wo 2016/157703 A1 [N I 000 000000 O O

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2016/157703 Al

6 October 2016 (06.10.2016) WIPOIPCT
(51) International Patent Classification: (81) Designated States (uniess otherwise indicated, for every
GO6F 3/01 (2006.01) GO6F 3/0481 (2013.01) kind of national protection available). AE, AG, AL, AM,
GO6F 3/042 (2006.01) A47B 21/007 (2006.01) AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
21) Tnt tional Apolication Number BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
(21) International Application Number: DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
PCT/JP2016/000952 HN, HR, HU, ID, IL, IN, IR, IS, KE, KG, KN, KP, KR,
(22) International Filing Date: KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG,
23 February 2016 (23.02.2016) MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
) PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
(25) Filing Language: English SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
(26) Publication Language: English TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(30) Priority Data: (84) Designated States (uniess otherwise indicated, for every
2015-073833 31 March 2015 (31.03.2015) JP kind Of regional pl‘OleCliOl’l available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
(71) Applicant: SONY CORPORATION [JP/JP]; 1-7-1 Kon- TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
an, Minato-ku, Tokyo, 1080075 (JP). TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
(72) Inventors: IKEDA, Tetsuo; c/o SONY CORPORATION, DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
1-7-1 Konan, Minato-ku, Tokyo, 1080075 (JP). SAITO, LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
S . SM, TR), OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ,
Hiroshi; c/o SONY CORPORATION, 1-7-1 Konan, Min- GW, KM, ML, MR, NE, SN, TD, TG)
ato-ku, Tokyo, 1080075 (JP). KAMACHI, Maya; c/o ’ ? ? T T ’
SONY CORPORATION, 1-7-1 Konan, Minato-ku, Tokyo, Published:
"}(1)8(1)\2715 _7(_J1P %(ofllaﬁ?{ﬁsmlzaltlo’-ljul,llfggs?(l)\?({)ogggﬁ)o RA- with international search report (Art. 21(3))
(74) Agents: KAMEYA, Yoshiaki et al.; HAZUKI INTERNA-

TIONAL YOTSUYA, Daiichi Tomizawa Building, 3-1-3,
Yotsuya, Shinjuku-ku, Tokyo, 1600004 (JP).

(54) Title: INFORMATION PROCESSING SYSTEM, INFORMATION PROCESSING METHOD AND PROGRAM

100A

(57) Abstract: There is provided an information processing apparatus in-

1\ 130A 110A

cluding circuitry configured to control output of a first content according to
first content information, determine information related to a real object

which is different from a manipulation body used for content selection or ob-

[~ 140A WL

ject manipulation by a user, and control output of a second content, which is
different from the first content, according to second content information,
wherein the second content information is based on the first content informa-
tion and the determined information related to the real object.



WO 2016/157703 PCT/JP2016/000952

Description

Title of Invention: INFORMATION PROCESSING SYSTEM, IN-
FORMATION PROCESSING METHOD AND PROGRAM

[0001]

[0002]

[0003]

[0004]

[0005]

[0006]

[0007]

CROSS REFERENCE TO RELATED APPLICATIONS
This application claims the benefit of Japanese Priority Patent Application JP
2015-073833 filed March 31, 2015, the entire contents of which are incorporated

herein by reference.

Technical Field

The present disclosure relates to an information processing system, an information
processing method and a program.
Background Art

Devices configured to display various pieces of information according to a ma-
nipulation with respect to a touch panel of a smartphone or a tablet terminal are
widespread. In tablet terminals, implementation of a large screen size and a method of
a plurality of users simultaneously performing manipulations are considered. In
addition, projectors have been used as devices configured to display information since
the past.

With the proliferation of such devices configured to display information, various user
interfaces for enabling various manipulations with respect to displayed information
have been proposed. For example, in the following Patent Literature 1, a technique for
reading corresponding information such as a URL with reference to a database using

an image captured by a mobile terminal as a key is disclosed.
Citation List

Patent Literature
PTL 1: JP 2006-48672A
Summary

Technical Problem

A surrounding environment of a device when information is displayed or a state of
displayed information is not always constant. For example, various real objects may be
near the device and various display objects may be displayed. In view of the above
situations, there is a need to display information appropriately and efficiently
according to the real object or the display object, and increase user convenience.

Accordingly, the present disclosure proposes a novel and improved information
processing system, information processing method and program through which it is

possible to increase user convenience.
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Solution to Problem

According to an aspect of the present disclosure, there is provided an information
processing apparatus including: circuitry configured to control output of a first content
according to first content information, determine information related to a real object
which is different from a manipulation body used for content selection or object ma-
nipulation by a user, and control output of a second content, which is different from the
first content, according to second content information, wherein the second content in-
formation is based on the first content information and the determined information
related to the real object.

According to another aspect of the present disclosure, there is provided an in-
formation processing method including: outputting a first content according to first
content information, determining information related to a real object which is different
from a manipulation body used for content selection or object manipulation by a user,
and outputting a second content, which is different from the first content, according to
second content information, wherein the second content information is based on the
first content information and the determined information related to the real object.

According to another aspect of the present disclosure, there is provided a non-
transitory computer-readable medium having embodied thereon a program, which
when executed by a computer causes the computer to execute a method, the method
including: outputting a first content according to first content information, determining
information related to a real object which is different from a manipulation body used
for content selection or object manipulation by a user, and outputting a second content,
which is different from the first content, according to second content information,
wherein the second content information is based on the first content information and
the determined information related to the real object.

Advantageous Effects of Invention

According to an embodiment of the present disclosure described above, it is possible
to increase user convenience. Note that the above advantageous effects are not strictly
limiting, and that any advantageous effect indicated in the present disclosure or another
advantageous effect that may be reasoned from the present disclosure may also be
exhibited in addition to, or instead of, the above advantageous effects.

