TITLE OF THE INVENTION

IMAGE DISPLAY SYSTEM, METHOD FOR CONTROLLING IMAGE
DISPLAY SYSTEM, IMAGE DISTRIBUTION SYSTEM AND HEAD-MOUNTED
DISPLAY

FIELD OF THE INVENTION

[0001] The present invention relates generally to an

image display system, a method for controlling the image
display system, an image distribution system and a head-

mounted display.

BACKGROUND ART
[0002] Conventionally, a head-mounted display (HMD) is

known as a device which can integrate virtual-world video
information into real-world video information in real time
(for example, see patent document 1). However, although
the head-mounted display of the patent document 1 can
display the virtual-world wvideo information, the head-
mounted display of the patent document 1 cannot change this
video information according to movement (in particular,
movement of a hand or a leg) of a wearer wearing the head-
mounted display or the 1like. Thus, it 1is difficult to
improve an immersion feeling (presence feeling) of the

wearer.

RELATED ART
PATENT DOCUMENT
[0003] Patent document 1: JP 2015-226110A

SUMMARY OF THE INVENTION

[0004] There 1is provided an image display system and a
method for controlling the image display system which can
control video information displayed on a head-mounted

display according to a position and movement of a wearer.



[0005] Aspects of the invention are defined in the
independent claims. Some optional features of the invention

are defined in the dependent claims.

[0006] In one disclosed arrangement, there is an image
display system, comprising:

a head-mounted display having a capturing part for
capturing a real world and an image display part for
displaying video information obtained by integrating real-
world video information captured by the capturing part with
virtual-world video information;

a movement information detecting part for detecting
movement of a body of a wearer wearing the head-mounted
display as movement information; and

a position information detecting part for detecting
position information of the wearer,

wherein the image display system controls the
virtual-world video information Dbased on the movement

information and the position information.

[0007] The ©position information detecting part can
obtain the position information of the wearer by performing
image recognition of a marker arranged in a space with

using the capturing part.

[0008] The position information detecting part can

obtain three-dimensional position information of the wearer.

[0009] The movement information detecting part may

have a motion sensor to be worn by the wearer.



[0010] The motion sensor may be worn on an arm of the

wearer.

[0011] The head-mounted display may have a mobile
terminal including the capturing part and the image display
part and a frame which is worn on a head of the wearer and

to which the mobile terminal may be detachably attached.

[0012] The image display system may further comprise:

a capturing device for capturing an area in which the
wearer exists, and

an 1image display device for displaying an image
obtained Dby integrating real-world video information
captured by the capturing device with video information
obtained by viewing the wvirtual-world wvideo information
displayed on the head-mounted display from a viewpoint of

the capturing device.

[0013] (8) There 1s also disclosed a method for
controlling an 1image display system, the 1image display
system containing a head-mounted display having a capturing
part for capturing a real world and an image display part
for displaying video information obtained by integrating
real-world video information captured by the capturing part
with virtual-world video information, a movement
information detecting part for detecting movement of a body
of a wearer wearing the head-mounted display as movement
information and a position information detecting part for
detecting position information of the wearer, the method
comprising:

controlling the virtual-world video information based

on the movement information and the position information.



[0014] The image display system may further have:

a capturing device for capturing an area in which the
wearer exists, and

an image display device for displaying video
information, and

wherein the image display system allows the image
display device to display an image obtained by integrating
real-world video information captured by the capturing
device with wvideo information obtained by viewing the
virtual-world video information displayed on the head-

mounted display from a viewpoint of the capturing device.

[0015] There 1is also disclosed an image distribution
system, comprising:

a head-mounted display having a capturing part for
capturing a real world and an image display part for
displaying video information obtained by integrating real-
world video information captured by the capturing part with
virtual-world video information;

a movement information detecting part for detecting
movement of a body of a wearer wearing the head-mounted
display as movement information;

a position information detecting part for detecting
position information of the wearer; and

a capturing device for capturing an area in which the
wearer exists,

wherein the image distribution system is configured
to control the virtual-world video information based on the
movement information and the position information, and

wherein the image distribution system distributes
image information obtained by integrating real-world video
information captured by the capturing device with wvideo
information obtained by viewing the wvirtual-world wvideo
information displayed on the head-mounted display from a

viewpoint of the capturing device.



[0016] There is also disclosed a head-mounted display,
comprising:

a mobile terminal including an image display part;
and

a frame for detachably supporting the mobile terminal,
wherein the frame has:

a support portion for detachably supporting the
mobile terminal at a position in front of eyes of a wearer
with a posture in which the image display part is directed
toward the side of the eyes of the wearer in a wearing-
state that the head-mounted display is worn by the wearer,
and

window portions through which the wearer can see a
real world,

wherein the window portions are respectively arranged
on at least the side of feet of the wearer in a space
positioned between the eyes of the wearer and the mobile
terminal attached to the support portion and a lateral side

of the wearer in the space in the wearing-state.

