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INFORMATION PROCESSING APPARATTUS,
INFORMATION PROCESSING SYSTEM,
AND NON-TRANSITORY COMPUTER
READABLE MEDIUM

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of U.S. applica-
tion Ser. No. 15/913,123 filed Mar. 6, 2018, which is based
on and claims priority under 35 USC 119 from Japanese
Patent Application No. 2017-180371 filed Sep. 20, 2017.

BACKGROUND

Technical Field

[0002] The present invention relates to information pro-
cessing apparatuses, information processing systems, and
non-transitory computer readable media.

SUMMARY

[0003] According to an aspect of the invention, there is
provided an information processing apparatus including an
acquiring unit and a command unit. The acquiring unit
acquires positional information of a container containing a
contained object from an image acquired as a result of
photographing the container by using a display device that
displays a virtual-space image and a real space in an
overlapping manner and that has a photographing function.
The command unit commands the display device to display
information related to the contained object stored in asso-
ciation with the positional information as the virtual-space
image near the container.

BRIEF DESCRIPTION OF THE DRAWINGS

[0004] Exemplary embodiments of the present invention
will be described in detail based on the following figures,
wherein:

[0005] FIG. 1 illustrates a configuration example of an
information processing system according to a first exem-
plary embodiment of the present invention;

[0006] FIG. 2 is an external view illustrating an example
of a head-mounted display device;

[0007] FIG. 3 illustrates an example of a control system of
the head-mounted display device;

[0008] FIG. 4is a block diagram illustrating an example of
a control system of an information processing apparatus;

[0009] FIG. 5 illustrates an example of a user attribute
table;

[0010] FIG. 6 illustrates an example of a cabinet table;
[0011] FIG. 7 illustrates an example of a hierarchical

structure of cabinet explanatory information;

[0012] FIG. 8 illustrates a display example of virtual
images;
[0013] FIG. 9 illustrates a display example of virtual
images;
[0014] FIG. 10 illustrates a display example of virtual
images;
[0015] FIG. 11 is a flowchart illustrating an example of

operation of the information processing apparatus according
to the first exemplary embodiment;

[0016] FIG. 12 illustrates another display example of
virtual images;

Jul. 29, 2021

[0017] FIG. 13 is a block diagram illustrating an example
of a control system of an information processing apparatus
according to a second exemplary embodiment of the present
invention;

[0018] FIG. 14 illustrates a display example of virtual
images;
[0019] FIG. 15 illustrates another display example of

virtual images; and

[0020] FIG. 16 illustrates a modification of the user attri-
bute table.

DETAILED DESCRIPTION
[0021] Exemplary embodiments of the present invention

will be described below with reference to the drawings. In
the drawings, components having substantially identical
functions are given the same reference signs, and redundant
descriptions thereof will be omitted.

[0022] An information processing apparatus according to
an exemplary embodiment includes an acquiring unit and a
command unit. The acquiring unit acquires positional infor-
mation of a container containing a contained object from an
image acquired as a result of photographing the container by
using a display device that displays a virtual-space image
and a real space in an overlapping manner and that has a
photographing function. The command unit commands the
display device to display information related to the con-
tained object stored in association with the positional infor-
mation as the virtual-space image near the container.
[0023] The term “display device” includes a light-trans-
missive head-mounted display device that is to be worn on
a head of a user and through which the user is capable of
directly viewing a real space (background) simultaneously
with presented information as a virtual-space image, as well
as a portable information terminal that displays presented
information as a virtual-space image on a photographed
image of the background in an overlapping manner. The
light-transmissive head-mounted display device may be in
the form of goggles or eyeglasses. The portable information
terminal may be of a head-mounted type.

First Exemplary Embodiment

[0024] FIG. 1 illustrates a configuration example of an
information processing system 1 according to a first exem-
plary embodiment of the present invention.

[0025] The information processing system 1 includes a
head-mounted display device (referred to as “HMD device”
hereinafter) 2 and an information processing apparatus 3 that
controls the HMD device 2. The HMD device 2 and the
information processing apparatus 3 are wirelessly connected
to each other in a communicable manner. Although a single
HMD device 2 is illustrated in FIG. 1, multiple HMD
devices 2 may be provided. The HMD device 2 is an
example of a display device.

[0026] The information processing system 1 may be used
in, for example, an office or a public facility. FIG. 1
illustrates a state where multiple cabinets 4A and 4B (which
may collectively be referred to as “cabinets 4”) are disposed
in an office and a person wearing the HMD device 2 is
viewing toward the cabinets 4. Although two cabinets 4 are
illustrated in FIG. 1, a single cabinet 4 or three or more
cabinets 4 may be provided. Each cabinet 4 is an example of
a container.
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[0027] The HMD device 2 is configured to virtually dis-
play a so-called virtual image by displaying a virtual-space
image (referred to as “virtual image” hereinafter) and the
real space (background) in an overlapping manner. Specifi-
cally, the HMD device 2 is a light-transmissive head-
mounted display device that is to be worn on the head of a
user and through which the user is capable of directly
viewing the background simultaneously with the virtual
image.

[0028] The information processing apparatus 3 manages
files 5 (see FIG. 4) contained in the cabinets 4 on a cabinet
4 by cabinet 4 basis and provides information related to each
file 5 to the user using the HMD device 2.