Brief Description of Drawings

[fig. 1]FIG. 1 is a diagram illustrating an exterior configuration example of an in-
formation processing system according to an embodiment.

[fig.2]FIG. 2 is a diagram illustrating an exterior configuration example of an in-
formation processing system according to an embodiment.

[fig.3]FIG. 3 is a diagram illustrating an exterior configuration example of an in-
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formation processing system according to an embodiment.

[fig.4]FIG. 4 is a block diagram illustrating an exemplary logical configuration of an
information processing system according to an embodiment.

[fig.5]FIG. 5 is a block diagram illustrating an exemplary logical configuration of an
information processing system according to an embodiment.

[fig.6]FIG. 6 a flowchart illustrating an exemplary flow of correspondence relation DB
update processes performed in an information processing system according to an em-
bodiment.

[fig.7]FIG. 7 is a flowchart illustrating an exemplary flow of real object recognition
processes performed in an information processing system according to an embodiment.
[fig.8]FIG. 8 is a flowchart illustrating an exemplary flow of real object identification
processes performed in an information processing system according to an embodiment.
[fig.9]FIG. 9 is a diagram for describing an exemplary process of acquiring a position
map according to an embodiment.

[fig. 10]FIG. 10 is a diagram for describing an exemplary process of computing a con-
cordance rate of a position map according to an embodiment.

[fig. 11]FIG. 11 is a flowchart illustrating an exemplary flow of real object DB update
processes performed in an information processing system according to an embodiment.
[fig.12]FIG. 12 is a diagram for describing an exemplary process of updating a
position map in a real object DB according to an embodiment.

[fig.13]FIG. 13 is a flowchart illustrating an exemplary flow of provided information
display processes performed in an information processing system according to an em-
bodiment.

[fig.14]FIG. 14 is a flowchart illustrating an exemplary flow of provided information
display processes performed in an information processing system according to an em-
bodiment.

[fig. 15]FIG. 15 is a diagram illustrating exemplary information stored in a display
object DB according to an embodiment.

[fig.16]FIG. 16 is a diagram illustrating exemplary information stored in a real object
DB according to an embodiment.

[fig.17]FIG. 17 is a diagram illustrating exemplary information stored in a real object
DB according to an embodiment.

[fig. 18]FIG. 18 is a diagram for describing an exemplary process of identifying a real
object according to an embodiment.

[fig. 19]FIG. 19 is a diagram for describing an exemplary process of identifying a real
object according to an embodiment.

[fig.20]FIG. 20 is a diagram for describing an exemplary process of a local corre-

spondence relation DB according to an embodiment.
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[fig.21]FIG. 21 is a diagram for describing an exemplary process of a local corre-
spondence relation DB according to an embodiment.

[fig.22]FIG. 22 is a diagram for describing an exemplary process of a cloud corre-
spondence relation DB according to an embodiment.

[fig.23]FIG. 23 is a diagram for describing an exemplary process of a cloud corre-
spondence relation DB according to an embodiment.

[fig.24]FIG. 24 is a diagram for describing an exemplary process of a cloud corre-
spondence relation DB according to an embodiment.

[fig.25]FIG. 25 is a diagram for describing an exemplary process of a cloud corre-
spondence relation DB according to an embodiment.

[fig.26]FIG. 26 is a block diagram illustrating an exemplary hardware configuration of
an information processing device according to an embodiment.

Description of Embodiments

Hereinafter, embodiments of the present disclosure will be described in detail and
with reference to the attached drawings. Note that, in this specification and the
appended drawings, structural elements that have substantially the same function and
structure are denoted with the same reference numerals, and repeated explanation of
these structural elements is omitted.

Also, in this specification and the appended drawings, elements having substantially
the same function and structure may in some cases be distinguished by different letters
appended to the same sign. For example, multiple elements having substantially the
same function and structure are distinguished as information processing systems 100A,
100B, 100C, and so on as appropriate. On the other hand, when not particularly distin-
guishing each of multiple elements having substantially the same function and
structure, only the same sign will be given. For example, the information processing
systems 100A, 100B and 100C will be simply designated the information processing
system 100 when not being particularly distinguished.

The description will proceed in the following order.

1. Configuration example

1.1. Exterior configuration example

1.2. Functional configuration example

2. Function details

2.1. DB update function

2.2. Provided information display function

3. Specific examples

4. Hardware configuration example

5. Summary
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<<1. Configuration example>>

<1.1. Exterior configuration example>

First, an exterior configuration of the information processing system 100 according
to an embodiment of the present disclosure will be described.

FIG. 1 is a diagram illustrating an exterior configuration example of the information
processing system 100A according to an embodiment. As illustrated in FIG. 1, the in-
formation processing system 100A according to an embodiment includes an input unit
110A and an output unit 130A. The information processing system 100A illustrated in
FIG. 1 is a system that displays information on a top surface of a table 140A and
enables a user who uses the information processing system 100A to manipulate the in-
formation displayed on the table 140A. A method of displaying information on the top
surface of the table 140A as illustrated in FIG. 1 is referred to as a "projection type."

The input unit 110A is a device configured to input manipulation content of the user
who uses the information processing system 100A or a shape or a pattern of an object
placed on the table 140A. In the example illustrated in FIG. 1, the input unit 110A is
provided above the table 140A and is suspended from, for example, the ceiling. That
is, the input unit 110A is provided separately from the table 140A serving as a target
on which information is displayed. As the input unit 110A, for example, a camera
configured to image the table 140A with one lens or a stereo camera capable of
imaging the table 140A with two lenses and recording depth direction information
(depth information) may be used.

