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Description
Title of Invention: PERFORMANCE SYSTEM WITH MULTI-

PROJECTION ENVIRONMENT
Technical Field

The present invention relates to a performance system with a multi-projection en-
vironment and, more particularly, to a performance system in which a plurality of
projection surfaces are arranged around a performance stage and synchronized images
are provided on the plurality of projection surfaces, thus maximizing the three-

dimensional effect and involvement that an audience viewing a performance can feel.

Background Art

A performance system refers to a system that assists a performance in progress on a
stage and increases the involvement of an audience in the performance. This per-
formance system may comprise various auxiliary devices such as a display device, a
speaker device, a lighting device, etc., and these auxiliary devices serve to stimulate
the five senses of the audience, thus increasing the involvement of the audience in the
performance in progress on the stage.

Meanwhile, in a conventional performance system, a display device is arranged only
in front of an auditorium to assist the visual effect of the performance system.
Specifically, the conventional performance system, in which the display device is
arranged only in front of the auditorium, assists the visual effect of the performance
system in such a manner to provide live images of the performance, for example.

However, according to the conventional performance system, the visual effect related
to the performance is provided from the front of the system, and thus it is impossible to
provide a three-dimensional visual effect to the audience. In particular, there are only
walls, etc. on all sides other than the stage and the display device, and thus it is
difficult for the audience to be fully involved in the performance.

Moreover, in a conventional theater system, 3D technology may be introduced to
provide a visual three-dimensional effect, but in a performance system in which a per-
formance on the stage is the main and a display device is the auxiliary, it is difficult to
enhance the three-dimensional effect by introducing the 3D technology.

This is because the audience may feel dizzy between a 3D image and an actual image
on the stage and special glasses (equipped with polarization filters for viewing 3D
images) that the audience has to wear may reduce the involvement in the performance
on the stage. Moreover, the 3D technology itself just provides images to the front of

the stage, and thus it is impossible to increase the involvement of the audience in the
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images in other directions than the front.
Therefore, there is a need to provide a performance system of a new concept which

can solve the problems associated with the prior art and maximize the three-di-

mensional effect that the audience feels.

Disclosure of Invention

Technical Problem

An object of the present invention is to provide a performance system which can
provide an audience with a three-dimensional image in association with a performance
on a stage.

Moreover, another object of the present invention is to provide a performance system

which can provide an audience with a three-dimensional performance environment.

Solution to Problem

To achieve the above object, a performance system in accordance with an em-
bodiment of the present invention may comprise: a stage installed for a performance;
and a plurality of projection surfaces arranged around the stage and arranged so as not
to be parallel to each other, wherein synchronized images are projected on the plurality
of projection surfaces.

Here, the performance system may further comprise: two or more projection devices
for projecting images of the plurality of projection surfaces; and a management device
for controlling the operation of the two or more projection devices.

The performance system may further comprise audience seats arranged toward the
stage, wherein the plurality of projection surfaces may be arranged to surround the
stage and the audience seats, and synchronized images may be projected on the re-
spective projection surfaces.

The plurality of projection surfaces may comprise a screen or a wall.

The management device may correct the image projected each projection surface
based on relative differences in properties between the projection surfaces.

The performance system may further comprise an additional effect device for im-
plementing an additional effect other than the images projected on the plurality of
projection surfaces.

The additional effect may comprise sound, wind, smell, fog, temperature change,
laser, water, light, or bubbles.

The performance system may further comprise a position detection device for
detecting the position of an object or person placed on the stage, wherein the additional

effect device may configure the direction of the additional effect differently depending
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on position information of the object or person generated by the position detection

device.
The performance system may further comprise an imaging device for taking an

image of a person placed on the stage, wherein an action taken by the person may be
recognized based on the image taken by the imaging device and a predetermined ad-
ditional effect may be implemented based on the recognized action.

In the performance system, a specific image may be reproduced on a projection
surface arranged around the position detected by the position detection device.

The position detection device may detect the position of the object or person by
means of a plurality of sensors distributed around the stage.

The additional effect device may configure the direction of the additional effect dif-
ferently depending on the images projected on the plurality of projection surfaces.

When an object in the image moves between the projection surfaces, the additional
effect device may change the direction of the additional effect.

When a specific event in the image occurs only on a specific projection surface
among the plurality of projection surfaces, the additional effect device may implement
the additional effect only in a direction that starts from the specific projection surface.

The additional effect device may be a light-emitting device, and the light-emitting
device may extend a visual effect of the image by emitting light having a color similar
to that of an image of a specific projection surface.