[0029] Although each cabinet 4 is provided with a lock-
able door in this exemplary embodiment, each cabinet may
be of a type not provided with a door. Of the multiple
cabinets 4, for example, a cabinet 4 that contains an object
of importance may be unlocked at a specific time (e.g., 8:00
AM) set by a manager and may be locked at a specific time
(e.g., 6:00 PM) set by the manager. Alternatively, all of the
cabinets 4 may be unlocked and locked by the manager or
do not have to be unlocked and locked.

[0030] Each file 5 binds a document and is an example of
a contained object. A contained object to be contained in
each container is not limited to a file 5 and may alternatively
be shared equipment, such as a camera, a personal computer,
or a portable terminal, in a company, a department, or a
group.

[0031] FIG. 2 is an external view illustrating an example
of'the HMD device 2. The HMD device 2 includes a display
unit 22 and an outward camera 23A. The display unit 22
includes a frame 220 to be mounted to the ears, and also
includes a right transmissive display 221a and a left trans-
missive display 2215 (sometimes collectively referred to as
“transmissive displays 221”).

[0032] The transmissive displays 221 may be, for
example, transmissive liquid-crystal displays, transmissive
organic electroluminescence (EL) displays, or transmissive
inorganic EL displays. The right transmissive display 221a
displays a display image for the right eye, and the left
transmissive display 2216 displays a display image for the
left eye. The right-eye display image and the left-eye display
image are overlapped with the background and are visually
recognized as a virtual image by the user using the HMD
device 2.

[0033] Configuration of HMD Device

[0034] FIG. 2 illustrates an example of a control system of
the HMD device 2. The HMD device 2 includes a controller
20 that controls each component of the HMD device 2, a
storage unit 21 that stores various types of information, the
aforementioned display unit 22, the aforementioned outward
camera 23A, an inward camera 23B, a sensor unit 24, a
sound input unit 25, a position detector 26, a processor 27,
and a wireless communication unit 28.

[0035] The controller 20 is constituted of, for example, a
central processing unit (CPU) and an interface. The CPU
operates in accordance with a program 210 stored in the
storage unit 21 so as to function as, for example, a trans-
mitter 200, a receiver 201, and a display controller 202. The
components 200 to 202 will be described in detail later.
[0036] The storage unit 21 is constituted of, for example,
a read-only memory (ROM), a random access memory
(RAM), and a hard disk and stores therein, for example,
programs and data.
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[0037] The outward camera 23A photographs the back-
ground as well as a hand of the user using the HMD device
2, and transmits the photographed image to the controller 20.
The inward camera 23B photographs the eyes of the user
using the HMD device 2 and transmits the photographed
image to the controller 20. The images to be photographed
by the outward camera 23 A and the inward camera 23B may
be still images or moving images. In a case where a gesture
is to be detected by photographing the hand of the user or a
visual line is to be detected, a moving image is desirable or
continuous still images obtained by photographing multiple
images per second are desirable.

[0038] The sensor unit 24 includes a distance image
sensor, an acceleration sensor, and a gyroscope. The distance
image sensor may be, for example, an infrared distance
sensor, a laser distance sensor, or an ultrasonic distance
sensor. The distance image sensor radiates infrared light,
laser light, or an ultrasonic wave and reads the distance for
each pixel from the time difference of the reflection thereof
s0 as to obtain a distance image. The acceleration sensor
detects acceleration applied to the HMD device 2. The
gyroscope detects an angular speed applied to the HMD
device 2.

[0039] The sound input unit 25 is constituted of a micro-
phone and converts a voice output by the user using the
HMD device 2 into a voice signal, which is an electric
signal, and receives the voice signal.

[0040] The processor 27 processes information input by
the outward camera 23 A, the inward camera 23B, the sensor
unit 24, and the sound input unit 25 and includes a gesture
detector 270, a visual-line detector 271, and a voice recog-
nizer 272.

[0041] The gesture detector 270 detects a gesture that
indicates movement of the user using the HMD device 2.
Specifically, the gesture detector 270 detects a predeter-
mined hand gesture in accordance with movement of the
user’s hand (e.g., a two-finger pinching operation) from the
distance image detected by the distance image sensor of the
sensor unit 24. Furthermore, the gesture detector 270 detects
a predetermined head gesture in accordance with movement
of'the user’s head (e.g., sideways shaking of the head) based
on the acceleration of the HMD device 2 detected by the
acceleration sensor of the sensor unit 24 and the angular
speed of the HMD device 2 detected by the gyroscope. The
gesture detector 270 transmits a command corresponding to
the detected gesture to the controller 20.

[0042] The visual-line detector 271 detects the visual-line
direction of the user from an image of the user’s eyes
photographed by the inward camera 23B, and transmits the
detected visual-line direction and a command corresponding
to the visual-line direction to the controller 20. The method
of detecting the visual line may involve, for example, using
avisible-light camera as the inward camera 23B to detect the
visual line based on the position of the iris relative to the
position of the inner corner of an eye or using an infrared
camera and an infrared light emitting diode as the inward
camera 23B to detect the visual-line direction based on the
position of the pupil relative to the position of corneal reflex.
The visual-line direction may be used in place of a gesture.
[0043] The voice recognizer 272 converts the voice signal
received by the sound input unit 25 into digital voice data
and transmits the voice data to the controller 20.

[0044] The wireless communication unit 28 communi-
cates with the information processing apparatus 3 by using
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near field communication, such as Wi-Fi (Wireless Fidelity),
a wireless local area network (LAN), such as Wi-Fi Direct,
Bluetooth (registered trademark), or infrared communica-
tion. The wireless communication unit 28 may be used for
communication between HMD devices 2.

