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(57) Abstract: The present invention provides a multi-projection system including a plurality of projection surfaces, on which im-
ages are projected, which are arranged to surround an auditorium, and the plurality of projection surfaces comprise different types of
projection surfaces. According to the present invention, it is possible to provide an audience with an image with high three-dimen -

O sional effect and immersion and provide images of multiple viewpoints such that the audience can feel as if they are in a space cre-
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ated by the images.
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Description

Title of Invention: MULTI-PROJECTION SYSTEM
Technical Field

The present invention relates to a multi-projection system which reproduces images
by projection and, more particularly, to a multi-projection system in which a plurality
of projection surfaces are arranged three-dimensionally in a theater to project an image
to each of the projection surfaces arranged three-dimensionally, thus providing an

audience with three-dimensional images.

Background Art

Conventionally, in order to reproduce images such as movies, advertisements, etc., a
two-dimensional image is projected on a flat 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 screen installed in front of the theater, and thus an audience can only watch
two-dimensional (2D) images.

Research on technologies for providing the audience 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 the 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 the audience wears glasses with polarizing filters such that different
images are presented to the left and right eyes during watching.

However, while these 3D technologies can provide the audience with 3D images, the
audience just watches the images reproduced on a flat screen, which may reduce the
degree of involvement in the images.

Meanwhile, IMAX movies have been developed to provide the audience with an
image with a high degree of involvement. The IMAX is an abbreviation for eye
maximum and means that the limited field of view of the human eye is covered with
the image. The screen is tilted about 5 degrees toward the audience to provide a
realistic image, and 70mm film that has a resolution ten times that of existing 35mm
move film is used to provide a clear and very large image, thus allowing the audience
to be involved in the image.

However, the conventional methods for increasing the involvement of the audience

in the image, such as 3D technologies or IMAX technologies, have the limitation that
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the screen is a two-dimensional plane. Thus, the degree of involvement of the audience
in the image or the degree of three-dimensional effect that the audience feels from the

image is limited.

Disclosure of Invention

Technical Problem

The present invention has been made in an effect to solve the above problems as-
sociated with the prior art, and an object of the present invention is to provide a multi-
projection system which can provide an audience with a three-dimensional image by
reproducing images on a plurality of projection surfaces arranged three-dimensionally.

Another object of the present invention is to provide a multi-projection system which
can increase the involvement of the audience in an image by reproducing the image
using various surfaces in a theater, such as the font, left, right, upper, and lower sides.

In particular, an object of the present invention is to provide a multi-projection
system which corrects images depending on the types of surfaces on which the images
are projected, thus increasing the involvement of the audience in the images even when

the images are reproduced on different types of projection surfaces.

Solution to Problem

To achieve the above object, a multi-projection system in accordance with an em-
bodiment of the present invention may comprise a plurality of projection surfaces, on
which images are projected, which are arranged to surround an auditorium, and the
plurality of projection surfaces may comprise different types of projection surfaces.

Here, the projection surface may be formed with a screen, an interior surface of a
theater, or a surface of an internal fixture of the theater.

The plurality of projection surfaces may comprise different types of screens.

The plurality of projection surfaces may comprise different types of interior surfaces
of the theater.

The plurality of projection surfaces may comprise different types of surfaces of
internal fixtures of the theater.

The plurality of projection surfaces may comprise both the projection surface formed
with the screen and the projection surface formed with the interior surface of the
theater.

The plurality of projection surfaces may comprise a screen arranged in front of the
theater and walls arranged on the left and right sides of the screen.

The plurality of projection surfaces may further comprise a ceiling or floor.

The plurality of projection surfaces may comprise both the projection surface formed
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with the screen and the projection surface formed with the surface of the internal

fixture of the theater.
The plurality of projection surfaces may further comprise a projection surface formed

with a ceiling or floor.

The interior surface of the theater or the surface of the internal fixture of the theater
may comprise an optical paint for optical reflection applied thereon.

