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(57) ABSTRACT

To provide an information output system and an information
output method capable of providing appropriate information
for the user’s current situation. The operation device com-
prises a state detection section for detecting a posture of the
operation device, and a state information transmission sec-
tion for transmitting state information to a home-use com-
puter based on the state detected by the state detection
section. The home-use computer outputs information
depending on the state information transmitted by the state
information transmission section.
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FIG.5
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INFORMATION OUTPUT SYSTEM AND
METHOD

BACKGROUND OF THE INVENTION

[0001] The present invention relates to an information
output system and an information output method.

[0002] In recent years, a communication environment in
which people can access the Internet at any time from
anywhere via a wireless LAN and/or a portable telephone
network has become popular. Consequently, people can
access the data obtained in advance in their houses or
workplaces, even outside these places.

[0003] However, according to a conventional technique,
information obtainable for the user through communication
remains unchanged regardless of the situation in which the
user stays. This leads to a problem that information appro-
priate for the user’s current situation is not readily provided
to the user.

SUMMARY OF THE INVENTION

[0004] The present invention has been conceived in view
of'the above, and an object thereof is to provide information
output system and method capable of providing appropriate
information depending on the user’s current situation.
[0005] In order to solve the above described problems,
according to one aspect of the present invention, there is
provided an information output system comprising a por-
table operation device and one or more information output
devices connected to the operation device for communica-
tion. The operation device includes state detection means for
detecting a state of the operation device or a user of the
operation device, including at least a posture of the operation
device, and state information transmission means for trans-
mitting state information to any of the information output
devices based on the state detected by the state detection
means. Each of the information output devices includes
information output means for outputting information
depending on the state information transmitted by the state
information transmission means.

[0006] In the above, the state detection means may
sequentially detect the state of the operation device or the
user of the operation device. The operation device may
further comprise state storage means for storing the states
sequentially detected by the state detection means. The state
information transmission means may transmit the state
information based on the states stored in the state storage
means, when beginning a communication with any of the
information output devices.

[0007] In the above, the state detection means may detect
the state of the operation device or the user of the operation
device, further including a position of the operation device.
[0008] In the above, the state detection means may detect
the state of the operation device or the user of the operation
device, further including at least one of the user’s fingerprint
and heart rate (number of heart beat). In the above, the
information output means may output information further
depending on a communication path between the operation
device and the information output device.

[0009] According to another aspect of the present inven-
tion, there is provided an information output method, com-
prising a state detection step, carried out by a portable
operation device, of detecting a state of the operation device
or a user of the operation device, including at least a posture
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of the operation device; a state information transmission
step, carried out by the operation device, of transmitting
state information to an information output device connected
for communication to the operation device, based on the
state detected at the state detection step; and an information
output step, carried out by the information output device, of
outputting information depending on the state information
transmitted at the state information transmission step.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIG. 1is a diagram showing an overall structure of
an information processing system according to an embodi-
ment of the present invention;

[0011] FIG. 2 is a perspective view showing an external
appearance of an operation device;

[0012] FIG. 3 is a diagram explaining data detected by the
operation device;

[0013] FIG. 4 is a diagram showing the image of a service
menu screen which a home-use computer in the user’s home
provides to the operation device carried by the user when the
user is in their home;

[0014] FIG. 5 is a diagram showing the image of a service
menu screen which the home-use computer in the friend’s
home provides to the operation device carried by the user
when the user is in their friend’s home;

[0015] FIG. 6 is a diagram showing the image of a service
menu screen which the home-use computer in the user’ s
home provides via a communication network to the opera-
tion device carried by the user when the user is walking
outside their home;

[0016] FIG. 7 is a diagram showing the image of a service
menu screen which the home-use computer in the user’ s
home provides via a communication network to the opera-
tion device carried by the user when the user is not walking
outside their home;

[0017] FIG. 8 is a diagram showing the image of a service
menu screen provided by the operation device itself without
communication with the home-use computer in the user’s
home, when the user is walking outside their home;
[0018] FIG. 9 is a diagram showing the image of a service
menu screen provided by the operation device itself without
communication with the home-use computer in the user’s
home, when the user is not walking outside their home;
[0019] FIG. 10 is a diagram explaining a method for
producing the image of a screen to be shown on a monitor
such as a TV receiver or the like during execution of an
image viewing program;

[0020] FIGS. 11A & B are diagrams showing examples of
space images shown on a monitor such as a TV receiver or
the like during execution of an image viewing program;
[0021] FIG. 12 is a diagram showing an example of an
image collective display screen shown on a monitor such as
a TV receiver or the like during execution of an image
viewing program;

[0022] FIG. 13 is a functional block diagram for the
operation device;

[0023] FIG. 14 is a diagram showing a structure of a
home-use computer;

[0024] FIG. 15 is a flowchart of a process carried out by
the operation device when beginning a normal operation;
and

[0025] FIG. 16 is a functional block diagram for the
home-use computer during execution of an image viewing
program.



US 2019/0361540 Al

DESCRIPTION OF THE EMBODIMENTS

[0026] In the following, one embodiment of the present
invention will be described in detail with reference to the
accompanying drawings.

[0027] FIG. 11is a diagram showing an overall structure of
an information processing system according to one embodi-
ment of the present invention. As shown in FIG. 1, the
information processing system 10 is constructed comprising
a plurality of home-use computers 18a through 18x, a
plurality of wireless communication base stations 20-1
through 20-n, and a server computer 14, all connected to a
communication network 12 such as the Internet, or the like.
[0028] Each of the home-use computers 184 through 18x
is a computer installed in a user’s home, and connected to
home electrical appliances such as a home-use television set
receiver, and so forth, functioning as a home server. Each of
the home-use computers 18a through 18x obtains a game
program by reading from a computer readable information
storage medium, such as a CD-ROM, a DVD-ROM, and so
forth, or downloading from the server computer 14, and
executes the obtained program to provide the user with a
game. It should be noted that in the following description,
matters common to all home-use computers 18a through 18x
are described while simply referring to a home-use computer
18.