EFFECTS

[0017] Since the virtual-world video information
displayed on the head-mounted display can be controlled
according to the position and the movement of the wearer,
it may be possible to improve convenience. Further, it 1is
also possible to distribute a virtual video that the wearer
is experiencing as a video viewed from a third party and
thus the third part can also experience the virtual video
together. Furthermore, it is also possible to provide the

head-mounted display which can provide high safety.

BRIEF DESCRITION OF THE DRAWINGS

[0018] [Fig. 1] Fig. 1 1is a configuration diagram
showing a first embodiment of a game system to which an

image display system and a method for controlling the image



display system are applied.

[Fig. 2] Fig. 2 is a view showing one example of an
AR viewing field displayed on a head-mounted display.

[Fig. 3] Fig. 3 is a view showing another example of
the AR viewing field displayed on the head-mounted display.

[Fig. 4] Fig. 4 is a view showing modified examples
of an arrangement of a marker.

[Fig. 5] Fig. 5 1s a perspective view showing the
head-mounted display.

[Fig. 6] Fig. 6 1is a view showing one example of an
image displayed on a screen of a mobile terminal of the
head-mounted display.

[Fig. 7] Fig. 7 is a block diagram of the game system
shown in Fig. 1.

[Fig. 8] Fig. 8 is a configuration diagram showing a
second embodiment of the game system to which the image
display system and the method for controlling the image
display system are applied.

[Fig. 9] Fig. 9 is a block diagram of the game system

shown in Fig. 8.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0019] Hereinafter, detailed description will be given

to an image display system and a method for controlling the
image display system based on the preferred embodiments

shown in the accompanying drawings.

[0020] <First embodiment>
First, description will be given to an image display
system and a method for controlling the image display

system according to a first exemplary embodiment

[0021] <First embodiment>
Fig. 1 is a configuration diagram showing a first

embodiment of a game system to which the image display



system and the method for controlling the image display
system as disclosed herein are applied. Each of Figs. 2
and 3 is a view showing one example of an AR viewing field
displayed on a head-mounted display. Fig. 4 is a view
showing modified examples of an arrangement of a marker.
Fig. 5 1is a perspective view showing the head-mounted
display. Fig. 6 is a view showing one example of an image
displayed on a screen of a mobile terminal of the head-
mounted display. Fig. 7 1s a block diagram of the game
system shown in Fig. 1. In this regard, for the purpose of
illustration, a graphical representation for a real world

is omitted in each of Figs. 2, 3 and 6.

[0022] As shown in Fig. 1, a game system 100 to which
the image display system and the method for controlling the
image display system as disclosed herein are applied mainly
has a marker 200 arranged in a field F, a head-mounted
display 300 and a motion sensor (a movement information
detecting part) 400 which are worn by a player (a wearer) P,
a camera (a capturing device) 500 for capturing the player
P, a display (an image display device) 600 for displaying a

video captured by the camera 500 and a server 700.

[0023] In the game system 100 as described above, a
video obtained by integrating real-world video information
with wvirtual-world video information is displayed on the
head-mounted display 300 and the wvirtual-world wvideo
information is changed according to a position (position
information) and movement (movement information) of the
player P. Namely, the game system 100 is configured to
control the wvirtual-world video information Dbased on the
position and the movement of the player P. Thus, according
to the game system 100, it 1is possible to provide the
player P with a body-sensitive AR (Augmented Reality).



[0024] Next, description will be given to one example
of a game performed by using the game system 100. This
game is a battle-type game for battling with a monster M.

As shown in the AR viewing field (an image viewed by the
player P) shown in Fig. 2, the monster M (the virtual-world
video information) created from CGs (Computer Graphics)

appears in front of eyes of the player P wearing the head-
mounted display 300 (namely, the monster M appears in the
real-world vide information viewed by the player P). The
player P can move his/her own body to invoke commands

(instructions) corresponding to his/her movement. Then,

the player P can use the commands to battle with the
monster M and the player P can win the battle with the
monster M when a hit-point of the monster decreases to zero.
Further, as shown in the AR viewing field shown in Fig. 3,

attacking images of the player P and the monster M, hit-
point images of the player P and the monster M and the like
are visualized by the CGs during the battle. This makes it

possible to give presence feeling to the battle with the
monster M. In this regard, the commands are not
particularly limited. Depending on game contents, examples
of the commands include a command for attack (special skill

attack, magic attack and the 1like), a command for defense
(guard, avoidance, healing magic and the 1like) and a

command for changing a weapon.

[0025] Further, the Dbattle between the player P and
the monster M 1is visualized as a video viewed from a
viewpoint of the camera 500 by using the camera 500 and
this created video is displayed on the display 600 as shown
in Fig. 1. Thus, persons (galleries) other than the player
P can also watch the battle between the player P and the
monster M. This makes it possible to improve a sense of
togetherness between the player P and the galleries. In
this regard, the video displayed on the display 600 may be

distributed to remote locations through the internet.