When the types of the projection surfaces are different, the image projected on each
projection surfaces may be corrected based on the type of each projection surface.

The correction may be made based on the color, material, or type of the projection
surface.

The correction may be made based on the distance between a projection surface and
a projection or based on the angle at which the image is projected.

The interior surface of the theater may comprise a sound absorbing material.

The sound absorbing material may comprise at least one selected from the group
consisting of a porous molded sound absorbing material, a plate vibration-type sound
absorbing material, and a resonance-type sound absorbing material.

The plurality of projection surfaces may be arranged on at least two sides that are not
parallel to each other, and the number of projection surfaces arranged on a specific side
may be at least one.

The plurality of projection surfaces may comprise both the projection surface formed
with the interior surface of the theater and the projection surface formed with the

surface of the internal fixture of the theater.

Advantageous Effects of Invention

The present invention can reproduce images on a plurality of projection surfaces
which are arranged three-dimensionally, thus providing an audience with an image
with high three-dimensional effect and immersion.

Moreover, the present invention can provide images of multiple viewpoints such that
the audience can feel as if they are in a space created by the images.

Meanwhile, the present invention can reproduce images using various types of
projection surfaces and correct the images based on differences in the types of
projection surfaces, thus providing the audience with images of the same quality, re-

gardless of the type of the projection surface.

Brief Description of Drawings
FIG. 1 is a diagram showing an example of a conventional theater system which re-
produces an image.

FIG. 2 is a perspective view showing a multi-projection system in accordance with
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an embodiment of the present invention.
FIG. 3 is a front view showing a multi-projection system in accordance with an em-

bodiment of the present invention.

FIG. 4 is a front view showing a multi-projection system in accordance with another
embodiment of the present invention.

FIG. 5 is a front view showing a multi-projection system in accordance with still
another embodiment of the present invention.

FIGS. 6 and 7 are front views showing a difference in the type of projection surfaces
of the multi-projection system according to the present invention.

FIG. 8 is a plan view showing a multi-projection system in accordance with yet
another embodiment of the present invention.

FIG. 9 is a front view showing a multi-projection system in accordance with still yet
another embodiment of the present invention.

FIG. 10 is a front view showing a multi-projection system in accordance with a
further embodiment of the present invention.

FIG. 11 is a front view showing a multi-projection system in accordance with another

further embodiment of the present invention.

Mode for the Invention

Hereinafter, the present invention will be described in detail with reference to the ac-
companying drawings.

FIG. 2 is a perspective view showing a multi-projection system in accordance with
an embodiment of the present invention.

In the multi-projection system of the present invention, a plurality of projection
surfaces may be arranged on two or more surfaces which are not in parallel. Moreover,
in the multi-projection system of the present invention, the plurality of projection
surfaces are arranged to surround an auditorium.

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, images are reproduced on a plurality of
projection surfaces, which are arranged three-dimensionally 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
projection surfaces without applying the 3D technology to the image itself.

The present invention reproduces the images on the plurality of projection surfaces,

and thus the audience can feel as if they are in a space created by the images. The
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images are reproduced in all spaces within the field of view of the audience, and thus
the audience can view the images reproduced three-dimensionally, just as the reality.

That is, the present invention provides the three-dimensional effect in a manner that
is quite different from the conventional methods such as IMAX that increases the
degree of involvement only by increasing the size of the screen without overcoming
the limitations of the two-dimensional plane. That is, the images are reproduced on all
surfaces that can be visually recognized by the audience, such as the front, left, right,
upper, and lower sides, and thus the audience can feel as if they are in a space created
by the images. Therefore, the audience recognizes the multi-projection system of the
present invention itself as a virtual reality, and the involvement of the audience in the
images is significantly increased, compared to the prior art.

The present invention may divide a single image into a plurality of images and
project them on the respective projection surfaces such that the images projected on the
plurality of projection surfaces are combined and recognized as a single image.
Moreover, in another embodiment, a main image may be reproduced on a front
projection surface and another image that creates a special effect may be reproduced
on a side projection surface such that different images are projected on the respective
projection surfaces, thus providing the audience with the three-dimensional effect.