[0029] The home-use computer 18 utilizes an operation
device 22 as an operation input means. The operation device
22 is a portable computer having a rectangular thin-box
shape with an external appearance such as is shown in FIG.
2 and a liquid crystal display panel 40 mounted in the middle
of the front surface thereof. A direction key 30 is provided
on the left side of the display panel 40, and a button group
32 including buttons 32A through 32D is provided on the
right side thereof. Auxiliary buttons 34L., 34R are provided
on one lateral side of the operation device 22, with a power
button 42 for switching the operation modes of the operation
device 22 between a standby mode (a power saving opera-
tion mode) and a normal operation mode being provided on
the other lateral side thereof.

[0030] The operation device 22 has a gyroscope 38 built-
in the middle portion thereof in the longitudinal direction
and an acceleration sensor 36 built-in on the side of the
gyroscope 38. The acceleration sensor 36 is a triaxial
acceleration sensor for detecting accelerations in three mutu-
ally orthogonal directions. Specifically, as shown in FIG. 3,
the acceleration sensor 36 detects acceleration in the X-di-
rection, or the right-left direction (a longitudinal direction)
of the operation device 22, caused by gravity and movement
of'the operation device 22, acceleration in the Y-direction, or
the depth direction (a shorter-side direction) of the operation
device 22, caused by gravity and movement of the operation
device 22, and acceleration in the Z-direction, or the width
direction of the operation device 22, caused by gravity and
movement of the operation device 22.

[0031] Based on the accelerations in the three directions,
the operation device 22 and the home-use computer 18 can
determine the posture of the operation device 22. Specifi-
cally, the amounts of rotations of the operation device 22
relative to the Y-axis (codes XU and XD) and the X-axis
(codes YU and YD), respectively, can be determined. Also,
acceleration caused by the operation device 22 moving
vertically can be determined (codes ZU and ZD). With this
arrangement, the operation device 22 and the home-use
computer 18 can know that the operation device 22 is lifted,
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or placed, in the vertical direction. Further, an angular
velocity o of the rotation around the Z-direction, or the
width direction of the operation device 22, can be also
determined using the gyroscope 38, which is built-in in the
operation device 22, as described above.

[0032] The home-use computer 18 and the operation
device 22 each have a wireless communication means, such
as Bluetooth (trademark), a wireless LAN, and so forth. This
allows the operation device 22 to transmit by air the data
obtained by the acceleration sensor 36 and/or the gyroscope
38 and the states of input of, and the results of processing by,
the button group 32, the auxiliary button 34, and the direc-
tion key 30, to the home-use computer 18. Having received
the data from the operation device 22, the home-use com-
puter 18 carries out various information processes according
to the data.

[0033] The result of information processing is displayed
by a TV receiver, or output as sound via the built-in speaker
thereof. The result may be additionally sent to the operation
device 22, as necessary, to be displayed on the display panel
40, or output as sound via the built-in speaker thereof.
[0034] Here, the operation device 22 is capable of wireless
communication with any home-use computer 18. Therefore,
the user having brought their operation device 22 with them
to another user’ s home can establish communication
between their operation device 22 and the home-use com-
puter 18 in that place. Also, the user can establish commu-
nication between their operation device 22 and the home-use
computer 18 in their home via the home-use computer 18 in
the other user’s home and the communication network 12.
[0035] Each of the wireless communication base stations
20-1 through 20-n has a wireless communication means
such as Bluetooth (trademark), a wireless LAN, and so forth.
Each of the wireless communication base stations 20-1
through 20-n carries out data communication by air with an
operation device 22 to relay communication by the operation
device 22 with the server computer 14 and/or the home-use
computer 18 in the user’s home via the communication
network 12.

[0036] As the wireless communication base stations 20-1
through 20-n are installed in public facilities such as a
station, or the like, the user having brought their operation
device 22 with them to outside their home can access the
home-use computer 18 in their home and the server com-
puter 14 via any of these wireless communication base
stations 20-1 through 20-n and the communication network
12.

[0037] The server computer 14 is a known computer to
which a database 16 is connected. The database 16 stores
e-mails addressing the user and games and other data to be
distributed to the user in the manner of being associated with
the identification information of the user of each home-use
computer 18. The server computer 14, in response to the
identification information sent from the user of each home-
use computer 18 using their operating device 22, returns the
e-mails and other data stored in the database 16 associated
with the identification information. It should be noted that
the server computer 14 may distribute various other data to
the home-use computer 18 and the operation device 22.
[0038] The above-described structure allows the user to
send operational signals to the home-use computer 18 in
their home, using their operation device 22, to thereby
control the operation thereof. In addition, operating the
operation device 22, the user can control the home electrical
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appliance, such as a TV receiver, and so forth, which is
connected to the home-use computer 18, so as to operate as
desired. For example, using the operation device 22, the user
can control the home-use computer 18 so as to execute a
game program, and to display the content of the execution
in the TV receiver. Also, the user using the operation device
22 can operate the game.

[0039] Further, the user using the operation device 22 can
arrange to display images, including ones captured using a
digital still camera and/or another stored in the home-use
computer 18 or any memory device (not shown) connected
thereto, in a TV receiver, and select some of the displayed
images to be processed as predetermined, such as printing,
and so forth, for example. Still further, as the home-use
computer 18 is connected to the communication network 12,
the user using the operation device 22 can receive e-mails or
other data from the server computer 14, and display in the
TV receiver or on the display panel 40.

[0040] When the user is outside their home carrying their
operation device 22 with them, the user can connect the
operation device 22 to the home-use computer 18 in their
friend’s home for communication. In this case, two opera-
tion devices 22, that is, the user’s and the user’s friend’s, are
connected to the home-use computer 18 in the friend’s
home. This allows the user and the friend to operate an
application program usable by two or more people, such as
a match game or the like, using their operation devices 22.
In addition, the user can establish data communication via
the communication network 12 between their operation
device 22 and the home-use computer 18 in their home
and/or the server computer 14, using the home-use computer
18 in the friend’s home as a relay device.