The audience seat may be detachably attached to a floor surface.

An insertion groove for detachable attachment of the audience seat may be provided
on the floor surface.

An insertion groove cover, configured to prevent the insertion groove from being
exposed to the outside when the audience seat is detached, may be provided on the
floor surface, and the floor surface may be changed to a standing auditorium by the
connection of the insertion groove and the insertion groove cover.

The floor surface may perform a linear motion, rotational motion, height adjustment

motion, tilting motion, or vibration motion.

Advantageous Effects of Invention

The present invention provides a performance system in which a plurality of
projection surfaces are arranged around an auditorium and synchronized images are
provided on the plurality of projection surfaces, thus providing a three-dimensional
visual effect to an audience viewing a performance on the stage. Therefore, it is
possible to maximize the three-dimensional effect and involvement that the audience

can feel from the performance.
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[34] Moreover, the present invention can maximize the three-dimensional effect that the
audience feels by arranging the plurality of projection surfaces to surround the stage

and the auditorium.
[35] In addition, the present invention can provide unified images on a plurality of

projection surfaces, even when different types of projection surfaces are arranged.

[36] Additionally, the present invention can provide the audience with a three-di-
mensional visual effect on a plurality of projection surfaces and, at the same time,
provide an additional effect associated with the visual effect. Specifically, the present
invention can provide an additional effect such as wind, water, fog, temperature
change, etc., and the additional effect is not implemented at a random time like the
prior art, but implemented in association with the three-dimensional image, which
maximizes the three-dimensional effect and involvement that the audience feels.

[37] Moreover, the present invention can change the direction of an additional effect or
three-dimensional image in association with the position of a person or object placed
on the stage. Specifically, the present invention can change the direction of the ad-
ditional effect or three-dimensional image depending on position information
generated by a position detection device located on the stage, thus maximizing the
three-dimensional effect and involvement that the audience feels.

[38] Furthermore, the present invention can flexibly configure the auditorium by de-
tachably attaching the audience seat to a floor surface. Specifically, the audience seat
may be detachably attached to the floor surface by means of an insertion groove
provided on the floor surface. Therefore, it is possible to freely change the number of
audience seats provided on a performance venue and easily change the entire au-
ditorium to a standing auditorium, if necessary.

[39] In addition, the present invention allows the floor surface to perform a linear motion,
rotation motion, or tilting motion. Therefore, it is possible to provide the audience with
a new type of three-dimensional effect through these motions of the floor surface.
Also, the present invention can freely change the viewing direction of the audience
through these motions of the floor surface and provide the audience with a viewing

direction suitable for a real time situation.

[40]
Brief Description of Drawings

[41] FIG. 1 is a diagram showing the configuration of a performance system in ac-
cordance with an embodiment of the present invention.

[42] FIG. 2 is a diagram showing the configuration for implementing a multi-projection

environment that may be included in the present invention.

[43] FIG. 3 is a diagram showing the configuration of a performance system in ac-
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cordance with another embodiment of the present invention.
FIG. 4 is a conceptual diagram showing that an additional effect device that may be

included in the present invention changes the direction an additional effect depending
on the position of a person or object placed on a stage.

FIG. 5 is a conceptual diagram showing that sensors are installed on a stage that may
be included in the present invention.

FIGS. 6 and 7 are conceptual diagrams showing that an additional effect device that
may be included in the present invention changes the direction an additional effect
depending on images projected on a plurality of projection surfaces.

FIG. 8 is a conceptual diagram showing that an additional effect device that may be
included in the present invention extends a visual effect (color) of an image projected
on a specific projection surface.

FIG. 9 is a diagram showing an example in which an audience seat that may be
included in the present invention is detachably mounted.

FIGS. 10 and 11 are diagrams showing examples in which a floor surface of an au-
ditorium that may be included in the present invention moves.

FIG. 12 is a diagram showing an example of the structure of a floor surface of an au-

ditorium.

Mode for the Invention

Hereinafter, a performance system according to the present invention will be
described in detail with reference to the accompanying drawings. The following em-
bodiments 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 illustrative and may be in different
forms from those actually implemented.

Next, a performance system in accordance with an embodiment of the present
invention will be described with reference to FIGS. 1 to 3.

Referring to FIG. 1, the performance system in accordance with an embodiment of
the present invention may comprise a stage 100 installed for a performance, audience
seats 300 arranged toward the stage 100, and a plurality of projection surfaces 200
arranged around the stage 100 so as not to be parallel to each other.