In the present invention, the angle between the 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 audience can feel the three-dimensional effect. Moreover, the
number of projection surfaces, the projection method, the angle between the projection
surfaces, etc., which are not particularly limited, may vary depending on the shape of
the theater in which the multi-projection system of the present invention is provided.

Meanwhile, the plurality of projection surfaces may be arranged in the front, left
side, and right side in the multi-projection system in accordance with an embodiment
of the present invention.

FIG. 3 is a front view showing a multi-projection system in accordance with an em-
bodiment of the present invention. In this embodiment shown in FIG. 3, the projection
surfaces are arranged on the front, left side, and right side, and a projector for
projecting an image on each projection surface is provided. Here, one or more
projectors for projecting an image on each projection surface are provided, and the
images projected on the projection surfaces by the projectors generally create a single
image, thus increasing the involvement of the audience in the image.

The projector may be installed on any side of the theater, but may preferably be
installed to face the surface on which the image is projected. In another embodiment,
the projector may be installed on the ceiling of the theater and then a mirror may be

mounted on the front of the projector such that the image can be projected on the corre-
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sponding projection surface by adjusting the angle of the mirror. The method of
arranging the projectors is not limited to the embodiments described in the speci-
fication and includes various methods that can reproduce the images projected by the
projectors on the projection surfaces.

The unique features of the present invention will be described more clearly by
comparing FIGS. 1 and 3.

Images reproduced on the projection surfaces of FIGS. 1 and 3 are taken at a
viewpoint to the land from the sea. The audience can recognize from the images that
they are on the sea and looking at the land.

In FIG. 1, the angle looking at the land from the sea is fixed to the front. That is, the
point of view of the audience is fixed. However, in the actual reality, there is land, sea,
or sky on the upper, lower, left, and right sides, which are not visible on the screen, and
there are also many viewpoints depending on the angle. In an example of the prior art
shown in FIG. 1, the image is reproduced on a single screen, and thus the point of view
of the audience is fixed to the two-dimensional plane, which makes it impossible to
properly reflect the actual reality that is configured three-dimensionally.

However, according to the present invention shown in FIG. 3, the audience can enjoy
the images from various viewpoints at the same time. That is, the audience can enjoy
the images from a viewpoint to the front land, from a viewpoint to the left sea, and
from a viewpoint to the right sea at the same time. In other words, the multi-projection
system of the present invention provides the same viewpoint as the three-dimensional
reality and thus allows the audience to feel as if they are currently looking at the
reality, composed of land and sea, on the sea. That is, the present invention can provide
three-dimensional effect and immersion that are different from those of the prior art.

According to the multi-projection system in accordance with an embodiment of the
present invention, the projection surfaces may be further arranged on the upper or
lower side or on both the upper and lower sides.

This embodiment will be clearly understood with reference to FIGS. 4 and 5. FIG. 4
shows a multi-projection system in accordance with another embodiment of the present
invention in which the projection surfaces are arranged on the front, left, right, and
upper sides. Therefore, an image is further reproduced on the upper side of the theater,
compared to the embodiment shown in FIG. 3, thus displaying the actual reality from
various viewpoints. For example, when a movie scene of a fierce storm in the middle
of the sea is reproduced by this embodiment, a wavy and windy scene is reproduced on
the projection surface arranged on the front, left, and right sides, and a rainy scene is
reproduced on the projection surface arranged on the upper side, thus providing the
audience with a more realistic image.

FIG. 5 shows a multi-projection system in accordance with still another embodiment
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of the present invention in which the projection surfaces are arranged on the front, left,
right, upper, and lower sides. In this embodiment, the projection surface is further
provided on the lower side of the theater, compared to the embodiment shown in FIG.
4. Therefore, the images can be reproduced on all sides within the point of view of the
audience. However, when the projection surfaces are arranged as shown in FIG. 5, the
position, size, etc. of the projection surface on the lower side should be adjusted such
that the image on the lower side can be seen even from the rear seats with respect to
the front in view of the position, inclination, etc. of the seats.