[0045] The position detector 26 regularly detects posi-
tional information indicating the position of the HMD
device 2 by using a global positioning system (GPS), and
transmits the detected positional information to the control-
ler 20. Alternatively, the position of the HMD device 2 may
be detected by using a beacon signal. Specifically, the
position detector 26 detects a beacon signal containing a
beacon ID for identifying a beacon transmitter, and transmits
the beacon ID and intensity information about the beacon
signal to the information processing apparatus 3. The infor-
mation processing apparatus 3 acquires positional informa-
tion of the HMD device 2 from positional information of the
beacon transmitter corresponding to the beacon ID and from
the intensity of the beacon signal.

[0046] Next, the components 200 to 202 of the HMD
device 2 will be described.

[0047] The transmitter 200 transmits the image photo-
graphed by the outward camera 23A, the processing result
obtained by the processor 27 (e.g., the command corre-
sponding to the gesture detected by the gesture detector 270,
the visual-line direction detected by the visual-line detector
271 and the command corresponding to the visual-line
direction, or the voice data recognized by the voice recog-
nizer 272), or the positional information detected by the
position detector 26 to the information processing apparatus
3 via the wireless communication unit 28 together with a
user ID for identifying the user using the HMD device 2.
[0048] The receiver 201 receives a display image trans-
mitted from a transmitter 304 of the information processing
apparatus 3 and positional information indicating a position
at which the display image is to be visually recognized as a
virtual image.

[0049] The display controller 202 controls the display unit
22 based on the display image and the positional information
received by the receiver 201. Specifically, the display con-
troller 202 performs control to generate a right-eye display
image and a left-eye display image based on the display
image and the positional information received by the
receiver 201, cause the right transmissive display 221a to
display the right-eye display image, and cause the left
transmissive display 2215 to display the left-eye display
image, so that the user using the HMD device 2 visually
recognizes the virtual image at the position corresponding to
the positional information.

[0050] Configuration of Information Processing Appara-
tus
[0051] FIG. 4is a block diagram illustrating an example of

a control system of the information processing apparatus 3.
The information processing apparatus 3 includes a controller
30 that controls each component of the information process-
ing apparatus 3, a storage unit 31 that stores various types of
information, a wireless communication unit 32 that wire-
lessly communicates with each HMD device 2, and a tag
interface 33.

[0052] The controller 30 is constituted of, for example, a
central processing unit (CPU) and an interface. The CPU
operates in accordance with a program 310 so as to function
as, for example, a receiver 301, an acquiring unit 302, a
display-image generating unit 303, a transmitter 304, and a
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managing unit 305. The display-image generating unit 303
and the transmitter 304 are an example of a command unit.
The components 301 to 305 will be described in detail later.
[0053] The storage unit 31 is constituted of, for example,
a read-only memory (ROM), a random access memory
(RAM), and a hard disk and stores therein, for example, the
program 310, a user attribute table 311 (see FIG. 5), a
cabinet table 312 (see FIG. 6), map data 313, and cabinet
explanatory information 314. In this description, the term
“record” or “registered” is used when writing information
into a table, and the term “store” is used when writing
information into a storage unit. The cabinet explanatory
information 314 is an example of information related to a
contained object.

[0054] The map data 313 contains a three-dimensional
figure in a building or room where the cabinets 4 are
disposed, and also contains positional information that is
associated with a cabinet ID for identifying each cabinet 4
and that indicates a three-dimensional position of each
cabinet 4 disposed in the building or room. The three-
dimensional figure is to be compared with an image of each
cabinet 4 photographed by the outward camera 23A of the
HMD device 2.

[0055] The wireless communication unit 32 communi-
cates with the HMD device 2 by using near field commu-
nication, such as Wi-Fi (Wireless Fidelity), a wireless local
area network (LAN), such as Wi-Fi Direct, Bluetooth (reg-
istered trademark), or infrared communication.

[0056] The tag interface 33 is connected to tag readers 7A
and 7B (which may collectively be referred to as “tag
readers 77) respectively provided in the cabinets 4A and 4B.
The files 5 are individually provided with integrated-circuit
(IC) tags 6. Each IC tag 6 stores a file ID in a memory for
identifying the file.

[0057] Configuration of User Attribute Table

[0058] FIG. 5 illustrates an example of the user attribute
table 311. The user attribute table 311 has a “user ID” field
in which a user ID is recorded, a “username” field in which
a username is recorded, a “department” field in which a
department to which a user belongs is recorded, and a “user
description” field in which a description of whether a user is
a full-time employee or a temporary employee and whether
a user is an executive officer or a general officer is recorded.
The user ID, the username, the department, and the user
description are an example of attribute information of a
person. The department is an example of a group.

[0059] Configuration of Cabinet Table

[0060] FIG. 6 illustrates an example of the cabinet table
312. The cabinet table 312 has a “cabinet ID” field in which
a cabinet 1D for identifying a cabinet is recorded, a “posi-
tional information” field in which positional information
indicating the position of each cabinet 4 is recorded, a “file
ID” field in which a file ID for identifying each file 5
contained in the corresponding cabinet 4 is recorded, a “file
name” field in which a file name is recorded, a “created
time” field in which the time and date of creation of each file
5 are recorded, and an “updated time” field in which the
updated time and date of each file 5 are recorded.