The performance system in accordance with an embodiment of the present invention
is different from conventional performance systems in that it is provided with a
“multi-projection environment”. Here, the “multi-projection environment” refers to an

environment that provides a plurality of synchronized images on the plurality of
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projection surfaces 200, which are preferably arranged to surround the stage 100 and
the audience seats 300, to maximize the three-dimensional effect and involvement that
the audience feels.

The stage 100 is provided for a performance and may be configured in various forms
depending on the type of the performance (e.g., a concert, musical, play, dance, opera,
magic show, etc.)

The audience seats 300 are provided for convenience of the audiences viewing the
performance. The audience seats 300 may preferably be arranged toward the stage 100
and may preferably be surrounded by the plurality of projection surfaces 200 together
with the stage 100.

Meanwhile, when the performance system is used as a standing performance venue,
the performance venue may not be equipped with the audience seats 300.

The plurality of projection surfaces 200 are configured to implement the multi-
projection environment. Synchronized images may be projected on the plurality of
projection surfaces 200, and thus a unified visual effect can be provided to the
audience through the synchronized images.

Meanwhile, the plurality of projection surfaces 200 may be arranged so as not to be
parallel to each other. According to the present invention, the plurality of projection
surfaces 200 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 three-dimensional effect and immersion without applying the 3D technology to
the image itself.

Moreover, it is preferable that the plurality of projection surfaces 200 are arranged to
surround the stage 100 and the audience seats 300. Therefore, the audience can feel as
if they are in a space created by the synchronized images reproduced on the plurality of
projection surfaces 200, and thus the three-dimensional effect and involvement that the
audience feels can be maximized.

Furthermore, the angle between the projection surfaces 200 is not limited to a
specific angle, and the plurality of projection surfaces 200 may be arranged at various
angles as long as the audience can feel the three-dimensional effect.

In addition, the plurality of projection surfaces 200 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 200 are arranged to surround the audience seats
300.

FIG. 1 shows an example in which the plurality of projection surfaces 200 are
arranged on the front, left, and right sides with respect to the audience seats 300, and
FIG. 3 shows an example in which the plurality of projection surfaces 200 are arranged

on the front, left, right, and top sides with respect to the audience seats 300.
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Meanwhile, the plurality of projection surfaces 200 may comprise different types of
projection surfaces. For example, the plurality of projection surfaces 200 may be
configured in such a manner that a screen and a wall are mixed, that different types of
screens are mixed, or that different types of walls are mixed. Therefore, the present
invention can be applied to a conventional performance venue comprising a single
screen and a plurality of walls only and can implement the multi-projection en-
vironment without a plurality of screens. However, in these environments, the unity of
the images reproduced on the plurality of projection surfaces 200 may be reduced due
to heterogeneity (brightness, color, reflectivity, etc.) between the screen and the walls,
but this problem can be overcome by image correction of a management device 400
which will be described later.

Meanwhile, the screen is configured to reflect the projected image 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
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 pearl gloss-coated PVC is suitable for a relatively large theater. Meanwhile,
the screen formed of aluminum PVC has an excellent performance of reproducing a
digital image or 3D image, compared to other screens.

Additionally, the wall does not represent only the wall as a word meaning, but refers
to various structural surfaces present in the theater. For example the wall may include
various structural surfaces in the theater such as a ceiling, floor, left wall, right wall,
front wall, rear wall, etc. as well as structural surfaces on which fixtures such as

curtain, etc. are provided.
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Referring to FIG. 2., the performance system in accordance with an embodiment of
the present invention may further comprise two or more projection devices 210 for
projecting images on the plurality of projection surfaces 200 and a management device
400 for controlling the operation of the two or more projection devices 210, and thus
images can be projected on the plurality of projection surfaces 200 by the two or more
projection devices 210 and the management device 400.

The two or more projection devices 210 refer to devices that project images on the
plurality of projection surfaces 200. These projection devices 210 may have a heating
unit such as an optical system, may project enlarged images on the projection surfaces,
and may also be implemented in various ways. For example, the projection devices
210 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.

Moreover, the two or more projection devices 210 may project images, which are
synchronized with each other, on the plurality of projection surfaces 200. In this case,
it is preferable that the synchronized images provide the audience with a sense of
unity. Accordingly, the audience can recognize the synchronized images in various di-
rections of the respective projection surfaces through the images projected by the two
or more projection devices 210, and the three-dimensional effect and involvement that
the audience feels can be increased by such recognition.

Meanwhile, the two or more projection devices 210 may selectively operate to
project synchronized images on all of the projection surfaces 200 or on a portion of the
projection surfaces 200 by the selective operation. Moreover, these projection op-
erations may be performed alternately to create a dynamic visual effect.