[0041] Likewise, when the user is outside their home
carrying their operation device 22 with them, the user can
connect the operation device 22 to any of the wireless
communication base stations 20-1 through 20-n in public
facilities, such as a station or the like. Also in this case, it is
possible to establish data communication between the user’s
operation device 22 and the home-use computer 18 in the
user’s home and/or the server computer 14 via the commu-
nication network 12.

[0042] Inthis embodiment, the operation device 22 has the
acceleration sensor 36 and the gyroscope 38, and movement
or change in posture of the operation device 22 affects
outputs of the acceleration sensor 36 and the gyroscope 38.
Outputs of the acceleration sensor 36 and the gyroscope 38
can be wirelessly transmitted as operational signals to the
home-use computer 18 and the server computer 14. That is,
the user can instruct the home-use computer 18 and the
server computer 14 to operate as desired, by moving or
changing the posture of the operation device 22.

[0043] In this embodiment, the outputs of the acceleration
sensor 36 and the gyroscope 38 are referred to in determi-
nation of the states of the operation device 22 and the user
thereof. Specifically, outputs of the acceleration sensor 36
and the gyroscope 38 are stored in the operation device 22
every predetermined period of time, so that the states of the
operation device 22 and the user thereof are determined
based on the content stored in the operation device 22 and
output pattern information prepared in advance concerning
the outputs of the acceleration sensor 36 and the gyroscope
38. For example, suppose that a pattern is found, in which
outputs of the acceleration sensor 36 and the gyroscope 38
remain unchanged for a predetermined period of time,
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followed by detection of acceleration in the Z-direction by
the acceleration sensor 36. In this case, it is determined that
the user takes up (picks up) the operation device 22.

[0044] It should be noted that, when outputs of the accel-
eration sensor 36 and the gyroscope 38 remain unchanged
for a predetermined period of time, the operation device 22
switches the operation mode thereof to a standby mode (a
power saving operation mode) with smaller power consump-
tion, while continuing determination of the states of the
operation device 22 and the user thereof based on the outputs
of the acceleration sensor 36 and the gyroscope 38. When it
is determined that the user picks up the operation device 22,
as described above, the operation device 22 then operating
in the standby mode shifts the current operation mode to the
normal operation mode. Further, the operation device 22
sends an operation instruction to the home-use computer 18
in the user’s home, instructing to stop operating in the
standby mode (the power saving operation mode) and to
begin operating in the normal operation mode. This arrange-
ment allows the user to control the home-use computer 18 so
as to begin operating in the normal operation mode, without
applying a specific operation such as pressing the power
button of the operation device 22, or the like.

[0045] When the acceleration sensor 36 detects negative
acceleration in the Z-direction, followed by outputs of the
acceleration sensor 36 and the gyroscope 38 remaining
unchanged for a predetermined period of time, the operation
device 22 determines that the user places the operation
device 22 on a table. In this case, the operation device 22
sends an operation instruction to the home-use computer 18
in the user’s home, instructing to stop operating in the
normal operation mode and to begin operating in the standby
mode.

[0046] When it is determined, based on an output from the
acceleration sensor 36, that the operation device 22 moves
up and down in a constant direction, it is determined that the
user is walking or running while carrying the operation
device 22 with them. Suppose that it is determined that the
user is outside their home, that is, the home-use computer 18
is out of the communicable area with the home-use com-
puter 18, and that the user is walking or running while
carrying the operation device 22 with them, as described
above. In this case, the operation device 22 sends a message
telling that the user is walking or running to the home-use
computer 18 in the user’s home. Thereupon, the home-use
computer 18 in the user’s home returns data for showing a
service menu screen appropriate for the user’s current situ-
ation on the display panel 40.

[0047] When acceleration in a constant direction contin-
ues over a predetermined period of time, it is determined that
the user is utilizing a movement means such as a vehicle, a
train, and so forth. Suppose that it is determined that the user
is outside their home, that is, the home-use computer 18 is
out of the communicable area with the home-use computer
18, and that the user is utilizing a movement means such as
a vehicle, a train, or the like, while carrying their operation
device 22, as described above. In this case, the operation
device 22 sends a message telling that the user is utilizing a
movement means to the home-use computer 18 in the user’s
home. Thereupon, the home-use computer 18 in the user’s
home returns data for showing a service menu screen
appropriate for the user’s current situation on the display
panel 40.
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[0048] In this embodiment, when direct wireless commu-
nication can be established between the operation device 22
and the home-use computer 18 in the user’s home via no
intervening communication network 12, the home-use com-
puter 18 produces the data of a service menu screen, as
shown in FIG. 4, which contains four menus items, namely,
“watch TV” for displaying content of TV broadcasting in a
TV receiver connected to the home-use computer 18; “play
game” for causing the home-use computer 18 to execute a
game program; “check e-mail” for accessing the server
computer 14 from the home-use computer 18 to receive
e-mails addressing the user and to display in the TV receiver
or the display panel 40; and “view images” for displaying
images stored in the home-use computer 18 or the memory
device (not shown) connected thereto in the TV receiver.
Then, the produced data is sent to the operation device 22,
and the screen image is displayed on the display panel 40
thereof.

[0049] When direct wireless communication can be estab-
lished between the operation device 22 and the home-use
computer 18 in the user’s friend’s home via no intervening
communication network 12, the home-use computer 18 in
the user’s home produces the data of a service menu screen,
as shown in FIG. 5, which contains two menu items, namely
“play game with friend” for causing the home-use computer
18 in the friend’s home to execute a game program and to
playa game with a friend, and “check e-mail” for receiving
e-mails addressing the user from the server computer 14 via
the home-use computer 18 in the friend’s home serving as a
relay device and to display on the display panel 40. Then, the
produced data is sent to the operation device 22, and the
screen image is displayed on the display panel 40 thereof.