When the camera configured to image the table 140A with one lens is used as the
input unit 110A, if the information processing system 100A analyzes an image
captured by the camera, it is possible to recognize the object placed on the table 140A.
In addition, when the stereo camera is used as the input unit 110A, the input unit 110A
can acquire depth information. When the input unit 110A acquires the depth in-
formation, the information processing system 100A can recognize, for example, a hand
or the object placed on the table 140A. In addition, when the input unit 110A acquires
the depth information, the information processing system 100A can recognize contact,
approach or release between the user's hand and the table 140A. Note that, in the
following description, a case in which the user brings a manipulation body such as a
hand in contact with or close to a display surface of information is simply referred to in
general as "contact." In this manner, the input unit 110A functions as an image sensor
configured to image the table 140A, a depth sensor configured to acquire depth in-
formation on the table 140A and a touch sensor configured to recognize contact on the
table 140A.

Hereinafter, a case in which the user's manipulation is recognized from an image

captured by the input unit 110A will be mainly described, but the present disclosure is
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not limited thereto. The user's manipulation may also be recognized by a touch panel
configured to recognize contact of the user's finger or the like. Also, the user's ma-
nipulation that the input unit 110A can acquire may include, for example, a stylus ma-
nipulation with respect to the display surface of information and a gesture ma-
nipulation with respect to a camera, in addition thereto.

The output unit 130A is a device that displays information on the table 140A and
outputs audio according to manipulation content of the user who uses the information
processing system 100A, which is input by the input unit 110A, content of information
output from the output unit 130A, and information of a shape, a pattern or the like of
the object placed on the table 140A. As the output unit 130A, for example, a projector
or a speaker is used. In the example illustrated in FIG. 1, the output unit 130A is
provided above the table 140A and is suspended from, for example, the ceiling. When
the output unit 130A is formed by the projector, the output unit 130A projects in-
formation on the top surface of the table 140A.

The user who uses the information processing system 100A can place a finger or the
like on the table 140A and perform a manipulation with respect to information on the
table 140A displayed by the output unit 130A. In addition, when the object is placed
on the table 140A and recognized by the input unit 110A, the user who uses the in-
formation processing system 100A can perform various manipulations for the
recognized object.

Also, although not illustrated in FIG. 1, other devices may be connected to the in-
formation processing system 100A. For example, a lighting device for illuminating the
table 140A may be connected to the information processing system 100A. When the
lighting device for illuminating the table 140A is connected to the information
processing system 100A, the information processing system 100A can control a
lighting state of the lighting device according to a state of the display surface of in-
formation.

A mode of the information processing system 100 according to an embodiment of the
present disclosure is not limited to the illustration in FIG. 1. Hereinafter, other modes
of the information processing system 100 according to an embodiment will be ex-
emplified with reference to FIGS. 2 and 3.

FIG. 2 is a diagram illustrating an exterior configuration example of the information
processing system 100B according to an embodiment. In the information processing
system 100B illustrated in FIG. 2, a touch panel type display is formed on a top surface
of a table 140B. In the present configuration example, the output unit 130B may be
formed by the touch panel type display. That is, in the present configuration example,
the display surface of information is the touch panel type display. A method of

displaying information on the touch panel provided on the top surface of the table
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140B as illustrated in FIG. 2 is also referred to as a "touch panel type." As illustrated in
FIG. 2, the input unit 110B may be formed by the touch panel type display or may be
provided above the table 140B and separated from the table 140B. For example, the
input unit 110B formed by the touch panel type display serves as the touch sensor, and
the input unit 110B provided above the table 140B serves as the image sensor and the
depth sensor.

FIG. 3 is a diagram illustrating an exterior configuration example of the information
processing system 100C according to an embodiment. The information processing
system 100C illustrated in FIG. 3 is formed such that information is projected to the
output unit 130C from below a table 140C, and thus the information is displayed on a
surface of the table 140C. That is, in the information processing system 100C il-
lustrated in FIG. 3, the display surface of information is a top surface of the table
140C. A surface of the table 140C is formed of a transparent or semitransparent
material such as a glass plate or a transparent plastic plate. A method in which in-
formation is projected to the output unit 130C from below the table 140C and thus the
information is displayed on the top surface of the table 140C as illustrated in FIG. 3 is
also referred to as a "rear projection type." As illustrated in FIG. 3, an input unit 110C
may be provided above the table 140C and separated from the table 140C, or may be
provided below the table 140C and separated from the table 140C. For example, the
input unit 110C provided above the table 140C serves as the image sensor and the
depth sensor, and the input unit 110C provided below the table 140C serves as the
touch sensor.

In the following description, the projection type information processing system 100
illustrated in FIG. 1 will be exemplified. In addition, information displayed by the
output unit 130 such as an application window, an image or a video is also referred to
as "a display object." Hereinafter, the display object will be described as the ap-
plication window. In addition, the object which is placed on or held over the top
surface of the table 140A near the information processing system 100 is also referred
to as "a real object.” The user's body may also be regarded as the real object. The
display object may be displayed on various object surfaces. For example, the display
object may be projected on the top surface of the table 140A, or may be projected on
the real object such as a screen placed on the table 140A. In this specification, the
object surface on which the display object is displayed is also simply referred to as a
"display surface."

<1.2. Functional configuration example>

Next, a functional configuration of the information processing system 100 according
to an embodiment will be described.

FIG. 4 is a block diagram illustrating an exemplary logical configuration of the in-
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formation processing system 100 according to an embodiment. As illustrated in FIG. 4,
the information processing system 100 according to an embodiment includes the input
unit 110, a control unit 120, the output unit 130 and a storage unit 150.

(1) Input unit 110

The input unit 110 has a function of receiving an input of various pieces of in-
formation to the input unit 110. For example, the input unit 110 functions as the image
sensor configured to image the table 140A, the depth sensor configured to acquire
depth information on the table 140A and the touch sensor configured to recognize
contact on the table 140A as described above. A range in which information is
displayed by the output unit 130 and a range in which the input unit 110 receives an
input of information may be the same or different. For example, the input unit 110 may
acquire image data, depth information, or contact information from a wider range than
the range displayed by the output unit 130.