[0061] Hierarchical Structure of Cabinet Explanatory
Information
[0062] FIG. 7 illustrates an example of a hierarchical

structure of the cabinet explanatory information 314. The
cabinet explanatory information 314 explains the outline of
each file 5 contained in the corresponding cabinet 4. Spe-
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cifically, the cabinet explanatory information 314 is consti-
tuted of multiple pieces of information in the hierarchical
structure and is stored in the storage unit 31 in association
with each cabinet ID. For example, the cabinet explanatory
information 314 includes management information 314a
(see FIG. 8) related to management of each cabinet 4,
property information 31456 (FIG. 9) about the files 5 con-
tained in the cabinet 4, and detailed information 314¢ (FIG.
10) about items constituting the property information 3145.
The management information 314aq, the property informa-
tion 3145, and the detailed information 314c¢ are located at
the upper layer, the intermediate layer, and the lower layer,
respectively, of the hierarchical structure. The detailed infor-
mation 314c¢ is an example of attribute information of
selected information.

[0063] Next, the components 301 to 305 of the informa-
tion processing apparatus 3 will be described.

[0064] The receiver 301 receives, for example, a user 1D,
an image, voice data, positional information of the HMD
device 2, and various types of commands transmitted from
the HMD device 2.

[0065] When the receiver 301 receives a command indi-
cating a log-in request, positional information of the HMD
device 2, an image of a cabinet 4, and a user 1D, the
acquiring unit 302 acquires positional information of the
cabinet 4 and the cabinet ID thereof based on the positional
information of the HMD device 2, the image of the cabinet
4, and the map data 313. Furthermore, the acquiring unit 302
calculates the distance from the HMD device 2 to the cabinet
4 based on the positional information of the HMD device 2
and the positional information of the cabinet 4. If the image
includes multiple cabinets 4, the acquiring unit 302 calcu-
lates the distance to each cabinet 4.

[0066] Alternatively, the surface of each cabinet 4 may be
provided with a code image, such as a Quick Response (QR)
code (registered trademark) in which the positional infor-
mation of the cabinet 4 and the cabinet ID thereof are
encrypted. In this case, the acquiring unit 302 may decrypt
the code image and the cabinet ID included in the image
photographed by the outward camera 23A of the HMD
device 2 so as to acquire the positional information and the
cabinet ID of the cabinet 4.

[0067] The display-image generating unit 303 generates a
display image to be displayed on the display unit 22 of the
HMD device 2, such as a display image including the
cabinet explanatory information 314 according to the dis-
tance from the HMD device 2 to the cabinet 4. Specifically,
the display-image generating unit 303 generates a display
image by changing the text size of the cabinet explanatory
information 314 such that the text size is larger for the
cabinet 4 with the longer distance to the HMD device 2 than
for the cabinet 4 with the shorter distance to the HMD device
2. In a case where the text size is not changed, the text of the
cabinet explanatory information 314 displayed as a virtual
image appears to be small as the distance from the HMD
device 2 to the cabinet 4 increases. In contrast, this exem-
plary embodiment may prevent the text from appearing to be
small.

[0068] The transmitter 304 commands the HMD device 2
to display the generated display image as a virtual image.
Specifically, the transmitter 304 transmits the display image
generated by the display-image generating unit 303 and
positional information (e.g., near the corresponding cabinet
4) where the display image is to be visually recognized as a
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virtual image to the HMD device 2 and commands the HMD
device 2 to display the display image as a virtual image near
the cabinet 4. The positional information of the virtual image
may be the front surface of the cabinet 4.

[0069] When a file 5 is fetched from the cabinet 4 and the
tag reader 7 is no longer able to read information from the
IC tag 6, the managing unit 305 determines that the file 5 has
been fetched from the cabinet 4. When the file 5 is returned
to the cabinet 4 and the tag reader 7 is able to read
information from the IC tag 6, the managing unit 305
determines that the file 5 has been returned to the cabinet 4.
[0070] Operation of First Exemplary Embodiment
[0071] Next, an example of operation of the information
processing system 1 will be described with reference to
FIGS. 7 to 10 in accordance with a flowchart in FIG. 11.
[0072] 1. Log-In

[0073] For example, when the user using the HMD device
2 moves his/her hand to perform a gesture (first gesture) for
making a command for photographing the cabinets 4, the
gesture detector 270 of the HMD device 2 detects the first
gesture from a distance image acquired by the distance
image sensor of the sensor unit 24 and transmits a first
command corresponding to the first gesture to the controller
20.

[0074] Based on the first command from the gesture
detector 270, the controller 20 controls the outward camera
23A so as to photograph the cabinets 4. The controller 20
stores the photographed image into the storage unit 21
together with positional information detected by the position
detector 26 when the image is photographed.

[0075] Subsequently, when the user using the HMD
device 2 moves his/her hand to perform a gesture (second
gesture) for making a log-in command, the gesture detector
270 of the HMD device 2 detects the second gesture from
the distance image acquired by the distance image sensor of
the sensor unit 24 and transmits a second command corre-
sponding to the second gesture to the controller 20.

[0076] The transmitter 200 of the HMD device 2 transmits
a log-in request to the information processing apparatus 3
together with the image, the positional information of the
HMD device 2, and the user ID for identifying the user using
the HMD device 2.

[0077] The receiver 301 of the information processing
apparatus 3 receives the log-in request, the image, the
positional information of the HMD device 2, and the user ID
transmitted from the HMD device 2 (Yes in step S1).
[0078] 2. Acquisition of Positional Information of Cabinet
[0079] From the image and the positional information of
the HMD device 2 received by the receiver 301 and also
from the map data 313, the acquiring unit 302 acquires
positional information and a cabinet ID of each cabinet 4
included in the image. Furthermore, based on the positional
information of the HMD device 2 and the positional infor-
mation of the cabinet 4, the distance from the HMD device
2 to the cabinet 4 is calculated (step S2). In a case shown in
FIG. 8 to be described later, a distance L, to the cabinet 4A
and a distance L, to the cabinet 4B are calculated.

