unified image. Accordingly, a single image
is synchronously produced on the plurality of projection surfaces surrounding the au-
ditorium. Thus, although the original image content is a single viewpoint image, the
corresponding image is produced to surround the audiences, and thus the audiences are
provided with the involvement and unity. Meanwhile, in this case, the management
device 100 may divide the image based on arrangement information of the plurality of
projection surfaces or based on installation information of the two or more projection
devices 200.

Next, the multi-projection system may combine a plurality of auxiliary images with a
single viewpoint image such as DCP, DSA, etc. and create a unified image on the
plurality of projection surfaces using the combined image content. In this case, the
projection device, which projects an image on the main projection surface, projects the
single viewpoint image, and the projection devices 200, which project images on the
other projection surfaces, project the auxiliary images combined by the management
device 100. Here, the auxiliary images may be matched with background images
included in the single viewpoint image and may preferably be unified with the
backgrounds of the single viewpoint images. Accordingly, the audiences can watch the
main image from a single viewpoint, while being surrounded by the auxiliary images,
thus feeling as if they are actually present in the scene of the image (for reference, the
auxiliary images may preferably be unified with the background of the single
viewpoint image, but not limited thereto, that is, the auxiliary image may be an in-
dividual image associated with the single viewpoint image).

Next, an example of the configuration of the management device 100 will be
described with reference to FIG. 7.

Referring to FIG. 7, the management device may comprise an image correction unit
110, a synchronization management unit 120, a projection device operation
management unit 130, a storage unit 140, a communication unit 150, and a control unit
160 as well as other elements for implementing the above-described operation of the

management device.
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The image correction unit 110 is responsible for the above-described image
correction functions of the management device 100 and may be implemented in
various image processing processes. The image correction unit 110 performs the
above-described various image correction operations, and thus repetitive description
will be omitted.

The synchronization management unit 120 synchronizes the image projection
operation of the two or more projection devices 200. The synchronization management
unit 120 generates a synchronization signal including time information and transmits
the generated synchronization signal to the respective projection devices 200.
Meanwhile, the respective projection devices 200, which receive the synchronization
signal, project images based on the time information included in the synchronization
signal, and thus all the projection devices 200 project a synchronized image. Ac-
cordingly, a unified image formed by the synchronized images is reproduced on the
projection surfaces surrounding the auditorium, and thus the involvement and unity
that the audiences feel can be increased. Meanwhile, the synchronization signal
transmitted from the synchronization management unit 120 may be generated in
various data formats and may be generated based on time code information included in
a specific DCP or DSA.

The projection device operation management unit 130 controls the operation of the
two or more projection devices 200 connected to the management device 100. In
detail, the projection device operation management unit 130 may control various op-
erations such as turning on/off of each projection device 200, controlling the direction,
angle, etc. of image projection, etc. Meanwhile, it is preferable that the management
device 100 and the two or more projection devices 200 are connected in parallel to
each other, and thus the projection device operation management unit 130 can indi-
vidually control each projection device 200 through the parallel connection.

The storage unit 140 stores a variety of information related to the multi-projection
service and temporarily or permanently stores a variety of information related to the
operation of the management device 100. For example, the storage unit 140 may store
image data, individual information on each projection device 200, image correction
profile information for various types (number of cases) of projection environments, in-
formation on each projection surface, synchronization signal information, etc.

The communication unit 150 allows the management device 100 to transmit and
receive information to and from external devices. The communication unit 150 may be
configured in various forms including wired or wireless communication networks and
may be connected to various networks or the internet. Meanwhile, the management
device 100 may transmit and receive a variety of information for the multi-projection

service through the communication unit 150. For example, the management device 100
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may receive image data such as DCP, DSA, etc. or transmit corrected images to the re-
spective projection devices 200 through the communication unit 150. Moreover, the
management device 100 may be connected to a user terminal device (such as a PC,
notebook, etc.) through the communication unit 150 and controlled by a user s
command.

The control unit 160 controls the operation of the image correction unit 110, the syn-
chronization management unit 120, the projection device operation management unit
130, the storage unit 140, and the communication unit 150 as well as various op-
erations of the management device 100.

Meanwhile, the management device 100 may be connected to various systems that
may be built in the theater. In detail, the management device 100 may be connected to
a DSA system, DCP system, automation system, etc., which may be built in the
theater, through the communication unit 150 and may transmit and receive a variety of
information through various protocols. Thus, the management device 100 can
generally manage various systems built in the theater and may receive information
required for the operation of the multi-projection system, if necessary.