[0050] When direct wireless communication cannot be
established between the operation device 22 and any home-
use computer 18, but can be established between the opera-
tion device 22 and any of the wireless communication base
stations 20-1 through 20-n, and further when it is determined
that the user is walking or running while carrying the
operation device 22 with them, as described above, the
home-use computer 18 in the user’s home produces the data
of a service menu screen, as shown in FIG. 6, which contains
two items, namely “listen to music” for downloading music
data from the home-use computer 184 in the user’s home to
reproduce and output, and “look at map” for downloading
map data from the home-use computer 18a in the user’s
home to display on the display panel 40. Then, the produced
data is sent to the operation device 22, and the screen image
is displayed on the display panel 40 thereof.

[0051] In cases similar to the above, that is, when direct
wireless communication cannot be established between the
operation device 22 and any home-use computer 18, but can
be established between the operation device and any of the
wireless communication base stations 20-1 through 20-n,
and further when it is determined that the user is utilizing a
movement means, the home-use computer 18 in the user’s
home produces the data of a service menu screen, as shown
in FIG. 7, which contains three items, namely “listen to
music” for downloading music data from the home-use
computer 18a in the user’s home to reproduce and output;
“play downloadable mini-game” for downloading a com-
munication game program from the home-use computer 18a
in the user’s home to be executed by the operation device 22;
and “check e-mail” for receiving e-mails addressing the user
from the server computer 14 to display on the display panel
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40. Then, the produced data is sent to the operation device
22, and the screen image is displayed on the display panel
40 thereof.

[0052] When communication cannot be established with
either any home-use computer 18a through 18x or any
wireless communication base station 20-1 through 20-n, a
service menu screen such as is shown in FIG. 8 or 9 is shown
depending on the state of the operation device 22. That is,
when it is determined that the user is walking or running
while carrying the operation device 22, as described above,
the operation device 22 produces the data of a service menu
screen, as shown in FIG. 8, which contains one menu item,
namely, “listen to music” for reproducing music data stored
in the operation device 22 itself. Then, the produced screen
image is displayed on the display panel 40.

[0053] Alternatively, when it is determined that the user is
utilizing a movement means, the operation device 22 pro-
duces the image of a menu screen, as shown in FIG. 9, which
contains two menu items, namely, “listen to music” for
reproducing music data stored in the operation device 22
itself, and “play mini-game” for executing a game program
stored in the operation device 22 itself.

[0054] In this embodiment, it is possible to design the
operation device 22 having the acceleration sensor 36 and
the gyroscope 38, and to control the home-use computer 18
based on the movement and posture of the operation device
22. In addition, as the states of the operation device 22 and
the user thereof can be determined based on the outputs of
the acceleration sensor 36 and the gyroscope 38, an appro-
priate service menu screen can be displayed according to the
result of determination. This arrangement can improve user
convenience.

[0055] In the following, a process to display an image
stored in the home-use computer 18 or the memory device
connected thereto in a TV receiver will be described as an
exemplary operation of the home-use computer 18. The
following process is realized by the home-use computer 18
by executing an image viewer program. Specifically, the
process is executed by the home-user computer 18 in the
user’s home when the user selects “look at image” in the
service menu shown in FIG. 4, using the operation device
22.

[0056] The program may be stored in a computer readable
information storage medium such as a CD-ROM, a DVD-
ROM, and so forth, for example, and installed therefrom into
the home-use computer 18. Alternatively, the program may
be downloaded to the home-use computer 18 from other
computers via the communication network 12.

[0057] In order to use the home-use computer 18 as an
image viewer, for example, a lot of image data is stored in
advance in a built-in or external hard disk. The image data
may be read from various storage media or downloaded
from other devices in the communication network 12. The
image data may have various contents, including an image
captured by the user or other people or created using paint
software.

[0058] In this embodiment, data on thumbnail images
having smaller data sizes is produced in advance with
respect to the lot of image data. In addition, a virtual
three-dimensional space is constructed in the memory of the
home-use computer 18, in which many image objects having
the thumbnail image data mapped thereon as a texture are
placed. FIG. 10 shows one example of the virtual space. As
shown in FIG. 10, many image objects 52 are placed in the
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virtual three-dimensional space 50. Each of the image
objects 52 is a rectangular object onto which a thumbnail
image is mapped as a texture.

[0059] The position coordinates of each image object 52 in
the virtual three-dimensional space 50 are determined based
on the attribute of each image data item. That is, a charac-
teristic vector indicative of the characteristic feature of each
image data item is obtained based on the content of the
image data (information on a color used or space frequency,
result of recognition such as face recognition, and so forth)
and auxiliary information of the image data (a time stamp,
a file name, content of other document data relevant to the
image data), and the position coordinates of the image object
52 relevant to the image data is determined based on the
characteristic vector.

[0060] With this arrangement, image objects 52 placed
closer in the virtual space 50 are given images to be mapped
thereon, which have content similar to each other. This
arrangement allows the user to find an image object 52
relevant to their desired image, while relying on the posi-
tional relationship among the respective image objects 52 in
the virtual space 50.

[0061] A viewpoint 56 is defined in the virtual three-
dimensional space 50, and a viewing direction 54 is defined
with respect to the viewpoint 56. The viewpoint 56 is
desirably movable within the virtual three-dimensional
space 50 according to the operation carried out using the
operation device 22. The viewing direction 54 can be
defined in a desired direction according to the operation
carried out using the operation device 22. The posture of
each of the image objects 52 is determined on a real time
basis so as to face the viewpoint 56. That is, each of the
image objects 52 changes the posture thereof, following the
movement of the viewpoint 56.

[0062] Specifically, when the operation device 22 is tilted
toward the other side of the user, and rotation of the
operation device 22 in one direction around the X-axis
shown in FIG. 3 is detected based on the output from the
acceleration sensor 36, the viewpoint 56 is moved in view-
ing direction 54. When the operation device 22 is tilted
toward the user, and the rotation of the operation device 22
in the opposite direction from that described above around
the X-axis shown in FIG. 3 is detected based on the output
from the acceleration sensor 36, the viewpoint 56 is moved
in the opposite direction from the above in the viewing
direction 54.