The management device 400 is configured to control the two or more projection
devices 210. The management device 400 may be connected in parallel to the two or
more projection devices 210 to control the respective projection devices 210 either si-
multaneously or individually.

Moreover, the management device 400 may manage the images projected by the two
or more projection devices 210. Specifically, the management device 400 may
generally control the images projected by the two or more projection devices 210. The
management device 400 may determine an image that will be projected by each
projection device 210 and transmit the determined images to the respective projection
devices 210. Here, the management device 400 may manage the images projected by
the two or more projection devices 210 in various ways such as (1) storing the images
that will be projected by the respective projection devices 210 previously in a database
and transmitting the stored images to the respective projection devices 210, (2)

generating the images that will be projected by the respective projection devices 210 in
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real time and transmitting the generated images to the respective projection devices
210, (3) receiving the images that will be projected by the respective projection devices
210 from the outside (through a communication network) in real time and transmitting
the received images to the respective projection devices 210, etc.

[78] Furthermore, the management device 400 may correct the images projected by the re-
spective projection devices 210 based on relative differences in properties between the
projection surfaces 200. Specifically, the management device 400 may analyze a
relative difference in reflectance, a relative difference in brightness, a relative
difference in chromaticity, etc. between the projection surfaces 200 and correct the
images projected by the respective projection devices 210 to offset the differences in
properties. For example, when the brightness of a specific projection surface is higher
than that of other projection surfaces, the management device 400 may reduce the
brightness of the image projected on the specific projection surface, thus offsetting the
relative difference in brightness. Moreover, when the chromaticity of a specific
projection surface is lower than that of other projection surfaces, the management
device 400 may increase the chromaticity of the image projected on the specific
projection surface, thus offsetting the relative difference in chromaticity. Furthermore,
when the reflectance of a specific projection surface is higher than that of other
projection surfaces, the management device 400 may reduce the brightness of the
image projected on the specific projection surface, thus offsetting the relative
difference in reflectance. Therefore, the management device 400 can provide the
audience with unified images by correcting the images based on the differences in
properties between the projection surfaces, even when the plurality of projection
surfaces 200 are composed of different types of projection surfaces (e.g., a screen,
walls, etc.).

[79] Moreover, the management device 400 may control the two or more projection
devices 210 to project synchronized images. Specifically, the management device 400
may synchronize the projection operations of the two or more projection devices 210
by transmitting a synchronization signal including time information to each projection
device 210. In this case, the management device 400 may control the projection
operation in units of frames using the synchronization signal including the time in-
formation.

[80] Meanwhile, the management device 400 may perform the function of generally
managing the performance system. Specifically, the management device 400 may
manage a variety of information for implementing the performance system and control
the operation of various devices that may be contained in the system. The management
device 400 may be implemented with various electronic devices. The management

device 400 may be implemented with a single electronic device or with several
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electronic devices interconnected to each other. For example, the management device
400 may be implemented in a single server or in such a manner that two or more
servers are interconnected. Moreover, the management device 400 may be im-
plemented in such a manner that a server and other electronic devices are inter-
connected or implemented in arithmetic units other than the server.

Moreover, the management device 400 may transmit and receive information to and
from various devices through various communication networks (wired or wireless) and
various protocols and manage the performance system using the transmitted and
received information.

Next, a performance system in accordance with another embodiment of the present
invention will be described.

The performance system in accordance with another embodiment of the present
invention may further comprise an additional effect device 500 for implementing an
additional effect other than the images projected on the plurality of projection surfaces
200.

The additional effect device 500 is a device for implementing an additional effect
other than the images projected on the plurality of projection surfaces 200.
Specifically, the additional effect device 500 is a device that adds a visual effect or an
effect that can be perceived by other senses than sight so as to increase the immersion
and reality that the audience can feel while watching a performance. The additional
effects that can be provided by the additional effect device 500 may include a sound
effect, a wind effect, a smell effect, a fog effect, a temperature change effect, a laser
effect, a light effect, a bubble effect, a water jet effect, etc. as well as various effects
associated with the five senses of human. Therefore, the additional effect device 500
may comprise various devices such as a speaker, an air blower, a fragrance diffuser, a
fog machine, a light-emitting device, a heater, a cooler, a laser device, a bubble
generator, an LED, a water jet, etc. which can stimulate the five senses of human.