In the multi-projection system of the present invention, the number of projection
surfaces arranged on each side may be plural. In the embodiment shown in FIG. 5,
each single projection surface is provided on the front, left, right, upper, and lower
sides. However, the number of projection surfaces arranged on each side is not limited
to one, but may be plural. For example, the front may be composed of three sides

(1354

arranged in a “’shape such that the angle formed by the left and right projection
surfaces and the front projection surface becomes obtuse, compared to the prior art,
thus allowing the images extending from the left side to the front and to the right side
to be connected more smoothly. The plurality of projection surfaces may be arranged
on the left, right, upper, or lower side in the present invention.

FIG. 8 is a plan view showing a multi-projection system in accordance with yet
another embodiment of the present invention in which the plurality of projection
surfaces shown in red are arranged on the left and right sides. The embodiment of FIG.
8 shows a structure configured to take maximum advantage of the field of view
depending on the position of the audience in the theater such that the audience sitting
on the front seat and the audience sitting on the rear seat can enjoy the image having
the same three-dimensional effect without being limited to the field of view. The con-
figuration in which the number of projection surfaces arranged on each side is plural is
not limited to this embodiment, but includes all possible configurations.

In the multi-projection system of the present invention, the projection surface may be
implemented with a screen, an interior surface (e.g., a wall, ceiling, floor, etc.) of the
theater, or a surface of an internal fixture (e.g., a sculpture, screening equipment,
curtain, panel, etc.) of the theater.

Although the image is projected only on the screen in the conventional theater, the
projection surface on which the image is projected is not limited to the screen in the
present invention, and the image may also be projected on the interior surface (e.g., a
wall, ceiling, floor, etc.) of the theater or the surface of an internal fixture (e.g., a
sculpture, screening equipment, curtain, panel, etc.) of the theater.

Moreover, when the plurality of projection surfaces are provided in the theater, all of

the projection surfaces need not to be limited to a particular type (e.g., a particular type
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of screen, a particular type of wall, a particular type of curtain, etc.), and the plurality
of projection surfaces may be configured with two or more types of projection
surfaces. For example, the plurality of projection surfaces may be configured with (1)
different types of screens; (2) different types of interior surfaces of the theater (e.g.,
walls of different materials, etc.); (3) different types of surfaces of internal fixtures
(e.g., a sculpture, screening equipment, curtain, panel, etc.) in the theater; (4) both the
projection surface formed with the screen and the projection surfaces formed with the
interior surfaces of the theater (e.g. the front projection surface is formed with the
screen and the left and right projection surfaces are formed with the walls); (5) both the
projection surface formed with the screen and the projection surfaces formed with the
surfaces of the internal fixtures of the theater (e.g. the front projection surface is
formed with the screen and the left and right projection surfaces are formed with the
curtains); (6) both the projection surface formed with the interior surface of the theater
and the projection surfaces formed with the surfaces of the internal fixtures of the
theater (e.g. the front projection surface is formed with the wall and the left and right
projection surfaces are formed with the surfaces of the panels installed in the theater);
or (7) all the projection surface formed with the screen, the projection surfaces formed
with the interior surfaces of the theater, and the projection surfaces formed with the
surfaces of the internal fixtures of the theater (e.g., the front projection surface is
formed with the screen, the left and right projection surfaces are the curtains, and the
upper and lower projection surfaces are formed with the ceiling and the floor).
Referring to FIG. 9, a multi-projection system in accordance with still yet another
embodiment of the present invention is shown in which the front projection surface is
formed with a screen, the left and right projection surfaces are formed with curtains
(i-e., internal fixtures), and the upper and lower projection surfaces are formed with a
ceiling and a floor. Moreover, referring to FIG. 10, a multi-projection system in ac-
cordance with a further embodiment of the present invention is shown in which the
front projection surface is formed with a screen, the left and right projection surfaces
are formed with surfaces of a plurality of sculptures (i.e., internal fixtures), and the
upper and lower projection surfaces are formed with a ceiling and a floor. Furthermore,
referring to FIG. 11, a multi-projection system in accordance with another further em-
bodiment of the present invention is shown in which the front projection surface is
formed with a screen, the upper projection surface is formed with a surface of a panel
(i.e., internal fixture), and the lower projection surface is formed with a floor.
Meanwhile, the screen reflects the image projected by a projector, etc. such that the
audience can enjoy the image and may have various types that can perform this
function (even when the name of a particular component is not the screen, if it can