[0026] Hereinafter, each component contained 1in the
game system 100 is described in sequence.

[Server]

The server 700 is a game engine for the game system
100 and has a function of performing game contents of the
game system 100. Further, the server 700 is connected to
the head-mounted display 300 and the camera 500 and thus
information can be transmitted and received among them. 1In
this regard, although a connection method to the server 700
may be a wired connection or a wireless connection, the
head-mounted display 300 and the camera 500 are connected
to the server 700 through the Wi-Fi (registered trademark)

in this embodiment.

[0027] In this regard, although the server 700 is a
so-called “physical server” located in the vicinity of the
field F in this embodiment, the server 700 may be a so-
called “wirtual server” represented by a cloud server (a

server on the web).

[0028] [Marker]

The marker 200 is positioned at the edge of the field
F as shown in Fig. 1 and arranged on one substantially-
vertical plane (for example, a wall surface of a room, a
partition arranged in a room and the 1like). This marker
200 has a predetermined pattern. By performing image
recognition of this pattern with a camera 312 provided in
the head-mounted display 300, it 1is possible to obtain
three-dimensional position information (information on a
position and a posture) of the head-mounted display 300
(the player P).

[0029] In this regard, the pattern, the arrangement
and the like of the marker 200 are not particularly limited

as long as the image recognize of the marker 200 can be



performed by using the camera 312 of the head-mounted
display 300. The pattern, the arrangement and the like of
the marker 200 can be appropriately selected depending on
the intended use. For example, as shown in Fig. 4, the
marker 200 may be arranged on a floor surface or arranged
so as to cross over two or more surfaces (a wall surface, a
floor surface and a <ceiling surface) having different
orientations. Further, the marker 200 may be a three-
dimensional marker wutilizing solid objects such as a
structure and an ornament. Furthermore, for example, in a
case of playing this game in a room, a shape itself of the
room (in particular, a distinguishable portion such as a
structure containing a pillar and a window and an interior
accessory containing a painting and an illumination to
which the image recognition can be easily performed) may be
utilized as the marker 200. In this case, the shape of the
room 1is scanned in advance and this scanned data may be
used as the marker. Thus, this case has an advantage that

it is not necessary to specially prepare the marker.

[0030] [Motion sensor]

The motion sensor 400 is configured to be worn on an
arm of the player P for detecting movement of the arm. An
acceleration sensor 410 for detecting an acceleration and
an angular velocity sensor 420 for detecting an angular
velocity are built in the motion sensor 400 as described
above. Detection signals (movement information) from the
acceleration sensor 410 and the angular velocity sensor 420
are transmitted to the head-mounted display 300. Although
a connection method between the motion sensor 400 and the
head-mounted display 300 may be a wired method or a
wireless method, the motion sensor 400 is connected to the
head-mounted display 300 through the Bluetooth (registered

trademark) in this embodiment.

[0031] In this regard, a configuration of the motion
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sensor 400 is not particularly limited as long as 1t can
detect the movement of the arm. For example, the motion
sensor 400 may further have a muscle potential sensor which
can detect a muscle potential and use this muscle potential
sensor to detect whether or not the hand of the player P is
tightly gripped or detect movement of fingers (for example,

rock, scissors and paper) and movement of a wrist (bending
and stretching of the wrist, twist of the wrist). If the
movement of the fingers can be detected as described above,

it is possible to prepare more various commands than the
above-mentioned commands and thus it is possible to perform
the battle with a more precise manner. Further, although
the motion sensor 400 is worn on the arm in this embodiment,
a wearing part for the motion sensor 400 is not limited to
the arm. For example, the wearing part may be a leg, a
body, a head and the 1like. Furthermore, for example,

motion sensors 400 may be respectively worn on both of the
arms and the legs for each detecting movement of the arms
and the legs. Further, the motion sensor 400 may not be
worn on the body of the player P. For example, the motion
sensor 400 may be built in a tool (for example, a sword-
type tool and a bow-type tool as an imitation of a weapon)

gripped by the player P, an attachment attached to the
player P or the like.

[0032] Further, although the motion sensor is used as
the movement information detecting part in this embodiment,
the movement information detecting part is not limited to
the motion sensor as long as it can detect the movement of
the player P. For example, the movement information
detecting part may take a configuration for detecting the
movement of the player P with image recognition using a
camera. Further, it may be possible to take a
configuration in which an infrared depth sensor is used as
the movement information detecting part and distance

information from this infrared depth sensor is used for
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recognizing the player P to detect the movement of the body
of the player P.

[0033] [Head-mounted display]
As shown in Fig. 5, the head-mounted display 300 has
a mobile terminal 310 and a frame 320 to which the mobile

terminal 310 can be detachably attached.

[0034] The mobile terminal 310 has a screen (an image
display part) 311 arranged on one surface (a front surface)
thereof and the camera 312 (a capturing part 312) arranged
on the other surface (a rear surface) thereof for capturing
the real world on the side opposite to the screen 311.
Although the mobile terminal 310 as described above is not
particularly limited, a smartphone, a tablet terminal and
the 1like can be used as the mobile terminal 310, for
example. Further, a smartphone or the like owned by the
player P can be used as the mobile terminal 310. Thus, it
is possible to improve convenience of the head-mounted
display 300.