Moreover, it is preferable that a plurality of additional effect devices 500 are installed
in various locations of the performance venue, and in particular, it is preferable that the
additional effect devices 500 are distributed in various directions with respect to the
audience seats 300. Therefore, the direction of the additional effect can be changed by
selectively operating the additional effect devices 500 distributed in various directions
(in this case, it is preferable that the direction of the additional effect created by the ad-
ditional effect device 500 varies depending on an event on the stage or an event in the
image projected on the projection surface).

Meanwhile, the plurality of additional effect devices 500 may be controlled by the
management device 40. Specifically, the plurality of additional effect devices 500 may

be connected (wired or wirelessly) in parallel to the management device 400 to be
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controlled either simultaneously or individually.

Next, the features of the present invention, which are related to the additional effect
device 500, will be described with reference to FIGS. 4 and 5.

Referring to FIG. 4, the additional effect device 500 may configure the direction of
the additional effect differently depending on the position of an object or person placed
on the stage 100. That is, when the position of an object or person placed on the stage
100 is changed, the additional effect device 500 may change the direction of the ad-
ditional effect to a direction that matches the changed position.

For example, (1) when a person is located on the left side of the stage 100, the ad-
ditional effect device 500 may implement the additional effect in a direction starting
from the left side of the stage 100 (FIG. 4A); otherwise, (2) when a person is located
on the right side of the stage 100, the additional effect device 500 may implement the
additional effect in a direction starting from the right side of the stage 100 (FIG. 4B).
In addition to these examples, the direction of the additional effect can be changed in
various manners depending on the position of a person or object placed on the stage
100.

Meanwhile, in order to change the direction of the additional effect depending on the
position of the person or object placed on the stage 100, it is necessary to detect the
position of the person or object placed on the stage 100. Accordingly, the performance
system may further comprise a position detection device 600 that can detect the
position of the person or object to implement this embodiment.

Here, the position detection device 600 detects the position of the object or person
placed on the stage 100 and generates position information of the object or person
placed on the stage 100 based on the detected information. The position detection
device 600 may detect the position of the object or person placed on the stage 100 by
various methods such as ultrasonic waves, infrared rays, etc.

An example of the position detection device 600 will now be described with
reference to FIG. 5. The position detection device 600 may detect the position of the
object or person by means of a plurality of sensors 110. Here, the plurality of sensors
110 may be ultrasonic sensors or infrared sensors and may preferably be distributed in
various locations on the stage 100 as shown in FIG. 5. Accordingly, the position
detection device 600 can identify the position of the object or person placed on the
stage 100 by analyzing information selectively detected by the plurality of sensors 110.

Meanwhile, the operations of the additional effect system 500 and the position
detection device 600 may be controlled by the management device 400. Moreover, the
position information generated by the position detection device 600 may be transmitted
to the management device 400 and integratedly managed and used by the management
device 400
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The management device 400 may provide directionality to the images reproduced on
the plurality of projection surfaces 200 with reference to the position information of
the object or person generated by the position detection device 600.

For example, the management device 400 may control a specific image to be re-
produced only on a projection surface arranged around the position of the object or
person on the stage, thus providing directionality to the images reproduced on the
plurality of projection surfaces 200. Referring to FIG. 4, (1) when a person is located
on the left side of the stage 100 (FIG. 4A), the management device 400 may control a
specific image to be reproduced only on a projection surface arranged on the left side
of the stage 100; otherwise, (2) when a person is located on the right side of the stage
100 (FIG. 4B), the management device 400 may control a specific image to be re-
produced only on a projection surface arranged on the right side of the stage 100 (the
image is provided only in the right direction).

Therefore, in this embodiment, the direction of the additional effect and the
projection direction of the image can be changed at the same time depending on the
position of the object or person placed on the stage 100, and thus the three-dimensional
effect that the audience feels can be further improved.

Meanwhile, the present invention may configure the projection direction of the image
or the direction of the additional effect differently depending on an event that is created
by a person placed on the stage. That is, when a person placed on the stage 100 takes a
specific action, the management device 400 may change the direction of the additional
effect to a direction that corresponds to the specific action or reproduce an image in a
direction that corresponds to the specific action by recognizing the specific action of
the person.