perform the function of reflecting the projected image to the audience, it may fall
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within the range of the screen).

For example, the screen may be formed of various materials such as a matte screen, a
lenticular screen, a glass beaded screen, a silver screen, a high-gain screen, etc.

Moreover, the screen may be of various types such as an embedded electric screen,
an exposed electric screen, a wall-mounted screen, a tripod screen, a road warrior
screen, a high-brightness screen, a sound screen, etc.

Furthermore, the screen may include a water screen, a fog screen, a holographic
screen, a miracle screen (using magic glass), etc. as well as other various types of
screens.

In addition, the screen may also be formed of PVC, white-coated PVC, pearl gloss-
coated PVC, or aluminum-coated PVC. The type of the screen may be selected
depending on the size of each theater, the arrangement of the screen, the properties of
the image reproduced on the screen, the resolution of the image, etc. For example, the
screen formed of PVC is more suitable for a relatively small theater in terms of the re-
flectance based on the angle at which the image is projected, whereas, the screen
formed of aluminum PVC has an excellent performance of reproducing a digital image
or 3D image, compared to other screens.

Moreover, the interior surface of the theater, which can be used as the projection
surface in the present invention, may include various interior surfaces having a prede-
termined surface area, such as a wall, floor, ceiling, aisle, etc. Here, the ceiling and
floor are those that constitute a theater, and the wall refers to all sides (such as the
front, left, right, and rear sides, connecting surface, etc.) that surround the auditorium,
other than the ceiling and floor.

Furthermore, the internal fixture, which can be used as the projection surface in the
present invention, may include various objects that are installed in the theater and have
a predetermined surface area. For example, the internal fixture may include a
sculpture, screening equipment, curtain, panel, etc. as well as other various objects.
Also, the internal fixture may be installed on the interior surface, may be spaced apart
from the interior surface, or may be singular or plural in number.

Meanwhile, the interior surfaces (e.g., a wall, ceiling, floor, etc.) of the theater or the
surfaces of the internal fixtures (e.g., a sculpture, screening equipment, curtain, panel,
etc.) of the theater, which are used as the projection surfaces, have optical properties
that are inferior to those of the screen, and thus the quality of the images displayed on
such surfaces may deteriorate.

Therefore, to improve the quality of the image on the interior surface (e.g., a wall,
ceiling, floor, etc.) of the theater or the surface of the internal fixture (e.g., a sculpture,
screening equipment, curtain, panel, etc.) of the theater, an optical paint for optical re-

flection may be applied to the surface on which the image is projected.
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Meanwhile, in an embodiment of the present invention, the multi-projection system
may include a display means for displaying an image. The display means may be
arranged on two or more surfaces which are not in parallel and may comprise an LED
or LCD.

In this embodiment, each display means reproduces an image signal transmitted from
a main controller, and thus the image can be reproduced in the theater without having
to use a separate projector. The arrangement method and arrangement shape of the
projection surfaces and the image reproduction method, which have been described in
the embodiment including the plurality of projection surfaces, may be applied in the
same manner to the multi-projection system including the display means.