[0035] On the other hand, the frame 320 has a frame
main body 330 and a band 340 for fixing the frame main body
330 on the head of the player P. Further, the frame main
body 330 has a box-like shape covering the eyes of the
player P. In a state that the head-mounted display 300 is
worn on the head, the frame main body 330 has a front
portion 331 positioned in front of the eyes of the player P,
an upper portion 332 positioned on the upper side, a lower
portion 333 positioned on the lower side (the side of feet
of the player P with respect to a space S positioned
between the mobile terminal 310 and the eyes of the player
P), lateral portions 334, 335 positioned on the lateral
sides (left and right sides of the player P with respect to
the space S) and a lens portion 336 positioned between the

eyes and the front portion 331 (in the space S). Further,
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a shock-absorbing portion 337 made of sponge or the like is
provided on a portion of the frame main body 330 contacting

with the head.

[0036] Further, a slot portion (a support portion) 350
to which the mobile terminal 310 is attached and a lock
mechanism 360 for fixing the mobile terminal 310 to the

slot portion 350 are provided on the front portion 331.

[0037] The slot portion 350 can detachably support the
mobile terminal 310. The slot portion 350 as described
above has a slot port 351 provided on the lateral side of
the front portion 331. The mobile terminal 310 can be
inserted into the slot portion 350 through this slot port
351. Further, a window portion 352 for allowing the
capturing of the camera 312 is provided in the slot portion
350. The window portion 352 of this embodiment is
constituted of an aperture. The mobile terminal 310 is
attached to the slot portion 350 as described above in a
state that the screen 311 is directed toward the side of
the eyes of the player P and the camera 312 is directed
toward the front side of the player P.

[0038] On the other hand, the lock mechanism 360 can
open and close the slot port 351 by pivotally moving a lock
plate 361. The insertion of the mobile terminal 310 into
the slot portion 350 is enabled by opening the slot port
351 and the mobile terminal 310 can be fixed to the slot
portion 350 by closing the slot port 351. Further, by
engaging a groove 36la provided in the lock plate 361 with
a screw 362 provided on the lateral portion 335 and
tightening the screw 362, it is possible to keep a state
that the slot port 351 is closed.

[0039] Further, the upper portion 332 does not

substantially transmit light and thus serves as a shade for
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blocking outside 1light (in particular, sun 1light and
ceiling illumination 1light). By providing the upper
portion 332 as described above, it becomes easier to see
the image displayed on the screen 311 of the mobile
terminal 310. On the other hand, each of the lower portion
333 and the lateral portions 334, 335 has a window portion
through which light can pass. With this configuration, the
player P can see (view) an external world (the real world)
from the lower side and the lateral sides of the frame main
body 330 through the window portions even in the wearing-
state. Thus, safety in the wearing-state is improved. In
this regard, the window portion of the lower portion 333 is
constituted of a substantially colorless and transparent
plate member 333a and the windows of the lateral portions
334, 335 are respectively constituted of apertures
(through-holes) 334a, 335a in this embodiment. However,
the configurations of the window portions are not
particularly limited. For example, all of the window
portions of the lower portion 333 and the lateral portions
334, 335 may be respectively constituted of apertures or
constituted of colorless and transparent plate members.
Further, a mirror member (a member which is considered as a
mirror from a bright side (an outside) and considered as a
transparent member through which the outside can be seen
from a dark side (the player P side)) may be used instead

of the colorless and transparent plate member.

[0040] Further, the lens portion 336 has a lens 336L
for a left eye of the player P and a lens 336R for a right
eye of the player P. With the lens portion 336 as
described above, it is possible to enlarge the screen 311
of the mobile terminal 310 and display the enlarged screen
311.

[0041] In the head-mounted display 300 as described

above, the real-world video information captured by the
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camera 312 is displayed on the screen 311 and the player P
can see the real world spreading in front of the player P
through the video displayed on the screen 311. Further,
the wvirtual-world wvideo information (the above-described
monster M and commands) is integrated with the above-
mentioned real-world video information in real time and
this integrated vide information is displayed on the screen
311. With this configuration, it is possible to realize an

AR with the head-mounted display 300.

[0042] In this embodiment, the screen 311 is divided
into an image area 311L for the left eye and an image area
311R for the right eye as shown in Fig. 6 and the same
image having no disparity is displayed on these image areas
311L, 311R to provide the player P with the video as a 2D
plane vision image. However, for example, the virtual-
world video image may Dbe provided as a 3D stereoscopic
vision image by displaying a stereo image having a
disparity on the image areas 311L, 311R. Furthermore, for
example, in a case where the mobile terminal 310 can create
a pseudo 3D stereoscopic vision image from the video
information from the camera 312 or in a case where the
camera 312 1is constituted of a stereo camera and can
provide the 3D stereoscopic vision image, the real-world
video information may be also provided as the 3D
stereoscopic vision 1image by displaying the real-world

video information as a stereo image.