[0080] 3. Generation of Display Image

[0081] Based on the cabinet ID acquired by the acquiring
unit 302 and the distance from the HMD device 2 to the
cabinet 4 calculated by the acquiring unit 302, the display-
image generating unit 303 generates a display image (step
S3). Specifically, the display-image generating unit 303
reads the upper-layer management information 314a of the
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cabinet explanatory information 314 corresponding to the
cabinet ID from the storage unit 31 and generates the display
image by changing the text size in accordance with the
distance from the HMD device 2 to the cabinet 4.

[0082] 4. Transmission of Display Image and Positional
Information
[0083] The transmitter 304 transmits the display image

generated by the display-image generating unit 303 and the
positional information of the cabinet 4 acquired by the
acquiring unit 302 to the HMD device 2 (step S4).
[0084] The display controller 202 of the HMD device 2
controls the display unit 22 based on the display image and
the positional information such that the display image is
visually recognized as a virtual image near the cabinet 4.
[0085] FIG. 8 illustrates a display example of virtual
images. For example, virtual images 110a and 11056 shown
in FIG. 8 include departments that use the cabinets 4, the
types of files 5 contained in the cabinets 4, and management
information 314a, such as access-related information. The
access-related information includes a key manager, a person
given an access right, and so on. Each of the virtual images
1104 and 1106 is a two-dimensional image that includes the
management information 314a.
[0086] Specifically, as shown in FIG. 8, the user using the
HMD device 2 visually recognizes the virtual image 110a
including the management information 314a that reads
“THERE IS DESIGN SPECIFICATION DOCUMENT IN
CABINET OF DESIGN DEPARTMENT. ASK MR./MS.
FOR KEY.” near the far-side cabinet 4A located
away from the HMD device 2 by the distance L. The user
also visually recognizes the virtual image 1105 including the
management information 314a that reads “THERE IS
APPLICATION-RELATED DOCUMENT IN CABINET
OF INTELLECTUAL PROPERTY DEPARTMENT.
ACCESS IS RESTRICTED TO MEMBERS OF INTEL-
LECTUAL PROPERTY DEPARTMENT.” near the near-
side cabinet 4B located away from the HMD device 2 by the
distance L,. The management information 314a is posi-
tioned at the upper layer of the hierarchical structure.
[0087] Although the text of the management information
314a displayed as a virtual image may appear to be small in
reality as the distance from the HMD device 2 to each
cabinet 4 increases, the text is prevented from appearing to
be small by changing the text size, thereby achieving better
readability of the management information 314a, as com-
pared with a case where the text size is not changed.
[0088] Alternatively, a virtual image according to the
access right given to the user using the HMD device 2 may
be displayed. For example, the acquiring unit 302 acquires
department information from the user attribute table 311
based on auser ID and acquires a department using a cabinet
4 from the management information 314a of the cabinet
explanatory information 314. If the user using the HMD
device 2 is an outsider not belonging to the department using
the cabinet 4, it is determined that the user does not have an
access right to the information so as not to generate a display
image or not to display the information as a virtual image.
As another alternative, the upper-layer management infor-
mation 314q alone may be displayed as a virtual image to the
outsider, such that the intermediate-layer property informa-
tion 3145 and the lower-layer detailed information 314¢ are
not displayed as a virtual image.
[0089] Furthermore, information to be virtually displayed
as a virtual image may be changed in accordance with a
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predetermined time period. For example, the cabinet
explanatory information 314 may entirely be accessible
during the predetermined time period (e.g., 8:00 AM to 6:00
PM), whereas outsiders are not allowed to access the entire
cabinet explanatory information 314 or the property infor-
mation 3145 and the detailed information 314c¢ outside the
predetermined time period, meaning that the information is
not displayed as a virtual image.

[0090] 5. Reception of Operation

[0091] As shown in FIG. 9, when the user using the HMD
device 2 moves his/her hand at a position located away from
the cabinet 4A relative to the virtual image 110qa displayed
near the cabinet 4A and performs a gesture (third gesture) for
making an intermediate-layer display command, the gesture
detector 270 of the HMD device 2 detects the third gesture
from a distance image acquired by the distance image sensor
of the sensor unit 24 and transmits a third command corre-
sponding to the third gesture to the controller 20.

[0092] The transmitter 200 transmits the third command
from the gesture detector 270 to the information processing
apparatus 3 together with the user ID.

[0093] When the receiver 301 of the information process-
ing apparatus 3 receives the third command and the user ID
transmitted from the HMD device 2 (step S5), the acquiring
unit 302 acquires the intermediate-layer property informa-
tion 3145 of the cabinet explanatory information 314 from
the storage unit 31 based on the third command.

[0094] The display-image generating unit 303 generates a
display image including the property information 3145
acquired from the acquiring unit 302 (step S6).

[0095] The transmitter 304 transmits the display image
generated by the display-image generating unit 303 and
positional information of the cabinet 4 acquired by the
acquiring unit 302 to the HMD device 2 (step S7).