For example, (1) when a magician on the stage 100 moves his or her hand to the left
while a magic show is in progress on the stage 100, the present invention can
reproduce a predetermined image (i.e. an image prepared by the magician) on the left
projection surface and provide directionality to the additional effect by operating the
additional effect devices installed on the left side. (2) Moreover, when a singer on the
stage 100 draws a great circle while a concert is in progress on the stage 100, the
present invention can reproduce a predetermined image (i.e. an image prepared by the
singer) on all of the projection surfaces and implement the additional effect in all di-
rections by operating all of the additional effect devices provided in the performance
venue. (3) Furthermore, when a performer on the stage 100 bows to the right while a
performance is in progress on the stage 100, the present invention can reproduce a pre-
determined image (e.g., an ending image prepared by the performer to express his or
her gratitude, an image of the audience on the right side taken by a camera during the

performance, etc.) on the right projection surface of the performance venue and
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provide directionality to the additional effect by operating the additional effect devices
installed on the right side.

In this case, the present invention can recognize a specific action that the person
takes in various manners. For example, (1) the present invention may provide an
imaging device for taking a figure of the person placed on the stage and recognize a
specific action that the person on the stage takes by analyzing the taken image. In more
detail, the performance system may further comprise an imaging device for taking a
person placed on the stage, and the operation of the imaging device or the images taken
by the imaging device may be analyzed and controlled by the management device 400.
In this case, the management device 400 may extract an image (e.g., an image of the
figure) of the person placed on the stage from the taken image and analyze the pattern
of movement of the extracted image of the person. Accordingly, the management
device 400 can recognize whether the person on the stage takes a specific action by de-
termining whether the analyzed pattern of movement matches the pattern of movement
of a predetermined specific action. (2) Moreover, the present invention may provide
action recognition sensors that three-dimensionally recognize an action that the person
on the stage 100 takes and recognize the specific action using the action recognition
sensors. In this case, the action recognition sensors may be distributed around the stage
100, and the management device 400 can recognize whether the person on the stage
takes a specific action by analyzing information transmitted from the action
recognition sensors. (3) Furthermore, the present invention can recognize a specific
action that the person on the stage 100 takes by various methods other than those
described above.

Next, the features of the present invention, which are related to the additional effect
device 500, will be described with reference to FIGS. 6 and 7.

The additional effect device 500 may configure the direction of the additional effect
differently depending on the images projected on the plurality of projection surfaces
200.

When an object in the image moves between the projection surfaces for example, the
additional effect device 500 can change the direction of the additional effect. Referring
to FIG. 6, when an object (aircraft) in the images moves from the left projection
surface (A) to the middle projection surface (B) and to the right projection surface (C),
the additional effect device 500 can change the direction of the additional effect (e.g.,
wind). Specifically, the additional effect device 500 can change the direction (indicated
by the arrows in the figure) of the additional effect (e.g., wind) depending on the
movement direction of the object as the object in the images moves between the
projection surfaces (A—B and B—C, visual handover between the projection

surfaces), and thus the reality and immersion that the audience feels can be maximized
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by the change in the direction of the additional effect (meanwhile, the change in the
direction of the additional effect may be achieved by selectively operating the plurality
of distributed additional effect devices 500 or configuring the additional effect devices
500 to be moved).

Furthermore, when a specific event in the image occurs only on a specific projection
surface among the plurality of projection surfaces 200, the additional effect device 500
may implement the additional effect only in a direction that starts from a specific
projection surface. Referring to FIG. 7, when a specific event (e.g., a fire) occurs only
in the image on the left projection surface (A), only in the image on the middle
projection surface (B), or only in the image on the right projection surface (C), the ad-
ditional effect device 500 may implement the additional effect (e.g., heat, high-
temperature air, etc.) only in the direction that starts from each projection surface.
Therefore, when a specific event occurs only on a specific projection surface, the
audience can recognize the additional effect associated with the specific event together
with the directionality and thus can feel maximized reality and immersion (meanwhile,
the change in the direction of the additional effect may be achieved by selectively
operating the plurality of distributed additional effect devices 500 or configuring the
additional effect devices 500 to be moved).

Next, the features of the present invention, which are related to the additional effect
device 500, will be described with reference to FIG. 8.

The additional effect device 500 may be configured as a visual device to extend a
visual element (e.g., color, dazzle, etc.) included in an image on a specific projection
surface to the periphery.

A specific embodiment of the additional effect device 500 will now be described
with reference to FIG. 8. The additional effect device 500 may be configured as a
light-emitting device installed around the projection surfaces. The light-emitting device
can extend a visual effect by emitting light of the same color as that of an image of a
specific projection surface (e.g., that of an object in the image, that of a background in
the image, etc.) to the periphery. Therefore, the light-emitting device can further
improve the three-dimensional effect that the audience fells by the extension of the
visual element.