[0043] Here, as shown in Fig. 7, the mobile terminal
310 has a movement determining part 313, a position
determining part (a position information detecting part)

314 and a video information creating part 315.
[0044] The movement determining part 313 receives the

detection signal (the movement information) from the motion

sensor 400 and detects the movement of the arm of the
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player P from the received detection signal. Further, the
movement determining part 313 determines whether or not the
detected movement of the arm matches preliminarily
registered movement of the arm and selects a command
(instruction) corresponding to this movement of the arm if
the movement matches the registered movement. A plurality
of commands are registered in the movement determining part
313. For example, movement that the arms are crossed in
front of the face corresponds to “defense”, movement that
the arm is quickly moved toward the front side corresponds
to “attack”, movement that the arm is quickly swung
corresponds to “switch of weapon” and the like. In a case
where the movement of the arm detected by the movement
determining part 313 matches the registered “defense”
command, the movement determining part 313 selects the

“defense”.

[0045] The ©position determining part 314 performs
image recognition of the marker 200 by using the camera 312
to obtain a positional coordinate of the camera 312 which
is based on the marker 200 as a reference. Specifically,
image data of the marker 200 is registered in the mobile
terminal 310 in advance. The position determining part 314
compares the registered image data and the image of the
marker 200 captured by the camera 312 (in a point of a size,
an orientation and the like) to calculate position
information of the player P (the camera 312) with using a
marker position as a point of origin. With this
configuration, the three-dimensional position information
of the player P can be obtained. Here, since the marker
200 registered in the mobile terminal 310 in advance is set
so as to have a size and a position which are realistic
with respect to field information (a position, a shape, a
size and the like of the field F), it 1is possible to more
accurately obtain the position information of the player P

(the camera 312). Further, the position determining part
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314 performs determination for an emission position of the
skill (the magic) and determination for collision of the
skill (determination whether or not the skill of the enemy
reaches the player P) in real time based on the position
information of the player P. Furthermore, the position
determining part 314 allows a virtual object corresponding
to the player P to follow the player P and uses this
virtual object to perform the determination for the
collision between the skill and the player P. Thus, it is
possible to perform the determination for the collision
with higher accuracy. In this regard, the virtual object
is set to be colorless and transparent and thus the player

P cannot see the virtual object on the screen 311.

[0046] In this regard, the position determining part
314 may take any configuration as long as it can obtain at
least a two-dimensional positional coordinate of the player

P.

[0047] The wvideo information creating part 315 creates
the virtual-world video information (the monster M, the
skill, the magic and the like) which should be displayed on
the screen 311 based on game information received from the
server 700, the determination result of the movement
determining part 313 and the position information obtained
by the position determining part 314 and integrates the
created video information with the real-world video
information in real time to display this integrated video

information on the screen 311.

[0048] Further, the video displayed on the screen is
stored in the mobile terminal 310 and the server 700 and
thus the player P can check the video after playing the
game. Furthermore, the video may be displayed on the
display 600 in real time or distributed to remote users

(remote mobile terminals, remote personal computers and the
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like) from the server 700 through the internet. In this
regard, it is preferable that this wvideo is appropriately
changed for the display 600 and the users. For example,
since 1t 1is not necessary to divide the wvideo for the
display 600 into two screens for displaying the wvideo on
the display 600, it is preferable that the wvideo for the
display 600 is changed into a 2D plane vision image or a 3D

stereoscopic vision image displayed on one screen.

[0049] Up to here, although the head-mounted display
300 has Dbeen described, the configuration of the head-
mounted display 300 is not particularly limited as long as
it has the above-described functions. For example,
although each of the upper portion 332, the lower portion
333 and the lateral portions 334, 335 of the frame main
body 330 has a flat plate-like shape and they are
orthogonally connected to each other, each of these
portions may be curved and connected to each other so as to
form an oval shape as a whole. Further, connecting
portions (corner portions) of the upper portion 332, the
lower portion 333 and the lateral portions 334, 335 may be
chamfered so as to have a curved shape. Furthermore, for
example, although the head-mounted display 300 takes the
configuration in which the mobile terminal 310 is utilized
in this embodiment, the head-mounted display 300 may take a
configuration in which the mobile terminal is not utilized.
Namely, an optical transmissive type or video transmissive
type head-mounted display in which the frame main body 330
has the image display function may be employed as the head-
mounted display 300.

[0050] [Camera]

The camera 500 is fixedly arranged outside the field
F so as to capture an entire area of the field F. Further,
the camera 500 creates video information viewed from a

viewpoint of the camera 500 by changing the wvirtual-world
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video information displayed on the head-mounted display 300
(that is the virtual-world information that the player P is
experiencing) based on the various information such as the
position information of the player P transmitted from the
server 700 and the kinds of the commands (attack, defense
and the like) selected by the player P. Then, the created
video information is integrated with the real-world wvideo
information being captured by the camera 500 in real time
to create a video for the galleries and this video for the

galleries is displayed on the display 600.