In the multi-projection system of the present invention, when the types and properties
of the plurality of projection surfaces are different from each other, the color, texture,
brightness, etc. of the images reproduced on the respective projection surfaces may
vary even when the images projected are the same, and thus the images are not in
harmony with each other, resulting in heterogeneity.

Therefore, when the types of the plurality of projection surfaces are different (e.g.,
when the plurality of projection surfaces are configured with different types of screens,
configured with a screen and an interior surface, configured with different types of
interior surface, configured with different surfaces of internal fixtures, configured with
a screen and a surface of an internal fixture, configured with an interior surface and a
surface of an internal fixture, or configured with a screen, an interior surface, and a
surface of an internal fixture), it is necessary to correct the images projected on the re-
spective projection surfaces based on the type of each projection surface.

The screens formed of the above-described materials have been optimized for the re-
production of the images, and thus the correction of the images projected on the
interior surfaces or the surfaces of the internal fixtures can provide the audience with
high-quality images.

First, the color, quality, reflectance, etc. are quite different depending on the type of
the projection surface. Even when the images projected are the same, the colors of the
reproduced images significantly vary depending on the colors of the projection
surfaces, and the textures that the audience feels also vary. Moreover, the brightness of
the images varies due to a difference in reflectance. Therefore, it is necessary to correct
the images based on the properties of each projection surface.

FIGS. 6 and 7 show a multi-projection system in accordance with an embodiment of
the present invention, respectively, in which different types of projection surfaces are
provided. In the embodiment of FIG. 6, a white screen is used as the front projection
surface, while gray walls are used as the left and right projection surfaces.

Although the image projected on the screen can be corrected to have the same color,
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texture, and brightness as the image projected on the wall, it is more advantageous to
correct the image projected on the wall to provide high-quality images.

A gray wall reflects the projected image more darkly than the white screen, and thus
it is necessary to correct the image projected on the gray wall based on the fact that the
color of the wall is gray. That is, it is necessary to increase the brightness of the
projected image by a decrease in brightness due to the gray color.

Meanwhile, the surface of the image on the wall is not smoother than that on the
screen. While the screen is a nearly perfect plane, the wall has a gently uneven surface
depending on its material. Therefore, even when the images projected are the same, the
image projected on a wall having a surface flatness lower than that of the screen allows
the audience to get an uneven feel. Thus, when the images are inversely corrected
based on the surface flatness of the wall and then projected, the heterogeneity of the
images depending on the materials of the projection surfaces can be reduced.

When the images are projected on different types of projection surfaces, the multi-
projection system of the present invention projects the images based on a different in
reflectance depending on the materials of the projection surfaces.

The reflectance of the wall is lower than that of the screen, and thus the images are
projected based on the difference in reflectance. For example, when the projection
surfaces are arranged as shown in FIG. 6 (the reflectance ratio of the wall to the screen
is 0.5:1), if the intensity of the image projected on the wall is increased by two times
the image projected on the screen, it is possible to offset the difference in reflectance
depending on the materials of the projection surfaces and reproduce images of the
same quality on different types of projection surfaces.

In the multi-projection system in accordance with an embodiment of the present
invention, the images are projected based on the type of each projection surface. In the
case where the present invention is applied to a conventional theater, the front
projection surface has a rectangular shape depending on the aspect ratio of the image,
but the side projection surface has various shapes such as a rectangular, parallelogram,
or trapezoidal shape, or other various shapes depending on the shape of the theater due
to an inclination caused by the arrangement of the seats.

Therefore, the images should be projected based on the type of each projection
surface. That is, when an image, which has been adjusted to be projected on a paral-
lelogram projection surface, is projected to a trapezoidal projection surface, a portion
of the image may not be displayed on the corresponding projection surface and, on the
contrary, the image may not be projected on a portion of the projection surface. The
present invention may include the correction of the image based on the type of each
projection surface.