Meanwhile, the light-emitting device may comprise all light-emitting elements that
emit light of red (R), green (G), and blue (B) and may selectively emit light of various
colors using these R, G, and B light-emitting elements. Here, the light-emitting
elements may be formed of various types of light-emitting elements such as heating
lamps, fluorescent lamps, metal halide lamps, xenon lamps, mercury lamps, UV lamps,
LEDs, semiconductor lasers, halogen lamps, etc.

Moreover, the light-emitting device may be controlled by the management device
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400. In this case, the management device 400 may analyze the color included in an
image of a specific projection surface (e.g., the color of an object in an image, the color
of a background, the average color of the entire image, etc.) and control the color of
light emitted by the light-emitting device.

Next, a performance system in accordance with another embodiment of the present
invention will be described.

In a performance system in accordance with another embodiment of the present
invention, the audience seats 300 may be detachably attached to a floor surface 310.
Moreover, the floor surface 310 to which the audience seat 300 is detachably mounted
may be configured to be moved.

Next, an example in which the audience seat 300 is detachably mounted will be
described with reference to FIG. 9.

Referring to FIG. 9, the audience seat 300 may be detachably attached to the floor
surface 310 of an auditorium. Specifically, the audience seat 300 may be detachably
inserted into an insertion groove 312 provided on the floor surface 310 of the au-
ditorium. Therefore, the arrangement of the audience seats 300 can be dynamically re-
configured depending on the scale of a performance, the number of audiences, etc.
through the above configuration.

Meanwhile, an insertion groove cover 314, which may be connected to the insertion
groove 312 in a stage where the audience seat 300 is detached, may be further provided
on the floor surface 310. This insertion groove cover 314 can prevent the insertion
groove 312 from being exposed to the outside in a state where the audience seat 300 is
detached. Therefore, the floor surface 310 of the auditorium may be changed to a flat
surface by the connection of the insertion groove 312 and the insertion groove cover
314, and thus the flat floor surface 310 can be used as a standing auditorium.

As aresult, the present invention can configure the audience seat 300 to be de-
tachably attached to the floor surface 310 using the insertion groove 312 and the
insertion groove cover 314 provided on the floor surface 310 of the auditorium and
thus can provide various types of auditoriums such as (1) an auditorium in which the
arrangement of the audience seats 300 can be dynamically changed, (2) a standing au-
ditorium, etc.

Next, examples in which the floor surface 310 to which the audience seat 300 is de-
tachably mounted is configured to be moved will be described with reference to FIGS.
10 to 12.

The floor surface 310 to which the audience seat 300 is detachably mounted may
perform various types of motions (e.g., a linear motion, rotational motion, height ad-
justment motion, tilting motion, etc.) depending on the progression of the performance,

thus providing the audience with a dynamic three-dimensional effect.
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Referring to FIG. 10A, the floor surface 310 may perform a linear motion.
Specifically, the floor surface 310 may move in a left and right direction or in a front
and rear direction in a stage where the audience seat 300 is connected thereto and may
move in various other directions. Therefore, the linear motion of the floor surface 310
can provide the audience with a dynamic three-dimensional effect.

Meanwhile, the linear motion of the floor surface 310 may be implemented with a
gear provided on the floor surface 310 and an actuator operating the gear or a rail and a
wheel. Moreover, the linear motion of the floor surface 310 may also be implemented
in various other ways. Furthermore, the components for the linear motion may be inte-
gratedly controlled by the management device 400.

Referring to FIG. 10B, the floor surface 310 may perform a rotational motion.
Specifically, the floor surface 310 may move in a clockwise direction or in a counter-
clockwise direction in a stage where the audience seat 300 is connected thereto.
Therefore, the rotational motion of the floor surface 310 can provide the audience with
a dynamic three-dimensional effect.

Meanwhile, the rotational motion of the floor surface 310 may be implemented with
a rotational shaft provided in the center of the floor surface 310 and an actuator for
rotating the rotational shaft and may also be implemented in various other ways.
Moreover, the components for the rotational motion may be integratedly controlled by
the management device 400.

Meanwhile, a separate vibration device (not shown) may be provided in the floor
surface 310 to provide a vibration effect.

Referring to FIG. 11, the floor surface 310 may perform a height adjustment motion
or tilting motion. Specifically, the floor surface 310 may adjust the height up and down
(A) or may tilt in various directions such as in a forward direction, in a right direction,
in a left direction, in a backward direction, etc. (B). Therefore, the height adjustment
motion or tilting motion of the floor surface 310 can provide the audience with a
dynamic three-dimensional effect.