[0051] In this regard, the video for the galleries
created as described above is stored in the server 700 and
the player P can check the video for the galleries after
playing the game. Further, the video for the galleries can
be distributed to remote terminals (remote users) from the
server 700 through the internet. Thus, it 1is possible to
watch the play of the player P even in remote locations to

experience the game together.

[0052] The camera 500 as described above 1s not
particularly limited. For example, a mobile terminal (such
as a smartphone and a tablet terminal) having a camera
function is used as the camera 500. By using such a mobile
terminal, it is possible to create the virtual-world video
information in the mobile terminal in the same manner as
the above-described mobile terminal 310 and easily perform
communication with the server 700, thereby simplifying the
system configuration. Further, a digital still camera, a
digital video camera and the like (hereinafter, referred to
as “digital camera”) can be used as the camera 500, for
example. In this case, the digital camera is connected to
a personal computer and the creation for the virtual-world
video information and the communication with the server 700
as described above are performed by the personal computer.

By using the digital camera, 1t 1is possible to improve
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image quality since there 1is a case where the capturing
with higher resolution and the higher number of frames can

be performed compared with the mobile terminal.

[0053] In this regard, although the camera 500 1is
arranged outside the field F in this embodiment, the
arrangement of the camera 500 is not limited thereto. For
example, the camera 500 may be arranged in the field F or
the camera 500 may be arranged above the field F (an upper
space with respect to the field F) by suspending the camera
500 from a ceiling, for example. Further, although the
camera 500 is fixed in this embodiment, the camera 500 may
be arranged so that the camera 500 can be moved. By
arranging the camera 500 so that the camera 500 can be
moved, it 1is possible to capture a video following to the
movement of the player P, thereby more improving the

presence feeling of the video displayed on the display 600.

[0054] [Display]

The display 600 1is a display for the galleries
(persons other than the player P) and arranged in the
vicinity of the field F, for example. As described above,
the wvideo for the galleries (the wvideo obtained by
integrating the real-world video information captured by
the camera 500 with the wvideo information from the
viewpoint of the camera 500 created by changing the
virtual-world wvideo information displayed on the head-
mounted display 300) is displayed on this display 600. By
arranging the display 600 as described above, the galleries
can also experience the AR that the player P 1is
experiencing, thereby improving the presence feeling of the

game.
[0055] In this regard, although the image displayed on

the display 600 may be a 2D plane vision image or a 3D

stereoscopic vision image, the 2D plane vision 1image 1is
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displayed on the display 600 in this embodiment.

[0056] Further, the display 600 is not particularly
limited as long as it can display an image. For example,
the display 600 may take a configuration in which an image
is projected on a screen or a wall surface by a projector.
Further, a mobile terminal (a smartphone, a tablet terminal
and the 1like) of each gallery may be used as the display
600. In this case, the video is distributed to the mobile

terminal of each gallery from the server 700.

[0057] Up to here, the game system 100 has been
described. In this regard, although the case where one
player P plays the game has Dbeen described in this
embodiment, the number of players P is not particularly
limited to one. The number of the players P may be two or
more and the two or more players P may battle with the
monster M in cooperation with each other. In this case,
the head-mounted display 300 (the mobile terminal 310) worn
by each player P is configured to receive various
information (the position information, the movement
information and the like) of other players P. In addition
to the monster M and the commands self-selected by each
player P, the commands selected by the other players P are
also displayed on the head-mounted display 300 worn by each
player P as the video.

[0058] <Second embodiment>
Next, description will be given to an image display
system and a method for controlling the image display

system according to a second exemplary embodiment.
[0059] <Second embodiment>

Fig. 8 is a configuration diagram showing the second

embodiment of the game system to which the image display
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system and the method for controlling the image display are
applied. Fig. 9 1is a block diagram of the game system

shown in Fig. 8.

[0060] <Second embodiment>

Hereinafter, the image display system and the method
for controlling the image display system according to the
second embodiment will be described by placing emphasis on
the points differing from the above-described embodiment,

with the same matters being omitted from the description.

[0061] The 1image display system and the method for
controlling the image display system according to the
second embodiment have the same configurations as those of
the above-described first embodiment except that the game
contents are modified. In this regard, the same reference
numbers are added to the same components as those of the

above—-described embodiment.

[0062] As shown in Figs. 8 and 9, the game system 100
of this embodiment mainly has a pair of markers 200A, 200B
arranged in the field F, a head-mounted display 300A and a
motion sensor 400A worn by a first player Pl, a head-
mounted display 300B and a motion sensor 400B worn by a
second player P2, the camera 500 for capturing the first
player Pl and the second player P2, the display 600 for
displaying the wvideo captured by the camera 500 and the

server 700.