[0096] The display controller 202 of the HMD device 2
controls the display unit 22 based on the display image and
the positional information such that the display image is
visually recognized as a virtual image near the cabinet 4.
[0097] FIG. 9 illustrates a display example of virtual
images. A virtual image 111a shown in FIG. 9 includes
property information 3145 of files 5 contained in the cabinet
4. As shown in FIG. 9, the property information 3145
includes, for example, a file name, a data format, and a data
created time of each contained file 5. The virtual image 111a
is a two-dimensional image that includes the property infor-
mation 314b. As shown in FIG. 9, the user using the HMD
device 2 is able to view the upper-layer management infor-
mation 314a and the intermediate-layer property informa-
tion 3145 from a position located away from the cabinet 4A.
[0098] Subsequently, as shown in FIG. 10, when the user
using the HMD device 2 moves his/her hand relative to the
virtual image 111a displayed near the cabinet 4A and
performs a gesture (fourth gesture) for displaying an icon
120 for selecting an item from the property information
3145 included in the virtual image 111« and for operating the
icon 120, the gesture detector 270 of the HMD device 2
detects the fourth gesture from a distance image acquired by
the distance image sensor of the sensor unit 24 and transmits
a fourth command corresponding to the fourth gesture and
positional information of the item to the controller 20.
[0099] The transmitter 200 transmits the fourth command
and the positional information of the item from the gesture
detector 270 to the information processing apparatus 3
together with the user ID.
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[0100] When the receiver 301 of the information process-
ing apparatus 3 receives the fourth command, the positional
information of the item, and the user ID transmitted from the
HMD device 2 (step S5), the acquiring unit 302 acquires the
detailed information 314¢ corresponding to the lower-layer
item of the cabinet explanatory information 314 from the
storage unit 31 based on the fourth command and the
positional information of the item.

[0101] The display-image generating unit 303 generates a
display image including the detailed information 314c
acquired by the acquiring unit 302 (step S6).

[0102] The transmitter 304 transmits the display image
generated by the display-image generating unit 303 and the
positional information of the item acquired by the acquiring
unit 302 to the HMD device 2 (step S7).

[0103] The display controller 202 of the HMD device 2
controls the display unit 22 based on the display image and
the positional information of the item such that the display
image is visually recognized as a virtual image near the
cabinet 4A.

[0104] FIG. 10 illustrates a display example of virtual
images. Virtual images 112¢ and 113a¢ shown in FIG. 10
each include detailed information 314¢ of an item consti-
tuting the property information 3145. When an item corre-
sponding to the name of the manager (e.g., Taro Fuji) is
selected from the property information 3146 by using the
icon 120, the virtual image 112« including the detailed
information 314c¢ (i.e., contact information of Taro Fuji) is
virtually displayed. When an item corresponding to a
graphic list is selected from the property information 3145
by using the icon 120, the virtual image 113« including the
detailed information 314¢ about the graphic list (e.g., cre-
ated time and updated time) is virtually displayed. The
detailed information 314c is located at the lower layer of the
property information 31454. Each of the virtual images 112a
and 113a¢ is a two-dimensional image that includes the
detailed information 314¢. By making the items selectable
using the icon 120, the property information 3145 and the
detailed information 314¢ may be viewed from a position
located away from the cabinet 4A.

[0105] If a command indicating an operation is not
received after a predetermined time period in step S5
described above (Yes in step S8), a forced log-out process
from the HMD device 2 is performed (step S9). Alterna-
tively, the log-out process may be performed based on a
log-out request from the user using the HMD device 2.
[0106] Another Display Example of Virtual Images
[0107] FIG. 12 illustrates another display example of
virtual images. As shown in FIG. 12, virtual images with
different amounts of information may be virtually displayed
in accordance with the distances from the HMD device 2 to
the cabinets 4. Specifically, as shown in FIG. 12, a virtual
image 110a resembling a digital signage with the smaller
amount of information may be virtually displayed for the
far-side cabinet 4A, and a virtual image 1115 with the larger
amount of information than the virtual image 110a may be
virtually displayed for the near-side cabinet 4B. The virtual
image 110a includes management information 314a. The
virtual image 1115 includes property information 314b.
Although the virtual image 1115 displayed at the near-side
cabinet 4B has a large amount of information, the virtual
image 1115 is readable since the distance to the cabinet 4B
is short. In the case shown in FIG. 12, the display-image
generating unit 303 may generate a display image by chang-
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ing the text size such that the text size is larger for the
cabinet 4 with the longer distance to the HMD device 2 than
for the cabinet 4 with the shorter distance to the HMD device
2.

Second Exemplary Embodiment

[0108] FIG. 13 is a block diagram illustrating an example
of a control system of an information processing apparatus
according to a second exemplary embodiment of the present
invention. In contrast to the first exemplary embodiment in
which the cabinet explanatory information 314 is virtually
displayed as information related to a contained object, a
cabinet interior image 315 is virtually displayed in the
second exemplary embodiment. The following description
focuses on the differences from the first exemplary embodi-
ment.

[0109] Specifically, the storage unit 31 of the information
processing apparatus 3 according to this exemplary embodi-
ment stores therein the cabinet interior image 315 in place of
the cabinet explanatory information 314. The cabinet inte-
rior image 315 is an example of information related to a
contained object.

[0110] The display-image generating unit 303 generates a
display image to be displayed on the display unit 22 of the
HMD device 2, such as a display image including the
cabinet interior image 315 according to the distance from the
HMD device 2 to each cabinet 4.

[0111] The cabinet interior image 315 is an image of what
may be viewed when the door of the cabinet 4 is opened. The
cabinet interior image 315 is stored in the storage unit 31 in
association with each cabinet ID.