As above, although the correction of the image has been described with reference to
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the screen and wall, the correction based on the difference in properties between the
projection surfaces can be, of course, applied (1) between different types of screens;
(2) between different types of interior surfaces; (3) between different types of internal
fixtures; (4) between a screen and an interior surface; (5) between a screen and an
internal fixture; (6) between an interior surface and an internal fixture; and (7) between
a screen, an interior surface, and an internal fixture.

Meanwhile, an image projected on a single projection surface may be differently
perceived by the audience depending on a distance between the projection surface and
a projector that projects the image.

The projector is a kind of a point light source, and thus the distances between the
projector and various points in the projection surface are different as long as the
projection surface is not a curved surface. When the projector is located in the front of
the center of the projection surface, the distance between each apex and the projector is
increased compared to the distance between the center of the projection surface and the
projector. Since the intensity of light is inversely proportional to the square of the
distance, when the distances between the projector and the respective points are
different, the intensity of the image projected by one projector varies. As a result, the
same color is not clearly visible as the distance between the projection surface and the
projector is far away, and the resolution of the image decreases, which is, of course,
problematic.

In addition, when the position of the projector that projects the image is not the
center of the projection surface, the image from the projector is obliquely projected on
the projection surface. As a result, the ratio of the image varies at each point in the
projection surface, and thus the size of an object of the same size displayed in the
image may differ on the same projection surface, which is also problematic.

Therefore, the multi-projection system of the present invention includes the
correction of the image based on the arrangement of the projector, the distance
between the projector and each point of the projection surface, and the angle at which
the image is projected.

The present invention includes the correction of the image based on various variables
that may occur on different types of projection surfaces, in addition to the above
variables.

Meanwhile, the above-described image correction may be made by the projector
itself or a main controller that controls the projector. Depending on the embodiments,
the image can be corrected by the projector itself based on the properties of each
projection surface or can be corrected by projecting images on a single projection
surface by a combination of a plurality of projectors. Otherwise, an image to be

projected on a projection surface can be corrected by the main controller based on the
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type of the corresponding projection surface, and the corrected image is transmitted to
the corresponding projector to be reproduced on the projection surface. In another em-
bodiment, the images can be corrected at the same time by both the main controller and
the projector depending on the type of the image correction method (e.g., the
correction based on the color of the projection surface, the correction based on the
material of the projection surface, the correction based on the reflectance of the
projection surface).

FIG. 7 shows an example in which a wall having different properties from those
shown in FIG. 6 is used as the projection surface. The description of the image
correction applied based on the properties of the projection surface is similar to that of
FIG. 6.

Meanwhile, when the projection surface is an interior surface in an embodiment of
the present invention, the interior surface comprises a sound absorbing material as one
of the characteristic features.

In the case where the multi-projection system of the present invention is applied es-
pecially to a multiplex theater in which a plurality of theaters are adjacent to each
other, when different types of movies are screened in adjacent theaters, the sounds re-
produced in the theaters should not interfere with each other. That is, the sound of a
first theater should not be heard by the audience in a second theater.

The interior surface, a type of the projection surface of the present invention, cannot
only reproduce the image but also perform the function of effectively insulating the
sound produced in each theater. To this end, the interior surface of the present
invention comprises a sound absorbing material.

The sound absorbing material may comprise a porous molded sound absorbing
material in an embodiment. When the sound propagates through a narrow gap, the
porous molded sound absorbing material allows sound energy to be absorbed in the
form of thermal energy by friction between the sound and internal elements of the
sound absorbing material or by viscosity resistance. Therefore, it is possible to prevent
the sound produced in one theater from being transmitted to the other theater.

The sound absorbing material may comprise a plate vibration-type sound absorbing
material in another embodiment. According to this embodiment, the rear side of the
sound absorbing material included in the interior surface comprises an air layer such
that the air layer serves as a kind of damper, thus absorbing sound energy. This em-
bodiment exhibits an excellent effect of absorbing especially low-frequency sound.