As the image sensor, the input unit 110 may be formed by, for example, a visible
light camera or an infrared camera. As the depth sensor, the input unit 110 may be
formed by, for example, a stereo camera, a distance measuring sensor using a time of
flight method, or a distance measuring sensor using a structured light method. As the
touch sensor, the input unit 110 may also be formed by a touch panel, or may
recognize contact according to depth information.

In addition, the input unit 110 may be formed by a biometric sensor configured to
acquire biometric information such as a body temperature, perspiration, or a pulse of
the user.

(2) Control unit 120

The control unit 120 serves as an arithmetic processing unit and a control device, and
controls overall operations in the information processing system 100 according to
various programs. For example, the control unit 120 uses information input by the
input unit 110 and generates information to be output from the output unit 130. As il-
lustrated in FIG. 4, the control unit 120 serves as a recognition unit 122, a storage
control unit 124 and a display control unit 126.

(2.1) Recognition unit 122

The recognition unit 122 has a function of recognizing the real object near the in-
formation processing system 100. For example, the recognition unit 122 recognizes the
display object and the real object on the object (for example, the table 140A illustrated
in FIG. 1) surface on which the display object is displayed. For example, the
recognition unit 122 may refer to information output by the output unit 130 and
recognize the display object that is displayed on the display surface. In addition, the
recognition unit 122 may recognize a shape, a pattern or the like of the real object

based on image information and depth information input by the input unit 110. In



WO 2016/157703 PCT/JP2016/000952

[0035]

[0036]

[0037]

[0038]

[0039]

addition, the recognition unit 122 may recognize the user's biometric information
based on a sensing result input by the input unit 110. In addition, the recognition unit
122 may recognize a nearby device such as a wristwatch worn by the user or a gripped
smartphone based on image information and depth information input by the input unit
110.

Also, when the information processing system 100 has the projection type illustrated
in FIG. 1, coordinates of the display surface of information and coordinates of the ma-
nipulation body such as the user's hand in contact with the display surface are
calibrated in advance to match. Therefore, the recognition unit 122 can recognize that
the manipulation body such as the user's hand comes in contact with a part of the GUI.

(2.2) Storage control unit 124

The storage control unit 124 has a function of accessing the storage unit 150 and
acquiring and storing information.

For example, the storage control unit 124 may cause information associated with a
combination of the display object and the real object recognized by the recognition unit
122 to be stored in the storage unit 150. Therefore, at least one display object displayed
on the display surface and at least one real object on the display surface which are
recognized at the same timing are associated. Hereinafter, information indicating such
a correspondence relation is also referred to as "correspondence relation information."
In addition, the storage control unit 124 may acquire the correspondence relation in-
formation between the display object and the real object from the storage unit 150.
Therefore, the storage control unit 124 can acquire information indicating a com-
bination of the display object and the real object which were previously recognized at
the same timing.

The storage unit 150 is a unit configured to record data in a predetermined recording
medium and reproduce the data. The storage unit 150 may store a display object DB
(database), a real object DB, and a correspondence relation DB, which will be
described below. The storage unit 150 may store specific information in the in-
formation processing system 100, or may store information shared with another in-
formation processing system 100. For example, the storage unit 150 may be provided
in the information processing system 100 and may be provided as a separate device
such as a server connected to a network or the like. For convenience of description, in
this specification, specific information in the information processing system 100 may
be described as "local" and information shared with another information processing
system 100 may be described with "cloud.”

The display object DB stores information on the display object. For example, the
display object DB stores information shown in the following Table 1. Identification in-

formation is information for identifying the display object. The identification in-
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formation may include information for uniquely identifying the display object itself
and may include information indicating a category of the display object such as an "en-
tertainment application" when the display object is, for example, a music player.
Content of the display object is information indicating content of the display object
such as an application type.

[Table 1]

Identification
information

Content of display object

The real object DB stores information on the real object. For example, the real object
DB stores information shown in the following Table 2. Identification information is in-
formation for identifying the real object. The identification information may include
information for uniquely identifying the real object itself, and may include information
indicating a category of the real object such as "tableware" when the real object is, for
example, a coffee cup. Image information is information indicating a captured image
of the real object obtained by image data acquired by the input unit 110. 3D shape in-
formation is information indicating a 3D shape of the real object, and is, for example,
depth information of the real object acquired by the input unit 110. A position map is
information indicating a probability of the presence of the real object in the display
surface obtained by the depth information acquired by the input unit 110. Other
attribute information is information indicating attributes of the real object, and may
include, for example, information indicating a time period in which the real object is
recognized or information indicating a temperature of the real object. Also, the in-
formation indicating a time period may be any unit such as units of minutes, hours, or
days, or days may be distinguished by days of the week or as weekdays/holidays.
[Table 2]

Identification
information

Image
information

3D shape
information

Position map

Other attribute
information

The correspondence relation DB stores the correspondence relation information. For

example, the correspondence relation DB stores information shown in the following

Table 3. Identification information of an entry is identification information of the cor-

respondence relation information. Identification information of the display object is

identification information for identifying the associated display object, and may

include at least one piece of identification information. Identification information of
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the real object is identification information for identifying the associated real object
and may include at least one piece of identification information. Arrangement in-
formation is information indicating a relative arrangement between the real object and
the display object. Information indicating an arrangement includes a relative direction,
distance, orientation, size or the like. A degree of association is information indicating
a degree of association between the real object and the display object, and increases as,
for example, a time for which the display object and the real object are simultaneously
used or the number of times thereof increases. In addition, as the correspondence
relation information, information indicating a time lag may be included. For example,
information indicating a time lag from when the user places the real object on the table

140A until the display object is displayed or a time lag opposite thereto may be

included.
[Table 3]
Identification Identification Identification | Arrangement | Degree of
information of information of information of | information | association
entry display object real object

Also, while content of the DB has been shown above in the table, it may be im-
plemented in the form of, for example, a relational database.