[0112] FIG. 14 illustrates a display example of virtual
images. FIG. 14 illustrates a state where a virtual image 114a
is virtually displayed on the front surface of the far-side
cabinet 4A and a virtual image 11456 is virtually displayed on
the front surface of the near-side cabinet 4B. Each of the
virtual images 114a and 1145 is a virtually-displayed display
image generated based on the cabinet interior image 315.
The virtual images 114a and 1145 are images of what may
be viewed when the doors of the cabinets 4A and 4B are
opened, respectively. Specifically, the virtual image 114a
includes spines 315a and file names 3155 of files 5 contained
in the cabinet 4A. The virtual image 1145 includes spines
315a and file names 3155 of files 5 contained in the cabinet
4B. The virtual images 114a and 1145 are two-dimensional
images. Although the text of the file names 3155 displayed
as a virtual image may actually appear to be small in reality
as the distance from the HMD device 2 to each cabinet 4
increases, the text is prevented from appearing to be small
by changing the text size, thereby achieving better readabil-
ity of the file names 31554, as compared with a case where
the text size is not changed.

[0113] The display width of each file name 3155 corre-
sponds to the spine width of the actual file 5, and the text of
the file name 3155 is displayed with a size according to the
display width. The colors of the spines 315a or the file
names 3154 of the files 5 may be changed in accordance
with the number of times the actual files 5 are taken out from
the cabinets 4. For example, the displayed color may be
changed to a brighter color or a highly-visible color as the
number of times a file 5 is taken out from the corresponding
cabinet 4 increases. This allows a frequently-used file 5 to be
readily spotted, as compared with a case where the color
thereof is not changed. Alternatively, the spines 315a or the
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file names 31554 of the files 5 may be displayed in a color
indicating that the actual files 5 are taken out from the
cabinets 4. This readily makes it apparent that a file 5 is
taken out from the corresponding cabinet 4. In a case where
cabinet IDs and file IDs are stored in association with each
other and a file 5 is about to be contained in the wrong
cabinet 4, a notification may be provided in accordance with
a certain method, such as the display unit 22 of the HMD
device 2 displaying a notification that the destination of the
file 5 is wrong.

[0114] Another Display Example of Virtual Images
[0115] FIG. 15 illustrates another display example of
virtual images. FIG. 15 illustrates a state where virtual
images 114a and 1145 are virtually displayed on the front
surfaces of the cabinets 4A and 4B, respectively. The virtual
images 114a and 1145 are images of what may be viewed
when the doors of the cabinets 4A and 4B are opened,
respectively. Because the cabinets 4A and 4B are separated
from the user using the HMD device 2 by the same distance,
the virtual images 114a and 11454 are displayed with the
same size.

[0116] In a case where the user using the HMD device 2
operates the icon 120 to select a file (e.g., spine 315a)
included in the virtual image 1145, as described above with
reference to FIG. 10, detailed information related to the file
5 may be displayed as a virtual image.

[0117] Modification of User Attribute Table

[0118] FIG. 16 illustrates a modification of the user attri-
bute table. A user attribute table 311a shown in FIG. 16 is
obtained by adding an “access right to specific cabinet” field
to the user attribute table 311 shown in FIG. 5. In the “access
right to specific cabinet” field, information indicating
whether or not there is an access right to a specific cabinet
is recorded.

[0119] In this case, in the “cabinet ID” field of the cabinet
table 312 shown in FIG. 6, an ID having the character “C”
at the head may be added in a case of a normal cabinet 4, and
the character “S” may be added to the head of a normal ID
in a case of a specific cabinet 4 that may require an access
right. Accordingly, it is clear whether or not a corresponding
cabinet 4 is a specific cabinet 4 in accordance with a cabinet
D.

[0120] In a case where a cabinet 4 included in an image is
a specific cabinet 4, the acquiring unit 302 refers to the user
attribute table 311a shown in FIG. 16 so as to determine
whether or not a user using the HMD device 2 has an access
right to the specific cabinet 4 based on a user ID.

[0121] The display-image generating unit 303 generates a
display image in accordance with whether or not the user has
an access right. If the user has no access right, a display
image does not have to be generated. In the case shown in
FIG. 15, if the user using the HMD device 2 operates the
icon 120 to select a file (e.g., spine 315a) included in the
virtual image 1145, as described above with reference to
FIG. 10, the detailed information related to the file 5 may be
displayed as a virtual image only if the user using the HMD
device 2 has an access right to the cabinet 4B.