[0063] A game performed by using the game system 100
of this embodiment is a battle-type game in which the first
player Pl and the second player P2 battle with each other.
The first player Pl and the second player P2 are positioned
so as to face each other and each player Pl, P2 moves

his/her body to attack the opponent player or defend
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against attack from the opponent player for the battle.
The commands invoked by each player P1l, P2 are visualized
by CGs and displayed on the head-mounted displays 3004,
300B respectively worn by the players P1l, P2. Further, the
battle between the first player Pl and the second player P2
is visualized by the camera 500 and this video is displayed

on the display 600.

[0064] [Markers]

The markers 200A, 200B are respectively arranged at
both ends of the field F so as to face each other. Further,
the marker 200A is arranged on the front side of the first
player Pl (the rear side of the second player P2) and used
as a marker for obtaining the position information of the
first player Pl. On the other hand, the marker 200B is
arranged on the front side of the second player P2 (the
rear side of the first player P1l) and used as a marker for
obtaining the position information of the second player P2.
In this regard, each of the markers 200A, 200B has the same
configuration as the marker 200 explained in the above-
described first embodiment. Further, the arrangements of
the markers 200A, 200B are not 1limited to the above-
described arrangements as long as they can respectively
obtain the position information of the first player Pl and

the second player P2 (for example, see Fig. 4).

[0065] [Motion sensors]

The motion sensor 400A is worn on an arm of the first
player Pl and a detection signal of the motion sensor 400A
is transmitted to the head-mounted display 300A worn by the
first player P1. Further, the motion sensor 400B is worn
on an arm of the second player P2 and a detection signal of
the motion sensor 400B is transmitted to the head-mounted
display 300B worn by the second player P2. 1In this regard,
each of the motion sensors 4004, 400B has the same

configuration as the motion sensor 400 explained in the
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above—-described first embodiment.

[0066] [Head-mounted displays]

The head-mounted display 300A performs image
recognition of the marker 200A to obtain the position
information of the first player P1. Further, the head-
mounted display 300A detects movement of the arm of the
first player Pl based on the detection signal from the
motion sensor 400A and selects the commands corresponding
to the detected movement of the arm. Then, the head-
mounted display 300A creates virtual-world video
information based on the position information of the first
player P1l, the commands selected by the first player Pl and
various information (the game information, the position
information of the second player P2, the commands selected
by the second player P2 and the 1like) received from the
server 700 and integrates the created video information
with the real-world wvideo information in real time to

display this integrated vide information.

[0067] On the other hand, the head-mounted display
300B performs image recognition of the marker 200B to
obtain the position information of the second player P2.
Further, the head-mounted display 300B detects movement of
the arm of the player P2 based on the detection signal from
the motion sensor 400B and selects the commands
corresponding to the detected movement of the arm. Then,
the head-mounted display 300B creates virtual-world video
information based on the position information of the first
player P2, the commands selected by the first player P2 and
various information (the game information, the position
information of the first player P1l, the commands selected
by the first player Pl and the 1like) received from the
server 700 and integrates the created video information
with the real-world wvideo information in real time to

display this integrated vide information.
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[0068] Each of the head-mounted displays 300A, 300B as
described above has the same configuration as the head-
mounted display explained in the above-described first

embodiment.

[0069] Up to here, the second embodiment has Dbeen
described. Although the one-to-one battle-type game system
100 has been described in this embodiment, the number of
the players is not particularly limited. The battle style
of the game system 100 may be a many-to-many style such as

a two-to-two style, a three-to-three style.

[0070] Up to here, although the image display system,
the method for controlling the image display system, the
image distribution system and the head-mounted display of
have been described based on the embodiments illustrated in
the drawings, the present invention is not limited thereto.
The configuration of each component can be replaced with an
arbitrary configuration having the same function. Further,
other arbitrary components may be added to the present
invention. Further, the embodiments may be appropriately

combined with each other.

[0071] Further, although the configuration in which
the image display system, the method for controlling the
image display system, the image distribution system and the
head-mounted display are applied to the game system has
been described in the above-described embodiments, the
field to which the image display system and the method for
controlling the image display system are applied is not
limited to the game field. For example, the image display
system and the method for controlling the image display
system may be applied to a design simulation for home

electronics, a car, an airplane and the like.
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INDUSTRIAL APPLICABILITY
[0072] The game system 100 to which the image display

system 1is applied contains the head-mounted display 300
having the camera for capturing the real-world and the
display for displaying the wvideo information obtained by
integrating the real-world video information captured by
this camera with the virtual-world video information, the
motion sensor 400 for detecting the movement of the body of
the wearer wearing the head-mounted display 300 as the
movement information and the marker 200 used for detecting
the position information of the wearer. The game system
100 controls the virtual-world video information based on
the movement information and the position information.
According to this configuration, it is possible to control
the video information displayed on the head-mounted display
according to the position and the movement of the wearer.
For the reason stated above, the present invention has

industrial applicability.