Here, the DSA system refers to a system that manages a DSA image, a kind of adver-
tisement image. The DSA system may preferably be configured in the form of a server
and may be connected to the management device 100 to provide the DSA image to the
management device 100.

Moreover, the DCP system refers to a system that manages a DCP image, a kid of
movie image. The DCP system may preferably be configured in the form of a server
and may be connected to the management device 100 to provide the DCP image to the
management device 100.

Furthermore, the automation system refers to a system that control various electronic
devices installed in the theater. In detail, the automation system generally controls the
operation of a lighting device, a curtain device, an audio device, etc. which are
installed in the theater. The automation system may preferably be configured in the
form of a server and may be connected to the management device 100 to operate under
the control of the management device 100.

Next, the configuration of a management device in accordance with another em-
bodiment of the present invention will be described with reference to FIG. 8.

Referring to FIG. 8, the management device 100 in accordance with another em-
bodiment of the present invention may comprise a single main server 180 and a
plurality of auxiliary servers 190, which are connected to each other.

In detail, the management device 100 may comprise a plurality of auxiliary servers
190 for controlling the two or more projection devices and a main server 180 for con-

trolling the plurality of auxiliary servers 190.
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In this embodiment, the control operation of the management device is hierarchically
configured. In detail, the control operation of the management device may comprise
(1) a first step of controlling, at the main server 180, the plurality of auxiliary servers
190 and (2) a second step of controlling, at the plurality of auxiliary servers 190, the
projection device 200 connected to each auxiliary server 190. Meanwhile, it is
preferable that the main server 190 and the plurality of auxiliary servers 190 are
connected in parallel to each other, and thus the auxiliary servers 190 can be controlled
in a parallel manner.

The main server 180 performs the above-described various operations of the
management device such as the image data preparation, the image data correction, the
image data transfer, the image reproduction management, etc.

However, the main server 180 does not directly transmit corrected image data to the
respective projection device 200, but transmits the corrected image data to the re-
spective auxiliary servers 190 for controlling the respective projection devices 200.
Moreover, the main server 180 does not directly transmit a synchronization signal for
synchronization of the respective images to the respective projection device 200, but
transmits the synchronization signal to the respective auxiliary servers 190 for con-
trolling the respective projection devices 200. That is, the main server 180 directly
controls only the plurality of auxiliary servers 190, and the direct control of the two or
more projection devices 200 is made by the auxiliary servers 190.

The plurality of auxiliary servers 190 may preferably be connected in parallel to the
main server 180 and controlled by the main server 180 in a parallel manner. Moreover,
each auxiliary server 190 is connected to one or more projection devices 200 and
controls the one or more projection devices 200 connected.

The operation of each auxiliary server 190 is as follows. First, the auxiliary server
190 receives image data of the projection device 200 controlled by the auxiliary server
190 from the main server 180. Here, the received image data has been corrected by the
main server 180, and the auxiliary server 190 renders the corrected image data and
then stores the rendered data. Then, when receiving an image reproduction command is
received together with the synchronization signal from the main server 180, the re-
spective auxiliary servers 190 transmit the rendered images to the respective projection
devices 200 connected thereto and control the respective projection devices 200 to
project the images. Here, the respective auxiliary servers 190 control the operation of
the respective projection devices 200 based on the received synchronization signal, and
thus the images projected by the two or more projection devices 200 can be syn-

chronized with each other.

While the invention has been shown and described with reference to certain preferred
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embodiments thereof, it will be understood by those skilled in the art that various
changes in form and details may be made therein without departing from the spirit and
scope of the invention as defined by the appended claims. Therefore, the scope of the
invention is defined not by the detailed description of the invention but by the
appended claims, and all differences within the scope will be construed as being