(2.3) Display control unit 126

The display control unit 126 has a function of controlling the output unit 130 to cause
information to be output.

For example, the display control unit 126 generates a display control signal for con-
trolling display of the display object according to information input by the input unit
110. Specifically, the display control unit 126 performs drawing control of the display
object or screen transition control according to a touch on each display object.

For example, the display control unit 126 may cause provided information corre-
sponding to at least any of a recognized display object and real object to be displayed
on the output unit 130 based on a recognition result by the recognition unit 122.
Therefore, the user may receive, for example, the provision of information of the real
object corresponding to the display object that is displayed, and receive the provision
of information of the display object corresponding to the real object placed on the table
140A. In this case, the display control unit 126 may also display the provided in-
formation based on the correspondence relation information acquired by the storage
control unit 124. In this case, the user can receive the provision of information
including her or his own use method of the display object and the real object in the past

and content according to use methods of other users. In this manner, the user con-
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venience may be increased.

A display form and content of the provided information may be changed according to
a recognition result by the recognition unit 122. First, the display form will be
described.

For example, the display control unit 126 may control an arrangement such as a
position, a size and/or an orientation in which the provided information is displayed
based on identification information of the recognized display object and/or real object.
Specifically, in an environment in which a coffee cup (the real object) is put down and
a web browser (the display object) is displayed, the display control unit 126 may
employ an arrangement corresponding to the coffee cup, an arrangement corre-
sponding to the web browser, or an arrangement corresponding to the coffee cup and
the web browser. In addition, in the same environment, the display control unit 126
may employ an arrangement corresponding to a category "tableware," an arrangement
corresponding to a category "entertainment applications,” or an arrangement corre-
sponding to the category "tableware" and the category "entertainment applications."”

In addition, the display control unit 126 may cause the provided information to be
displayed based on a position of the recognized display object and/or real object.
Specifically, the display control unit 126 may control an arrangement of the provided
information based on the position of the recognized display object and/or real object.
Further, the display control unit 126 may control a display parameter such as
brightness or contrast. Therefore, the user can receive the provision of information in
the display form according to a position at which the real object is placed and/or a
position at which the display object is displayed.

The display control unit 126 may control an arrangement based on various pieces of
information in addition to the position of the display object and the real object. For
example, the display control unit 126 may control an arrangement based on at least any
piece of information shown in the following example.

-Position, size and/or orientation of real object

-Position, size and/or orientation of display object

-Relative position and/or orientation between real object and display object

-State of process of display object

-Time period

-User profile

According to the information exemplified above, even if the same real object and/or
display object are recognized, the display control unit 126 may employ a different ar-
rangement when an absolute position, size, and/or orientation are different. In addition,
even if the same real object and/or display object are recognized, the display control

unit 126 may employ a different arrangement when a relative position and/or ori-
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entation are different. In addition, even if the same display object is recognized, the
display control unit 126 may employ a different arrangement according to a state of a
process of the display object such as that a process is in progress or a user input is
being awaited. For example, the display control unit 126 may cause the provided in-
formation to be displayed in a great scale when an application awaits a user input, and
may cause the provided information to be displayed in a small scale so as not to
interfere when the user input is in progress. In addition, even if the same real object
and/or display object are recognized, the display control unit 126 may employ a
different arrangement when a time period and/or a user profile are different.

The display form has been described above. Next, content will be described.

For example, the provided information may be generated and displayed based on
identification information of the recognized display object and/or real object.
Specifically, in an environment in which the coffee cup is put down and the web
browser is displayed, the display control unit 126 may cause provided information cor-
responding to the coffee cup to be displayed, provided information corresponding to
the web browser to be displayed, and provided information corresponding to the coffee
cup and the web browser to be displayed. In addition, in the same environment, the
display control unit 126 may cause provided information corresponding to the category
"tableware" to be displayed, provided information corresponding to the category "enter-
tainment applications” to be displayed, and provided information corresponding to the
category "tableware" and the category "entertainment applications” to be displayed.

Here, an example of provided information corresponding to the display object and
the real object will be described. For example, in an environment in which the coffee
cup is put down and the web browser is displayed, a music player may be displayed as
the provided information corresponding to the coffee cup and the web browser. In
addition, in an environment in which the coffee cup is put down and a news application
is displayed, a schedule application may be displayed as provided information corre-
sponding to the coffee cup and the news application. In addition, in an environment in
which a magazine is put down and the news application is displayed, an advertisement
may be displayed as provided information corresponding to the magazine and the news
application.

In addition, the provided information may be generated based on the position of the
recognized display object and/or real object. Specifically, the correspondence relation
information according to a combination of the same display object and real object is
handled as different correspondence relation information when arrangement in-
formation is different. Therefore, when the position of the recognized display object
and/or real object is different, in order to generate provided information, different cor-

respondence relation information may be referred to, and different provided in-
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formation may be generated. Therefore, the user can receive the provision of in-
formation corresponding to the position at which the real object is placed and/or the
position at which the display object is displayed.

The provided information may be generated based on various pieces of information
in addition to the position of the display object and the real object. For example, the
display control unit 126 may cause the provided information to be displayed based on
at least any piece of information exemplified below.