[0063] When the operation device 22 is tilted rightward,
and rotation of the operation device 22 in one direction
around the Y-axis shown in FIG. 3 is detected based on an
output from the acceleration sensor 36, the viewpoint 56 is
moved in the rightward direction. When the operation device
22 is tilted leftward, and rotation of the operation device 22
in the opposite direction from that described above around
the Y-axis shown in FIG. 3 is detected based on the output
from the acceleration sensor 36, the viewpoint 56 is moved
in the leftward direction. When movement of the operation
device 22 in the Z-direction shown in FIG. 3 is detected
based on the output from the acceleration sensor 36, the
viewpoint 56 is moved upward. When movement of the
operation device 22 in the opposite direction from the
Z-direction is detected based on the output from the accel-
eration sensor 36, the viewpoint 56 is moved downward.
Further, the viewing direction 54 is rotated based on the
output from the gyroscope 38.
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[0064] The home-use computer 18 produces an image (a
space image) of the picture viewed from the viewpoint 56 in
the viewing direction 54 on a real time basis (every prede-
termined period of time), utilizing a known technique for
three-dimensional computer graphics, and displays in the
TV receiver. FIG. 11(a) shows one example of such a space
image. As shown in FIG. 11(a), in the space image, a cursor
58 for designating a partial area (a small quadrangular area)
in the space image is shown in addition to the image objects
52. The position of the cursor 58 in the space image (the
two-dimensional position) is updated according to input of
the direction key 30. That is, upward operation of the
direction key 30 leads to upward movement of the cursor 58
in the space image; downward operation of the direction key
30 leads to downward movement of the cursor 58 in the
space image; rightward operation of the direction key 30
leads to rightward movement of the cursor 58 in the space
image; and left operation of the direction key 30 leads to
leftward movement of the cursor 58 in the space image.

[0065] Further, pressing the button 32C of the operation
device 22 effects selection of the image object 52 displayed
in the area then designated by the cursor 58 in the space
image. That is, all of the image objects 52 (candidate
objects) displayed in the area designated by the cursor 58 in
the space image are selected. It should be noted that, in
real-time production and display of the space image, it is
preferable that the image objects 52 displayed in the area
designated by the cursor 58 in the space image are specified,
and displayed in advance distinctively from other image
objects 52, for example, by being framed or in different
colors. This arrangement helps the user know in advance
which image objects 52 are to be selected in response to the
button 32C pressed. The operation device 22 sequentially
stores the identification information of the image objects 52
selected as described above.

[0066] It should be noted that some of the image objects
52 displayed in the area designated by the cursor 58 in the
space image may be selected based on a predetermined
criterion in response to the button 32C pressed. For example,
the distance between the viewpoint 56 and each of the image
objects 52 which are candidate objects is calculated, so that
an image object 52 having a distance smaller than a prede-
termined value may be selected. Alternatively, a predeter-
mined number of image objects 52 may be selected sequen-
tially beginning with the image object having the smallest
distance in ascending order. Still alternatively, some or all of
the image objects 52 which are candidate objects may be
selected based on the correlation between the attribute (the
above-described characteristic vector) of each of the image
objects 52 which are candidate objects and a characteristic
vector representative of the user’s taste. Yet alternatively,
some or all of the image objects 52 which are candidate
objects may be selected based on the display area of each
image object 52 in the area designated by the cursor 58 (a
designated area) in the space image. For example, an image
object 52 having the largest display area in the designated
area may be selected. In this case, it is preferable that an
image object 52, among those displayed in the space image
designed by the cursor 58, which satisfies a predetermined
criterion, may be displayed distinctively from the others.

[0067] In addition, as shown in FIG. 11(5), a linear object
59 may be defined in the virtual three dimensional space 50
every time an image object 52 is newly selected, which
extends between the position of the selected image object 52
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in the virtual three-dimensional space 50 and the position 51
ahead of the view point 56 in the forwarding direction (the
direction of the viewing direction 54) by a predetermined
distance, and the linear object 59 is displayed in the TV
receiver. This arrangement is preferable as it helps the user
instinctively recognize the direction in which the selected
image object 52 is located.

[0068] Thereafter, when the auxiliary button 34R of the
operation device 22 is pressed, the home-use computer 18
obtains the image data corresponding to the image object 52
selected by the user and identified by the identification
information stored, and displays in a list format in the TV
receiver. FIG. 12 shows one example of the list display
screen.

[0069] In this embodiment, tilting, upward and downward
movement, and rotation on a horizontal plane of the opera-
tion device 22 is reflected in the outputs of the acceleration
sensor 36 and the gyroscope 38. Data on the outputs is sent
from the operation device 22 to the home-use computer 18,
where the viewpoint 56 and the viewing direction 54 are
changed based on the data.

[0070] Also, when the direction key 30 of the operation
device 22 is operated, the operation device 22 sends data
describing the content of the operation relative to the direc-
tion key 30 to the home-use computer 18, where the position
of the cursor 58 in the space image is changed based on the
data. Then, in response to the button 32C pressed, some or
all of the image objects 52 which are then displayed in the
area designated by the cursor 68 are selected. The identifi-
cation information of the thus selected image objects 52 is
sequentially stored in the memory of the home-use computer
18, and later used for collective display in the TV receiver
in response to the auxiliary button 34R pressed.

[0071] The above-described user interface enables smooth
selection of a desired one of the image objects 52 located
apart from one another in the virtual three-dimensional
space 50, and collective or list display of the relevant image.
This arrangement can facilitate operations, such as selection
of a print object, collective editing, and so forth, with
reference to the list.