included in the present invention.
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Claims
A multi-projection system comprising:
two or more projection devices which project images on a plurality of
projection surfaces; and
a management device which manages the images projected by the two
or more projection devices and controls the two or more projection
devices,
wherein images which are synchronized with each other are projected
on the plurality of projection surfaces.
The multi-projection system of claim 1, wherein the plurality of
projection surfaces are arranged to surround an auditorium.
The multi-projection system of claim 2, wherein the two or more
projection devices project synchronized images and a single image is
generally reproduced on the plurality of projection surfaces.
The multi-projection system of claim 1, wherein the management
device corrects images to be projected on the plurality of projection
surfaces and transmits the corrected images to the two or more
projection devices.
The multi-projection system of claim 4, wherein the management
device performs correction on each image projected by each projection
device.
The multi-projection system of claim 5, wherein the management
device performs image warping correction, masking correction, or edge
blending correction on the images projected by the two or more
projection devices.
The multi-projection system of claim 6, wherein the image warping
correction sets a keystone by moving any point to any position re-
gardless of grid.
The multi-projection system of claim 6, wherein the management
device performs the masking correction on an image file and the two or
more projection devices do not perform the masking correction during
projection.
The multi-projection system of claim 5, wherein the management
device corrects the image based on information on the projection
surface on which each projection device projects the image.
The multi-projection system of claim 9, wherein the management

device corrects the images, which are projected by the two or more
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projection devices, based on relative properties of the plurality of
projection surfaces.

The multi-projection system of claim 9, wherein the management
device corrects the image based on information on a structure installed
on the projection surface of each projection device.

The multi-projection system of claim 4, wherein the management
device further comprises a storage unit which stores information on a
projection environment, and the management device uses the in-
formation stored in the storage unit when correcting the image to be
projected by each projection device.

The multi-projection system of claim 12, wherein the storage unit
stores image correction profile information of each projection device.
The multi-projection system of claim 13, wherein the image correction
profile information comprises image warping correction information,
edge blending correction information, or masking correction in-
formation.

The multi-projection system of claim 1, wherein the two or more
projection devices comprise:

a projection device which projects a main image of digital cinema
package (DCP) or digital screen advertising (DSA); and

a projection device which projects an auxiliary image matched with the
main image.

The multi-projection system of claim 1, wherein the management
device divides a single image of DCP or DSA and transmits the divided
images to the two or more projection devices.

The multi-projection system of claim 16, wherein the management
device divides the image based on arrangement information of the
plurality of projection surfaces or based on installation information of
the two or more projection devices.

The multi-projection system of claim 1, wherein the plurality of
projection surfaces comprise a screen and a wall, and the management
device corrects the images based on relative properties of the screen
and the wall.

The multi-projection system of claim 1, wherein the management
device transmits a synchronization signal to the two or more projection
devices, and the two or more projection devices project images based
on the synchronization signal transmitted from the management.

The multi-projection system of claim 19, wherein the management



WO 2014/010942

[Claim 21]

[Claim 22]

[Claim 23]

[Claim 24]

[Claim 25]

[Claim 26]

[Claim 27]

[Claim 28]

[Claim 29]

[Claim 30]

[Claim 31]

24

PCT/KR2013/006143

device transmits the synchronization signal based on time code in-
formation of DSA or DCP.

The multi-projection system of claim 1, wherein the management
device comprises:

a plurality of auxiliary servers which control the two or more projection
devices; and

a main server which controls the plurality of auxiliary servers.

The multi-projection system of claim 21, wherein the plurality of
auxiliary servers are controlled by the main server in a parallel manner.
The multi-projection system of claim 22, wherein each of the plurality
of auxiliary servers controls one or more projection devices.

The multi-projection system of claim 21, wherein the main server
corrects the images to be projected by the two or more projection
devices and transmits the corrected images to the plurality of auxiliary
Servers.

The multi-projection system of claim 24, wherein the main server
performs correction on each image projected by each projection device.
The multi-projection system of claim 25, wherein the main server
performs image warping correction, masking correction, or edge
blending correction on the images projected by the two or more
projection devices.

The multi-projection system of claim 24, wherein each of the plurality
of auxiliary servers renders the corrected image transmitted from the
main server and then stores the rendered image.

The multi-projection system of claim 21, wherein the main server
transmits a synchronization signal to the plurality of auxiliary servers,
and the plurality of auxiliary servers control the image projection
operation of the projection devices connected thereto based on the
received synchronization signal.

The multi-projection system of claim 1, wherein the image data
projected by the two or more projection devices are obtained by taking
a single scene from two or more viewpoints.

The multi-projection system of claim 29, wherein the image data
projected by the two or more projection devices have a standard data
format or standard size.

The multi-projection system of claim 1, wherein the management
device operates in connection with a DSA system, DCP system, or au-

tomation system built in a theater.
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