- Position, size and/or orientation of real object

- Position, size and/or orientation of display object

- Relative position and/or orientation between real object and display object

- State of process of display object

- Time period

- User profile

According to the information exemplified above, even if the same real object and/or
display object are recognized, the display control unit 126 may cause different
provided information to be displayed when an absolute position, size, and/or ori-
entation are different. In addition, even if the same real object and/or display object are
recognized, the display control unit 126 may cause different provided information to
be displayed when a relative position and/or orientation are different. In addition, even
if the same display object is recognized, the display control unit 126 may cause
different provided information to be displayed according to a state of a process of the
display object. For example, the display control unit 126 may cause a music player to
be displayed in order to effectively utilize a waiting time when the web browser is
downloading a file, and cause a file manager to be displayed after downloading is
completed. In addition, even if the same real object and/or display object are
recognized, the display control unit 126 may cause different provided information to
be displayed when a time period and/or a user profile are different.

The display form and content of the provided information which are changed
according to the recognition result have been described above.

When a part of the combination of the correspondence relation information is
recognized and the other part thereof is not recognized, the display control unit 126
may display information on the display object or the real object which is not
recognized as the provided information. The provided information may also be in-
formation of the display object associated with the real object recognized by the
recognition unit 122 in the correspondence relation information. For example, the
display control unit 126 may also display the display object when the display object
corresponding to the recognized real object is not yet displayed. Therefore, for

example, when the user places only the real object on the table 140A, an application
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that is often used together with the real object is displayed. The provided information
may also be information of the display object associated with the display object
recognized by the recognition unit 122 in the correspondence relation information. For
example, when the real object corresponding to the display object that is displayed is
not yet recognized, the display control unit 126 may also display the display object
related to the real object. Therefore, when the user activates, for example, only an ap-
plication, the display object serving as a reminder of the real object which is often used
together with the application is displayed.

Alternatively, the provided information may also be advertisement information of the
display object or the real object. For example, the display control unit 126 may also
display advertisement information associated with at least any of the display object and
the real object recognized by the recognition unit 122. Therefore, the user can receive,
for example, introduction of the activated application or introduction of a product and
an application associated with the real object placed on the table 140A. For example,
when the user places the coffee cup, chocolates or cookies may be recommended. The
advertisement information may be registered in the cloud correspondence relation DB
by, for example, a third party such as a company.

The display control unit 126 may also display the provided information based on the
correspondence relation information obtained by the information processing system
100 itself. That is, the display control unit 126 may also display the provided in-
formation with reference to a local correspondence relation DB. Therefore, the user
can receive the provision of information according to her or his own use method. Al-
ternatively, the display control unit 126 may also display the provided information
based on the correspondence relation information in another information processing
system 100. That is, the display control unit 126 may also display the provided in-
formation with reference to the cloud correspondence relation DB. Therefore, the user
can receive the provision of information based on integrated knowledge including
other users who use the same use method as the user. In addition, for example, when
the information processing system 100 is installed in each different room in one house,
in consideration of a case in which there is a difference between uses of the display
object and the real object, the mutual correspondence relation DB may be referred to.
Further, the display control unit 126 may also display the provided information based
on the correspondence relation information of another user who is similar to the user
recognized by the recognition unit 122. For example, the storage control unit 124
refers to pre-registered user profile information, determines a sex or an age group from
a hand image or a voice, determines whether she or he is married based whether or not
she or he is wearing a ring, or determines a race according to a color or a region of

skin. Therefore, the display control unit 126 may also display the provided information
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based on the correspondence relation information registered in the cloud corre-
spondence relation DB related to another user who has a similar profile to the user.
Therefore, the user can receive the provision of information based on integrated
knowledge related to another user who has a similar profile to the user.

The control unit 120 may be formed by, for example, a central processing unit
(CPU). When the control unit 120 is formed by a device such as the CPU, such a
device may be formed by an electronic circuit.

In addition, although not illustrated in FIG. 4, the control unit 120 may have a com-
munication function of wirelessly communicating with other devices or a function of
controlling operations of other devices connected to the information processing system
100, for example, the lighting device.

(3) Output unit 130

The output unit 130 has a function of outputting information based on control
according to the display control unit 126. For example, the output unit 130 serves as a
display unit configured to display the display object according to a display control
signal generated by the display control unit 126. The output unit 130 may be formed
by, for example, a touch panel, a liquid crystal screen or a projector.

The information processing system 100 illustrated in FIG. 4 may be formed by a
single device, or a part or all thereof may be formed by separate devices. For example,
in the functional configuration example of the information processing system 100 il-
lustrated in FIG. 4, the control unit 120 may be provided in a device such as a server
that is connected to the input unit 110 and the output unit 130 via a network. When the
control unit 120 is provided in the device such as the server, information from the input
unit 110 is transmitted to the device such as the server via the network, the control unit
120 performs a process according to the information from the input unit 110, and in-
formation to be output by the output unit 130 is transmitted to the output unit 130 from
the device such as the server via the network. Such a configuration example will be
described below with reference to FIG. 5.

FIG. 5 is a block diagram illustrating an exemplary logical configuration of the in-
formation processing system 100 according to an embodiment. As illustrated in FIG. 5,
the information processing system 100 according to an embodiment includes an input
and output device 200, a server 300 and the storage unit 150.

The input and output device 200 includes a communication unit 160 and the above-
described input unit 110 and output unit 130. The communication unit 160 has a
function of communicating with the server 300. The communication unit 160 transmits
information input by the input unit 110 to the server 300, and outputs the display
control signal received from the server 300 to the output unit 130.

The server 300 includes a communication unit 170, and the above-described
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recognition unit 122, storage control unit 124 and display control unit 126. The com-
munication unit 170 has a function of communicating with the input and output device
200. The communication unit 170 receives information input by the input unit 110
from the input and output device 200, and transmits the display control signal to the
input and output device 200.

The functional configuration example of the information processing system 100
according to an embodiment has been described above. Next, functions of the in-
formation processing system 100 according to an embodiment will be described in
detail with reference to FIGS. 6 to 14.

<<2. Function details>>

<2.1. DB update function>

First, the DB update function will be described. The information processing system
100 updates the correspondence relation DB, the real object DB and the display object
DB as a prior preparation for displaying the provided information. Hereinafter, such an
update process will be described. Note that, in the display object DB, since the display
object that may be displayed is simply registered or updated in the DB, description
thereof will be omitted.