The sound absorbing material may comprise a resonance-type sound absorbing
material in still another embodiment. This embodiment uses a difference in at-
mospheric pressure between the inside of the resonance-type sound absorbing material

and the theater, and the resonance-type sound absorbing material attenuates sound
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energy using f{rictional heat generated when the air in the sound absorbing material
vibrates at the resonance frequency.

The above-mentioned absorbing materials in the embodiments cannot only be used
alone or in combination thereof. That is, both the porous molded sound absorbing
material and the plate vibration-type sound absorbing material can be used at the same
time.

Meanwhile, in an embodiment of the present invention, an optical paint for optical
reflection may be applied to the interior surface or the interior surface including the
sound absorbing material, i.e., the surface on which the image is projected. With the
application of the optical paint, the quality of the image projected on the projection
surface of the present invention, especially on the interior surface, can be improved.

The invention has been described in detail with reference to preferred embodiments
thereof. However, it will be appreciated by those skilled in the art that changes may be
made in these embodiments without departing from the principles and spirit of the

invention, the scope of which is defined in the appended claims and their equivalents.
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Claims

A multi-projection system comprising a plurality of projection surfaces,
on which images are projected, which are arranged to surround an au-
ditorium, wherein the plurality of projection surfaces comprise different
types of projection surfaces.

The multi-projection system of claim 1, wherein the projection surface
is formed with a screen, an interior surface of a theater, or a surface of
an internal fixture of the theater.

The multi-projection system of claim 2, wherein the plurality of
projection surfaces comprise different types of screens.

The multi-projection system of claim 2, wherein the plurality of
projection surfaces comprise different types of interior surfaces of the
theater.

The multi-projection system of claim 2, wherein the plurality of
projection surfaces comprise different types of surfaces of internal
fixtures of the theater.

The multi-projection system of claim 2, wherein the plurality of
projection surfaces comprise both the projection surface formed with
the screen and the projection surface formed with the interior surface of
the theater.

The multi-projection system of claim 6, wherein the plurality of
projection surfaces comprise a screen arranged in front of the theater
and walls arranged on the left and right sides of the screen.

The multi-projection system of claim 7, wherein the plurality of
projection surfaces further comprise a ceiling or floor.

The multi-projection system of claim 2, wherein the plurality of
projection surfaces comprise both the projection surface formed with
the screen and the projection surface formed with the surface of the
internal fixture of the theater.

The multi-projection system of claim 9, wherein the plurality of
projection surfaces further comprise a projection surface formed with a
ceiling or floor.

The multi-projection system of claim 2, wherein the interior surface of
the theater or the surface of the internal fixture of the theater comprises
an optical paint for optical reflection applied thereon.

The multi-projection system of claim 1, wherein when the types of the

projection surfaces are different, the image projected on each projection
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surfaces is corrected based on the type of each projection surface.

[Claim 13] The multi-projection system of claim 12, wherein the correction is
made based on the color of the projection surface.

[Claim 14] The multi-projection system of claim 12, wherein the correction is
made based on the material of the projection surface.

[Claim 15] The multi-projection system of claim 12, wherein the correction is
made based on the type of the projection surface.

[Claim 16] The multi-projection system of claim 12, wherein the correction is
made based on the distance between a projection surface and a
projection or based on the angle at which the image is projected.

[Claim 17] The multi-projection system of claim 1, wherein the interior surface of
the theater comprises a sound absorbing material.

[Claim 18] The multi-projection system of claim 17, wherein the sound absorbing
material comprises at least one selected from the group consisting of a
porous molded sound absorbing material, a plate vibration-type sound
absorbing material, and a resonance-type sound absorbing material.

[Claim 19] The multi-projection system of claim 1, wherein the plurality of
projection surfaces are arranged on at least two sides that are not
parallel to each other, and the number of projection surfaces arranged
on a specific side is at least one.

[Claim 20] The multi-projection system of claim 2, wherein the plurality of
projection surfaces comprise both the projection surface formed with
the interior surface of the theater and the projection surface formed

with the surface of the internal fixture of the theater.
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