[0072] It should be noted that although it is arranged in the
above description that the image objects 52 are placed in the
virtual three dimensional space 50 so that the images can be
reviewed in response to the user’s operation, the present
invention can be similarly applied to selection of service
and/or other contents such as a moving image, a game, and
so forth, as well as an image. In this application, similar to
the case of an image object 52, an object having an image
representative of the content or service content mapped
thereon as a texture may be placed in the virtual three-
dimensional space 50, and after selection of some of the
objects, as described above, the selected objects may be
collectively processed later for display or the like.

[0073] In the following, a structure of the operation device
22 will be described. FIG. 13 is a diagram showing a
functional structure of the operation device 22. As shown in
FIG. 13, the operation device 22 comprises, in terms of
functions, an input section 96, a calibration section 82, an
input history storage section 84, a pattern detection section
86, a control section 88, a communication section 90, a
display section 94, and a sound output section 92. These
functions are realized by the operation device 22, or a
computer, by carrying out a program stored in the ROM of
the operation device 22.
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[0074] The input section 96 comprises a button operation
section 96a and a state detection section 965. The button
operation section 964 is used to sequentially detect, every
predetermined period of time, whether or not the button
group 32, the auxiliary button 34, and the direction key 30
are pressed. The state detection section 965 is used to
sequentially determine the state of the operation device 22
every predetermined period of time. In particular, the state
detection section 965 comprises a gyroscope 38 for deter-
mining the angular velocity of rotation around a predeter-
mined axis of the operation device 22 and an acceleration
sensor 36 for determining acceleration of the operation
device 22. The state detection section 965 may further have
a position measurement means such as a GPS, Polhemus,
and so forth, as well as a geomagnetic sensor (a direction
sensor).

[0075] It should be noted that, obviously, mutual calibra-
tion using these plurality of kinds of detection results is
applicable. Moreover, a detection result may be calibrated
based on other detection results with high reliability. The
state detection section 965 may have a sensor for determin-
ing the user’s state, such as blood pressure, pulsation fre-
quency, fingerprint, heart rate and so forth. The input section
96 continues operating whether the operation device 22 is in
the standby mode or the normal operation mode.

[0076] The input history storage section 84 sequentially
stores the data input via the input section 96, including data
identifying whether or not the button group 32, the auxiliary
button 34, or the direction key 30 are pressed, and data on
the outputs of the gyroscope 38 and the acceleration sensor
36. The input history storage section 84 continues operating
whether the operation device 22 is in the standby mode or
the normal operation mode.

[0077] The calibration section 82 determines the standard
posture of the operation device 22 based on the content
stored in the input history storage section 84. For example,
when it is known from the data stored in the input history
storage section 84, that the operation device 22 remains in
a certain posture for a predetermined period of time, the
calibration section 82 determines that posture as the standard
posture. The standard posture determined by the calibration
section 82 is supplied to the control section 88.

[0078] The pattern detection section 86 monitors whether
or not a predetermined pattern appears in the data stored in
the input history storage section 84. The pattern detection
section 86 continues monitoring in each mode of the standby
mode and the normal operation mode. Specifically, in the
standby mode, whether or not data concerning a pattern
(pattern 1) in which the operation device 22 remains still in
a predetermined posture for over a predetermined period of
time and is subsequently moved in at least the Z-direction is
stored in the input history storage section 84 is monitored.
In the normal operation mode, on the other hand, whether or
not data concerning a pattern (pattern 2) corresponding to
the user’s specific behavior (walking, running, or moving
using a movement means) is stored, as described above is
monitored. In addition, whether or not data concerning a
pattern (pattern 3) in which the operation device 22 remains
in a predetermined posture for over a predetermined period
of time is stored is monitored.

[0079] The control section 88 carries out various informa-
tion processes based on the result of detection by the pattern
detection section 86, various input data obtained by the input
section 96, and data received by the communication section
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90. The display section 94 shows an image on the display
panel 40 according to an instruction sent from the control
section 88. The sound output section 92 outputs sound via a
built-in speaker of the operation device 22 according to an
instruction sent from the control section 88.

[0080] Specifically, when the operation device 22 is in the
standby mode and the pattern detection section 86 detects
that data on the pattern 1 is stored in the input history storage
section 84, the control section 88 changes the operation
mode of the operation device 22 from the standby mode to
the normal operation mode, and causes the operation device
22 to begin operating in the normal operation mode. There-
after, a service menu screen is shown on the display panel 40
based on the communication path between the operation
device 22 and the home-use computer 18 and storage of data
on which of the user’s behavior relevant to the pattern 2 is
detected by the operation device 22, and so forth. Then, the
control section 88 carries out an appropriate process depend-
ing on the user’s selection made on the service menu screen,
and outputs the result of the processing via the display
section 94 and the sound output section 92. In the above, the
posture of the operation device 22 is determined based on
the data supplied from the input section 96, and displace-
ment between the determined posture and the standard
posture determined by the calibration section 83 is calcu-
lated. The calculated displacement data is used as the user’s
operation data.

[0081] It should be noted that, instead of determining the
standard posture using the calibration section 82, a part or
the entirety of the content stored in the input history storage
section 84 may be transmitted to the home-use computer 18,
together with an instruction requesting to begin operation in
the normal operation mode, via the communication section
90, so that the standard posture is determined based on the
data received on the home-use computer 18 side (a control
section 74 (FIG. 14) to be described later). In this case, the
home-use computer 18 calculates a displacement between
the posture of the operation device 22, which is sent from the
operation device 22, and the determined standard posture, so
that the calculated displacement data is used as the user’s
operation data.

[0082] Meanwhile, when the operation device 22 is in the
normal operation mode, and the pattern detection section 86
detects that the data on the pattern 3 is stored in the input
history storage section 84, the operation device 22 ceases its
operation in the normal operation mode and switches to the
standby mode.

[0083] In the following, a structure of the home-use com-
puter 18 will be described. The home-use computer 18 is a
known computer system as described above, and con-
structed comprising, as shown in FIG. 14, a first communi-
cation section 70, a second communication section 72, and
a control section 74. The first communication section 70 is
connected to the communication network 12, and carries out
data communication with other home-use computers 18 and
the wireless communication base stations 20-1 through 20-n
or the server computer 14 via the communication network
12.