Meanwhile, the height adjustment motion or tilting motion of the floor surface 310
may be implemented with a support shaft having a variable length and an actuator for
moving the support shaft. Specifically, after a plurality of support shafts having a
variable length are provided on the floor surface 310, (1) the height of the floor surface
310 may be adjusted by changing the length of all support shafts identically or (2) the
floor surface 310 may tilt by changing the length of the support shafts differently.

Meanwhile, the height adjustment motion or tilting motion of the floor surface 310
may also be implemented in various other ways. Moreover, the components related to
the height adjustment motion or tilting motion may be integratedly controlled by the

management device 400.
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Referring to FIG. 12, an example of the floor surface 310 in which all of the linear
motion, the rotational motion, the height adjustment motion, and the tilting motion can
be implemented is shown.

Here, the floor surface 310 may comprise a gear for linear motion, a rotational shaft
for rotational motion, and a plurality of support shafts for height adjustment motion or
tilting motion, and may also comprise an actuator for operating these components.
Moreover, a vibration device (not shown) for vibrating the floor surface 310 may be
provided in the floor surface 310. The operation of these components may be generally
controlled by the management device 400.

Meanwhile, the motions of the floor surface 310 (e.g., the linear motion, rotational
motion, height adjustment motion, tilting motion, etc.) may be performed together with
the two or more projection devices 210, the additional effect device 500, or the
position detection device 600. Specifically, the floor surface 310 may move in syn-
chronization with a change in images projected on the plurality of projection surfaces
200 or in synchronization with an additional effect created by the additional effect
device 500. Moreover, the floor surface 310 may change the type or direction of
motion depending on position information generated by the position detection device
600.

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 performance system comprising:

a stage installed for a performance; and

a plurality of projection surfaces arranged around the stage and
arranged so as not to be parallel to each other,

wherein synchronized images are projected on the plurality of
projection surfaces.

The performance system of claim 1, further comprising:

two or more projection devices for projecting images of the plurality of
projection surfaces; and

a management device for controlling the operation of the two or more
projection devices.

The performance system of claim 1, further comprising audience seats
arranged toward the stage, wherein the plurality of projection surfaces
are arranged to surround the stage and the audience seats, and syn-
chronized images are projected on the respective projection surfaces.
The performance system of claim 3, wherein the plurality of projection
surfaces comprise a screen or a wall.

The performance system of claim 4, wherein the management device
corrects the image projected each projection surface based on relative
differences in properties between the projection surfaces.

The performance system of claim 1, further comprising an additional
effect device for implementing an additional effect other than the
images projected on the plurality of projection surfaces.

The performance system of claim 6, wherein the additional effect
comprises sound, wind, smell, fog, temperature change, laser, water,
light, or bubbles.

The performance system of claim 6, further comprising a position
detection device for detecting the position of an object or person placed
on the stage, wherein the additional effect device configures the
direction of the additional effect differently depending on position in-
formation of the object or person generated by the position detection
device.

The performance system of claim 6, further comprising an imaging
device for taking an image of a person placed on the stage, wherein an
action taken by the person is recognized based on the image taken by

the imaging device and a predetermined additional effect is im-
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plemented based on the recognized action.

The performance system of claim 8, wherein a specific image is re-
produced on a projection surface arranged around the position detected
by the position detection device.

The performance system of claim 8, wherein the position detection
device detects the position of the object or person by means of a
plurality of sensors distributed around the stage.

The performance system of claim 6, wherein the additional effect
device configures the direction of the additional effect differently
depending on the images projected on the plurality of projection
surfaces.

The performance system of claim 12, wherein when an object in the
image moves between the projection surfaces, the additional effect
device changes the direction of the additional effect.

The performance system of claim 12, wherein when a specific event in
the image occurs only on a specific projection surface among the
plurality of projection surfaces, the additional effect device implements
the additional effect only in a direction that starts from the specific
projection surface.

The performance system of claim 6, wherein the additional effect
device is a light-emitting device, the light-emitting device extending a
visual effect of the image by emitting light having a color similar to
that of an image of a specific projection surface.

The performance system of claim 3, wherein the audience seat is de-
tachably attached to a floor surface.

The performance system of claim 16, wherein an insertion groove for
detachable attachment of the audience seat is provided on the floor
surface.

The performance system of claim 17, wherein an insertion groove
cover, configured to prevent the insertion groove from being exposed to
the outside when the audience seat is detached, is provided on the floor
surface, and

wherein the floor surface is changed to a standing auditorium by the
connection of the insertion groove and the insertion groove cover.

The performance system of claim 16, wherein the floor surface
performs a linear motion, rotational motion, height adjustment motion,

tilting motion, or vibration motion.
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