(Correspondence relation DB update process)

FIG. 6 is a flowchart illustrating an exemplary flow of correspondence relation DB
update processes performed in the information processing system 100 according to an
embodiment.

As illustrated in FIG. 6, first, in step S102, the recognition unit 122 determines
whether an available display object is displayed. The recognition unit 122 determines
that, for example, an application that is iconized and not used by the user is not
available. In addition, the recognition unit 122 determines that, for example, an ap-
plication whose time since activation is less than a predetermined time is not available.
In this manner, the following process is prevented from being performed on the display
object that is not used or the display object that is incorrectly displayed. When it is de-
termined that the available display object is not displayed (NO in S102), the process
returns to step S102 again.

When it is determined that the available display object is displayed (YES in $102), in
step S104, the information processing system 100 performs a real object recognition
process. The real object recognition process is a process for recognizing the real object.
This process will be described below in detail with reference to FIG. 7. Within the
available display object, using the display object on which processes of steps S106 to
S122 are not performed as a target, processes after this step are performed for each
target display object.

Next, in step S106, the recognition unit 122 determines whether the real object is
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recognized in step S104. When it is determined that the real object is not recognized
(NO in S106), the process advances to the following step S124.

When it is determined that the real object is recognized (YES in S106), in step S108,
the information processing system 100 performs a real object identification process.
The real object identification process is a process of identifying the target real object as
the real object registered in the real object DB. This process will be described below in
detail with reference to FIG. 8. Within the recognized real object, using the real object
on which processes of steps S108 to S120 are not performed as a target, processes after
this step are performed for each target real object.

Next, in step S110, the information processing system 100 performs a real object DB
update process. The real object DB update process is a process of updating the real
object DB. This process will be described below in detail with reference to FIG. 11.

Next, in step S112, the storage control unit 124 determines whether the corre-
spondence relation information of a combination of the available display object and the
target real object is registered in the correspondence relation DB.

When it is determined that the information is not registered (NO in S112), in step
S120, the storage control unit 124 registers an entry in the local correspondence
relation DB. For example, the storage control unit 124 adds an entry of the corre-
spondence relation information to the correspondence relation DB. In this case, the
storage control unit 124 registers arrangement information based on an arrangement
relation between the real object and the display object, for example, a direction, a
distance, an orientation or a size of the display object seen from the real object. In
addition, the storage control unit 124 sets an initial value of a degree of association.
Then, the process advances to the following step S122.

When it is determined that the information is registered (YES in S112), in step S114,
the storage control unit 124 updates the entry of the local correspondence relation DB.
For example, the storage control unit 124 increases a degree of association of the cor-
respondence relation information in the correspondence relation DB. Therefore, a
probability of the provided information being provided based on the correspondence
relation information increases. Also, when a direct manipulation with respect to the
correspondence relation DB or the provided information is rejected by the user, the
degree of association may decrease. Therefore, a probability of the provided in-
formation being provided based on the correspondence relation information decreases.
In addition, the storage control unit 124 may update arrangement information of the
entry according to the arrangement relation between the real object and the display
object.

Next, in step S116, the storage control unit 124 determines whether the updated entry

satisfies predetermined conditions. For example, when a degree of association exceeds
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a threshold value, the storage control unit 124 determines that predetermined
conditions are satisfied, and otherwise, the storage control unit 124 determines that
predetermined conditions are not satisfied. When it is determined that the prede-
termined conditions are satisfied (YES in S116), in step S118, the storage control unit
124 updates a cloud information provision DB. When the entry is not registered, the
storage control unit 124 registers the entry. When the entry is registered, the storage
control unit 124 updates the entry. Therefore, information of an entry having a high
degree of association is shared with another information processing system 100. When
it is determined that predetermined conditions are not satisfied (NO in S116), the
process advances to the following step S122.

In step S122, the storage control unit 124 determines whether all target real objects
are processed. When it is determined that there is an unprocessed real object (NO in
S122), the process returns to step S108 again. When it is determined that the objects
are processed (YES in S122), in step S124, the recognition unit 122 determines
whether all available display objects are processed. When it is determined that the
objects are processed (YES in S$124), the process ends. Otherwise, when it is de-
termined that there is an unprocessed display object (NO in S124), the process returns
to step S104 again.

(Real object recognition process)

FIG. 7 is a flowchart illustrating an exemplary flow of real object recognition
processes performed in the information processing system 100 according to an em-
bodiment.

As illustrated in FIG. 7, first, in step S202, the recognition unit 122 sets depth in-
formation of an initial state. For example, the recognition unit 122 sets depth in-
formation on the display surface at a certain time as the depth information of an initial
state. The recognition unit 122 may set a state of a time at which the information
processing system 100 is activated as the depth information of an initial state, or may
update the depth information of an initial state whenever the real object is added or
removed. The depth information of an initial state may be depth information of a state
in which there is no real object on the display surface or may be depth information
when any real object is on the display surface.

Next, in step S204, the recognition unit 122 acquires depth information on the
display surface. Therefore, in step S206, the recognition unit 122 compares the depth
information of an initial state with the acquired depth information. For example, when
there is a region having a higher height than that of the depth information of an initial
state in the acquired depth information, the recognition unit 122 determines that the
real object is added to the region. Otherwise, when there is a region having a lower

height than that of the depth information of an initial state in the acquired depth in-
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formation, the recognition unit 122 determines that the real object is removed from the
region.

When it is determined that the real object is added (YES in S208), in step S210, the
recognition unit 122 recognizes the added real object as the target real object.
According to this step, it is possible to prevent an immovable real object such as a
tissue box constantly placed on the table 140A, an irregularity of the table 140A or the
like from being handled as the target.