[0084] The second communication section 72 is a short
distance wireless communication means such as Bluetooth,
or the like, and carries out direct wireless data communica-
tion with the communication section 90 of the operation
device 22.
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[0085] The control section 74 is a computer for carrying
out a program read from a computer readable information
storage medium, such as a CD-ROM, a DVD-ROM, and so
forth, or downloaded via the communication network 12.
The control section 74 carries out the program based on the
data describing the content of the user’s operation, which is
received using the second communication section 72 from
the operation device 22. The control section 74 also carries
out communication, as required, using the first communica-
tion section 71 with other devices in the communication
network 12, and outputs the result of processing to the TV
receiver.

[0086] Here, a process to be carried out by the operation
device 22 when beginning an operation in the normal
operation mode will be described.

[0087] FIG. 15 is a flowchart of a process to be carried out
when the operation device 22 begins operating in the normal
operation mode. Specifically, the process shown in FIG. 15
is carried out when the user operates the power button 42 of
the operation device 22 to thereby explicitly switch the
operation mode of the operation device 22 from the standby
mode to the normal operation mode. The process is also
carried out when the pattern detection section 86 finds data
on the pattern 1 among those stored in the input history
storage section 84.

[0088] As shown in FIG. 15, in this process, a signal is
sent to the home-use computer 18, instructing to begin
operation in the normal operation mode (S101). This signal
contains the ID of the operation device 22.

[0089] Then, when the home-use computer 18 in the
user’s home, that is, the home-use computer 18 assigned
with, or storing, the ID corresponding to the ID contained in
the signal, receives the signal using the second communi-
cation section 72, while remaining in the standby mode, the
home-use computer 18 switches the operation mode from
the standby mode to the normal operation mode. Then, the
home-use computer 18 sends the image of the service menu
screen shown in FIG. 9 to the operation device 22. Having
received the data of the service menu screen, the operation
device 22 displays the received data on the display panel 40
(S103). Thereatfter, the operation device 22 begins operating
as an operation means of the home-use computer 18 in the
user’s home (S104). That is, data describing the contents of
various operations carried out relative to the operation
device 22 is corrected based on the standard posture deter-
mined by the calibration section 82, and then sent to the
home-use computer 18.

[0090] Meanwhile, when the home-use computer 18 in the
user’s friend’s home, that is, the home-use computer 18
which is not assigned with, or storing, the ID corresponding
to the ID contained in the signal sent from the operation
device 22, receives the signal using the second communi-
cation section 72, while remaining in the standby mode, the
home-use computer 18 switches the operation mode from
the standby operation mode to the normal operation mode.
Thereafter, the home-use computer 18 in the friend’s home
accesses the home-use computer 18 in the user’ s home, or
the home-use computer 18 identified by the ID contained in
the signal, using the first communication section 70, obtains
therefrom the image of the service menu screen shown in
FIG. 5, and sends this image to the operation device 22.
Having received the data of the service menu screen, the
operation device 22 displays the received data on the display
panel 40 (S105). Thereafter, the operation device 22 begins
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operating as an operation means of the home-use computer
18 in the user’s friend’s home (S106). That is, data describ-
ing the contents of various operations carried out relative to
the operation device 22 is corrected based on the standard
posture determined by the calibration section 82, and then
sent to the home-use computer 18 in the user’s friend’s
home.

[0091] Further, when no response is returned from any
home-use computer 18, the operation device 22 determines
whether or not communication is possible with any wireless
communication base station 20-1 through 20-n (S107).
When it is determined that such communication is possible,
the operation device 22 accesses the home-use computer 18
in the user’s home via the wireless communication base
station 20, and sends to the home-use computer 18 data
concerning the result of detection by the pattern detection
section 86, that is, data identifying the behavior (walking or
running, or utilizing a movement means) which the user is
engaged in (behavior type data) (S108). Then, the operation
device 22 receives the data of a service menu screen (FIG.
6 or 7) depending on the behavior type data, sent from the
home-use computer 18 in the user’s home, and displays the
screen image on the display panel 40 (S109). Thereafter, the
operation of the operation device 22 is controlled based on
the service menu screen displayed on the display panel 40
(S110).

[0092] Meanwhile, when it is determined that communi-
cation is not possible with any of the wireless communica-
tion base stations 20-1 through 20-n, the operation device 22
produces the image of the service menu screen shown in
FIG. 8 or 9 based on the result of detection by the pattern
detection section 86, that is, the behavior type data identi-
fying the behavior which the user is engaged in, and displays
on the display panel 40 (S111). Thereafter, the operation of
the operation device 22 is controlled based on the service
menu screen displayed on the display panel 40 (S112).
[0093] Finally, a structure of the control section 74 of the
home-use computer 18, relevant to the case in which the
control section 74 functions as the above-described image
viewer will be described.

[0094] FIG. 16 shows a relationship among the functions
realized by the control section 74 by executing an image
viewer program. As shown in FIG. 16, in this case, the
control section 74 comprises a collective display button
input detection section 88a, a selection button input detec-
tion section 885, a direction key input detection section 88c,
aposture input detection section 884, a viewpoint movement
section 88e¢, a cursor movement section 88/, a space image
rendering section 88g, a space database 884, an object
selection section 88i, a selection result storage section 88;,
and a collective image rendering section 88%.

[0095] Initially, the direction key input detection section
88¢ determines the content of an operation relative to the
direction key 80 every predetermined period of time, and
notifies the cursor movement section 88f of the content. The
cursor movement section 88/ updates the position of the
cursor 58 in the space image every predetermined period of
time based on the notified content of operation carried out
relative to the direction key 80.

[0096] The posture input detection section 884 obtains
outputs of the acceleration sensor 36 and the gyroscope 38,
and notifies the viewpoint movement section 88e of the
content of the outputs. In return, the viewpoint movement
section 88e¢ updates the position of the viewpoint 56 and the
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viewing direction 54 for every predetermined period of time
based on the outputs of the acceleration sensor 36 and the
gyroscope 38.