DESCRIPTION OF REFERENCE SIGNS

[0073] 100--- Game system; 200, 200A, 200B--- Marker;
300, 300A, 300B--- Head-mounted display; 310--- Mobile
terminal; 311--- Screen; 311L, 311R--- Image area; 312---
Camera; 313--- Movement determining part; 314--- Position
determining part; 315--- Video information creating part;
320--+ Frame; 330--- Frame main body; 331--- Front portion;
332--- Upper portion; 333--- Lower portion; 333a--- Plate
member; 334, 335--- Lateral portion; 334a, 335a---
Aperture; 336--- Lens portion; 336L, 336R--- Lens; 337---
Shock-absorbing portion; 340--- Band; 350--- Slot portion;
351--- Slot port; 352--- Window portion; 360--- Lock
mechanism; 361--- Lock plate; 36la--- Groove; 362--- Screw;
400, 4004, 400B--- Motion sensor; 410--- Acceleration
sensor; 420--- Angular velocity sensor; 500--- Camera;
600--- Display; 700--- Server; F--- Field; M--- Monster;
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What is claimed is:

1. An image display system, comprising:

a head-mounted display having a capturing part
for capturing a real world and an image display part for
displaying video information obtained by integrating real-
world video information captured by the capturing part with
virtual-world video information;

a movement information detecting part for
detecting movement of a body of a wearer wearing the head-
mounted display as movement information; and

a position information detecting part for
detecting position information of the wearer,

wherein the image display system is configured
to control the virtual-world video information based on the
movement information and the position information, and

wherein the position information detecting part
is configured to obtain the position information of the
wearer by performing image recognition of a marker arranged
in a space with using the capturing part, to allow a virtual
object corresponding to the wearer to follow the wearer
based on the obtained position information and to use the
virtual object to perform determination for collision with

the wearer.

2. The image display system as claimed in claim 1, wherein
the position information detecting part can obtain three-

dimensional position information of the wearer.

3. The image display system as claimed in claim 1 or 2,
wherein the movement information detecting part has a

motion sensor to be worn by the wearer.
4. The image display system as claimed in claim 3, wherein
the motion sensor is configured to be worn on an arm of the

wearer.

5. The image display system as claimed in any one of claims

1 to 4, wherein the head-mounted display has a mobile



terminal including the capturing part and the image display
part and a frame for wearing on a head of the wearer and
wherein the frame is configured to be detachably attached

to the mobile terminal.

6. The image display system as claimed in any one of claims
1 to 5, further comprising:

a capturing device for capturing an area in which
the wearer exists, and

an image display device for displaying an image
obtained Dby integrating real-world video information
captured by the capturing device with video information
obtained by viewing the virtual-world video information
displayed on the head-mounted display from a viewpoint of

the capturing device.

7. A method for controlling an image display system, the
image display system containing a head-mounted display
having a capturing part for capturing a real world and an
image display part for displaying wvideo information
obtained Dby integrating real-world video information
captured by the capturing part with wvirtual-world wvideo
information, a movement information detecting part for
detecting movement of a body of a wearer wearing the head-
mounted display as movement information and a position
information detecting part for detecting position
information of the wearer, and the image display system
configured to control the virtual-world video information
based on the movement information and the position
information, the method characterized in that:

the position information detecting part obtains
the position information of the wearer by performing image
recognition of a marker arranged in a space with using the
capturing part, allows a virtual object corresponding to
the wearer to follow the wearer Dbased on the obtained
position information and uses the virtual object to perform

determination for collision with the wearer.



8. The method for controlling the image display system as
claimed in claim 7, wherein the image display system further
has:

a capturing device for capturing an area in which
the wearer exists, and

an image display device for displaying video
information, and

wherein the 1image display system allows the
image display device to display an 1image obtained by
integrating real-world wvideo information captured by the
capturing device with video information obtained by viewing
the virtual-world video information displayed on the head-

mounted display from a viewpoint of the capturing device.

9. An 1image distribution system using an 1image display
system, the image display system containing:

a head-mounted display having a capturing part
for capturing a real world and an image display part for
displaying video information obtained by integrating real-
world video information captured by the capturing part with
virtual-world video information;

a movement information detecting part for
detecting movement of a body of a wearer wearing the head-
mounted display as movement information;

a position information detecting part for
detecting position information of the wearer; and

a capturing device for capturing an area in which
the wearer exists, and

the image display system is configured to
control the virtual-world wvideo information based on the
movement information and the position information, the
image distribution system characterized in that:

the position information detecting part 1is
configured to obtain the position information of the wearer
by performing image recognition of a marker arranged in a
space with using the capturing part, to allow a virtual
object corresponding to the wearer to follow the wearer

based on the obtained position information and to use the



virtual object to perform determination for collision with
the wearer, and

the image distribution system is configured to
distribute image information obtained by integrating real-
world video information captured by the capturing device
with video information obtained by viewing the virtual-
world video information displayed on the head-mounted

display from a viewpoint of the capturing device.
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