[0122] Each cabinet 4 may have a door and a lock con-
troller that unlocks the door if the user using the HMD
device 2 has an access right to the cabinet 4. In this case, the
acquiring unit 302 of the information processing apparatus
3 determines whether or not the user has an access right
based on the user attribute table 311a, and notifies the lock
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controller of the determination result, thereby eliminating a
locking process to be performed by the manager.
[0123] Although the exemplary embodiments of the pres-
ent invention have been described above, the exemplary
embodiments of the present invention are not limited to the
above exemplary embodiments, and various modifications
are permissible within the scope of the invention. For
example, although a light-transmissive head-mounted dis-
play device is described as a display device in each exem-
plary embodiment, an exemplary embodiment of the present
invention may be similarly applied to a portable information
terminal, such as a smartphone that displays a display image
as a virtual image on a photographed image of the real space
(background) in an overlapping manner.
[0124] Furthermore, at least one of the functions of the
information processing apparatus 3 may be transferred to the
HMD device 2, and at least one of the functions of the HMD
device 2 may be transferred to the information processing
apparatus 3. For example, the voice recognition function of
the HMD device 2 may be transferred to the information
processing apparatus 3, such that a voice signal is transmit-
ted from the HMD device 2 to the information processing
apparatus 3 and is converted into voice data by using the
voice recognition function of the information processing
apparatus 3.
[0125] Each of the components included in the controllers
20 and 30 may be partially or entirely constituted of a
hardware circuit, such as a field programmable gate array
(FPGA) or an application specific integrated circuit (ASIC).
[0126] One or some of the components in each of the
above exemplary embodiments may be omitted or changed
within the scope of the invention. Furthermore, in the
flowchart in each of the above exemplary embodiments, for
example, a step or steps may be added, deleted, changed, or
interchanged within the scope of the invention. Moreover,
the program used in each of the above exemplary embodi-
ments may be provided by being recorded on a computer
readable recording medium, such as a compact disc read-
only memory (CD-ROM). Alternatively, the program used
in each of the above exemplary embodiments may be stored
in an external server, such as a cloud server, and may be used
via a network.
[0127] The foregoing description of the exemplary
embodiments of the present invention has been provided for
the purposes of illustration and description. It is not intended
to be exhaustive or to limit the invention to the precise forms
disclosed. Obviously, many modifications and variations
will be apparent to practitioners skilled in the art. The
embodiments were chosen and described in order to best
explain the principles of the invention and its practical
applications, thereby enabling others skilled in the art to
understand the invention for various embodiments and with
the various modifications as are suited to the particular use
contemplated. It is intended that the scope of the invention
be defined by the following claims and their equivalents.
What is claimed is:
1. An information processing apparatus comprising:
an acquiring unit configured to:
acquire identification information of a container con-
taining a contained object from an image acquired as
a result of photographing the container by using a
display device that displays a virtual-space image
and a real space in an overlapping manner and that
has a photographing function; and
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determine whether a user using the information pro-
cessing apparatus has an access right to the con-
tainer; and
a command unit configured to command the display
device to display, in accordance with the access right,
information related to the contained object stored in
association with the identification information as the
virtual-space image near the container.
2. The information processing apparatus according to
claim 1,
wherein the acquiring unit is configured to acquire a
distance between the display device and the container,
and
wherein the command unit is configured to command to
display the information related to the contained object
by changing a text size of the information such that the
text size is larger for the container with a longer
distance to the display device than the container with a
shorter distance to the display device.
3. The information processing apparatus according to
claim 1,
wherein the command unit is configured to command to
change the information related to the contained object
based on a command from the display device.
4. The information processing apparatus according to
claim 3,
wherein the command unit is configured to command to
display attribute information of selected information
based on the command from the display device.
5. The information processing apparatus according to
claim 4,
wherein displaying of the attribute information is limited
by the access right given to the user using the display
device.
6. The information processing apparatus according to
claim 1,
wherein the information related to the contained object
includes contents according to the access right given to
a user using the display device.
7. The information processing apparatus according to
claim 1,
wherein the information related to the contained object is
changed in accordance with a predetermined time.
8. The information processing apparatus according to
claim 1,
wherein the contained object is a file that binds a docu-
ment, and
wherein the information related to the contained object is
a file name displayed on a spine of the file.
9. The information processing apparatus according to
claim 8,
wherein the file name is displayed with a display width
having a size corresponding to a spine width of the
actual file, and text of the file name is displayed with a
size according to the display width.
10. The information processing apparatus according to
claim 8,
wherein a color the file is changed in accordance with the
number of times the actual file is taken out from the
container.
11. The information processing apparatus according to
claim 8,
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wherein the file is displayed in a color indicating that the
actual file is taken out from the container.

12. The information processing apparatus according to

claim 1,

wherein the container includes a door and a lock control-
ler that unlocks the door if the user has the access right
to the container.

13. The information processing apparatus according to

claim 1,

wherein the command unit is configured to command to
display a notification in a case where the container and
the contained object are associated with each other and
the contained object is taken out or if the contained
object is to be contained in a wrong container.

14. The information processing apparatus according to

claim 1,
wherein if a photographed image of the container and a
log-in request are received from the display device, the
command unit is configured to command to display the
information related to the contained object as the
virtual-space image, and wherein if no command is
made for a predetermined time or if no log-out request
is received, the command unit is configured to com-
mand to end the displaying of the information related to
the contained object as the virtual-space image.
15. An information processing system comprising:
a display device that displays a virtual-space image and a
real space in an overlapping manner and that has a
photographing function;
an acquiring unit configured to:
acquire identification information of a container con-
taining a contained object from an image acquired as
a result of the display device photographing the
container; and

determine whether a user using the information pro-
cessing apparatus has an access right to the con-
tainer; and

a command unit that commands the display device to
display, in accordance with the access right, informa-
tion related to the contained object stored in association
with the identification information as the virtual-space
image near the container.

16. A non-transitory computer readable medium storing a
program causing a computer to execute a process for pro-
cessing information, the process comprising:

acquiring identification information of a container con-
taining a contained object from an image acquired as a
result of photographing the container by using a display
device that displays a virtual-space image and a real
space in an overlapping manner and that has a photo-
graphing function;

determining whether a user using the information pro-
cessing apparatus has an access right to the container;
and

commanding the display device to display, in accordance
with the access right, information related to the con-
tained object stored in association with the identifica-
tion information as the virtual-space image near the
container.