[0097] The space database 88/ stores the positions of the
image objects 52 in the virtual three-dimensional space 50.
The space image rendering section 88g produces an image
of the picture viewed from the viewpoint 56 in the viewing
direction 54 in the virtual three-dimensional space 50 based
on the positions stored in the space database 88/, the
updated position of the viewpoint 56 by the view point
movement section 88e¢, and the viewing direction 54. The
image of the cursor 58 is superimposed in the position
updated by the cursor movement section 88/in the produced
image. The resultant space image is rendered into the display
memory. The image in the display memory is read for every
predetermined period of time, and displayed in the TV
receiver.

[0098] Thereafter, the selection button input detection
section 884 detects, every predetermined period of time,
whether or not the button 32C serving as a selection button
is pressed. Upon detection of the button 32 C being pressed,
the selection button input detection section 884 notifies the
object selection section 88i of the fact. In return, the object
selection section 88i selects some or all of the image objects
52 displayed in the area (designated area) designated by the
cursor 58, based on the positions of the cursor 58 and the
viewpoint 56 and the viewing direction 54 at the time when
the button 32C is pressed. Then, identification information
of the selected image object 52 is stored in the selection
result storage section 88;.

[0099] The collective display button input detection sec-
tion 88a detects, every predetermined period of time,
whether or not the auxiliary button 34R serving as a col-
lective display button is pressed. Upon detection of the
auxiliary button 34R being pressed, the collective display
button input detection section 88a notifies the collective
image rendering section 88% of the fact. Accordingly, when
the auxiliary button 84R is pressed, the collective image
rendering section 884 reads identification information from
the selection result storage section 88 and image data on the
image object 52 identified by the identification information
from the space database 884. Then, the collective image
rendering section 88k renders an image into the display
memory, which contains respective image data items
arranged in a predetermined interval in a list format. The
image stored in the display memory is read every predeter-
mined period of time, as described above, and displayed in
the TV receiver. This arrangement allows the TV receiver to
smoothly display the list screen when the auxiliary button
84R is pressed.

[0100] In the above-described embodiment, it is possible
to designate a part of the space image using the direction key
30 to select a desired image object 52, while moving in the
vertical three-dimensional space 50 according to the posture
and movement of the operation device 22. This enables
accurate selection of the image objects 52 placed apart from
each other in the virtual three-dimensional space 50.
[0101] Also, the acceleration sensor 36 detects accelera-
tions of the operation device 22 in a plurality of directions,
so that the home-use computer 18 switches the operation
mode thereof from the standby mode to the normal operation
mode, or vice versa, based on the detected acceleration
pattern. This arrangement makes it possible for the operation
device 22 to smoothly begin, or stop, a necessary operation,
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without requiring the user to operate a specific button, such
as a power button, or the like.

[0102] Also, the content of a service menu screen which
the home-use computer 18 transmits to the operation device
22 is changed according to the pattern detected by the state
detection section 965 of the operation device 22. This
arrangement allows the user to utilize a service menu screen
appropriate to their current situation. It should be noted that
when it is arranged such that the state detection section 965
determines the state of the user, as described above, it is
preferable that relevant information, such as a physical
examination result, may be additionally presented on a
service menu screen, or sent to the operation device 22 to be
included in a difference service menu. When the state
detection section 964 has a position measurement means, the
home-use computer 18 can know the user’s location. In this
case, it is preferable that the home-use computer 18 sends
appropriate information to the operation device 22 depend-
ing on the user’s location.

What is claimed is:

1. An information output system, comprising:

a portable operation device; and

an information output device in communication with the

portable operation device,

wherein the information output device arranges a plurality

of image objects in a virtual space on a display,
wherein the portable operation device comprises:

state detection means for detecting a state of the portable

operation device including at least a posture of the
operation device; and

state information transmission means for transmitting the

state of the portable operation device to the information
output device, wherein the information output device
shows a cursor on the display for choosing image
object based on the state of the portable operation
device, and

wherein the information output device determines at least

a viewpoint of a user in the virtual space or a viewing
direction of the user.

2. The information output system according to claim 1,
wherein the cursor designates a partial area in the virtual
space.

3. The information output system according to claim 1,
wherein the information output device shows a linear object
in the virtual space to a selected image object from the
plurality of image objects.
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4. The information output system according to claim 3,
wherein the linear object extends between a position of the
selected image object and a position ahead of the viewpoint
in a viewing direction of the user.

5. The information output system according to claim 2,
wherein image objects within the partial area are displayed
distinctly from image objects outside the partial area.

6. The information output system according to claim 2,
wherein image objects within the partial area are displayed
in a different color than image objects outside the partial
area.

7. The information output system according to claim 2,
wherein image objects within the partial area are displayed
by being framed.

8. The information output system according to claim 2,
wherein operation of a button on the portable operation
device selects all image objects within the partial area.

9. The information output system according to claim 1,
wherein the information output device determine a position
coordinate of each image object in the virtual space based on
attributes of each image data item and arranges image
objects which have content similar to each other together.

10. The information output system according to claim 1,
wherein the information output device change a posture of
an image object in response to a movement of the viewpoint.

11. The information output system according to claim 1,
wherein the information output device determines the view-
point of the user or the viewing direction of the user based
on the state of the operation device.

12. An information output method, comprising:

a state detection step, carried out by a portable operation
device, of detecting a state of the operation device,
including at least a posture of the operation device;

a state information transmission step, carried out by the
operation device, of transmitting state information to an
information output device connected for communica-
tion to the operation device, based on the state detected
at the state detection step; and

an information output step, carried out by the information
output device, of outputting information depending on
the state information transmitted at the state informa-
tion transmission step. wherein the information output
device shows a cursor on the display for choosing
image object based on the state of the portable opera-
tion device, and

wherein the information output device determines at least a
viewpoint of a user in the virtual space or a viewing
direction of the user.