On the other hand, when it is determined that the real object is not added (NO in
S5208), if it is determined that the real object is removed (YES in S212), in step S214,
the recognition unit 122 excludes the removed real object from a recognition target.

In this manner, the recognition unit 122 continuously monitors whether the real
object is added to or removed from the display surface. Therefore, the information
processing system 100 can appropriately recognize the real object that is put down or
removed by the user at any time.

(Real object identification process)

FIG. 8 is a flowchart illustrating an exemplary flow of real object identification
processes performed in the information processing system 100 according to an em-
bodiment.

As illustrated in FIG. 8, first, in step S302, the recognition unit 122 acquires in-
formation of the target real object. For example, the recognition unit 122 acquires a
captured image, information indicating a 3D shape and information indicating a
position at the display surface of the target real object. Specifically, the recognition
unit 122 acquires a captured image, depth information, and a position map of the real
object input by the input unit 110. Here, a method of acquiring a position map will be
described with reference to FIG. 9.

FIG. 9 is a diagram for describing an exemplary process of acquiring a position map
according to an embodiment. As illustrated in FIG. 9, a coffee cup 301 is placed on the
top surface of the table 140A by the user. Then, the recognition unit 122 recognizes a
region 302 having a height based on the depth information, and acquires a position
map 303 in which a range of the region 302 in a coordinate system of the top surface of
the table 140A is represented as a region in which the real object is located. In the
position map 303, a presence probability is 1 in a grid in which a height is recognized
and is O in the other grids. In FIG. 9, grids are expressed in different shades according
to a level of the presence probability, and the presence probability increases as the
grids darken. The coordinate system of the position map is, for example, an orthogonal
coordinate system in which a top surface on the table 140A is divided into grids in
units of 5 cm.

Next, in step S304, the storage control unit 124 acquires an entry of the real object



21

WO 2016/157703 PCT/JP2016/000952

[0093]

[0094]

[0095]

[0096]

DB. For example, the storage control unit 124 acquires all entries registered in the real
object DB.

Then, in step S306, the storage control unit 124 identifies the real object. For
example, the storage control unit 124 identifies the real object according to at least any
of a captured image, information indicating a 3D shape and information indicating a
position at the object surface of the real object. Specifically, the storage control unit
124 searches the real object DB for an entry (image information, 3D shape information
and a position map) similar to at least any of a captured image, depth information, and
a position map of the real object acquired in step S302. For example, the storage
control unit 124 compares the target real object with the real object registered in the
entry and calculates an evaluation value based on the following equation, and identifies
the real object based on the evaluation value.

Score = FMi+FM+F,M, ---(Equation 1)

Here, F;, F,; and F, are weight coefficients whose sum is 1. The storage control unit
124 can control the weight coefficient according to an environment or settings. M;
denotes a concordance rate of the captured image. The concordance rate corresponds to
a similarity rate in a general object recognition technique using an image. My denotes a
concordance rate of depth information. According to M, it is possible to identify a real
object having no texture and real objects having the same appearance and different
heights that could not be recognized using only an image. M; may be computed in the
same way as a method of computing a concordance rate of a position map, which will
be described below. M, denotes a concordance rate of a position map. According to M,
, an image and a 3D shape match. That is, it is possible to identify a real object having
the same appearance and height. Here, a method of computing M, will be described
with reference to FIG. 10.

FIG. 10 is a diagram for describing an exemplary process of computing a con-
cordance rate of a position map according to an embodiment. The reference numeral
311 indicates a position map of the real object registered in the real object DB. The
reference numeral 312 indicates a position map of the real object acquired in step
S302. For example, the storage control unit 124 obtains a position map 313 having an
absolute value of a difference between a position map 311 and a position map 312 and
computes an average of differences in respective grids of the position map 313 as the
concordance rate of the position map.

As an example, an example in which the recognized real objects A to C are identified
as a registered real object will be described. For example, when M;, My and M, are
computed as shown in the following Table 4, evaluation values of the real objects A to
C are computed as in the following equation. The storage control unit 124 may identify

the real object A having the greatest evaluation value as the registered real object.
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F.=0.5,F,=03,F,=02

Score, = 0.5x0.9+0.3x0.9+0.2x0.9 = 0.9
Scoreg = 0.5%0.9+0.3x0.1+0.2x0.8 = 0.64
Scorec = 0.5%0.6+0.3x0.2+0.2x0.9 = 0.54

---(Equation 2)
[Table 4]
Real object identification M; My M,
information
A 90% 90% 90%
B 90% 10% 80%
C 60% 20% 90%

The storage control unit 124 may also identify the real object further based on other
attribute information. For example, the storage control unit 124 may identify the real
object according to information indicating a time period in which the real object is
recognized. Therefore, the storage control unit 124 can identify the same real object as
a different real object when the time period (including a time, a day of the week, a
weekday/a holiday) is different. In addition, the storage control unit 124 may identify
the real object according to, for example, a temperature of the real object. Therefore,
the storage control unit 124 can identify the same real object as a different real object
when the temperature is different.

(Real object DB update process)

FIG. 11 is a flowchart illustrating an exemplary flow of real object DB update
processes performed in the information processing system 100 according to an em-
bodiment.

As illustrated in FIG. 11, first, in step S402, the storage control unit 124 determines
whether the target real object is registered in the real object DB. For example, the
storage control unit 124 determines whether the target real object is identified as the
real object registered in the real object DB according to the real object identification
process described above with reference to FIG. 8.

When it is determined that the object is registered (YES in S402), in step S404, the
storage control unit 124 updates the entry of the real object DB. For example, the
storage control unit 124 updates the position map of the entry of the real object DB.
Here, a method of updating the position map will be described with reference to FIG.
12.

FIG. 12 is a diagram for describing an exemplary process of updating a position map

in the real object DB according to an embodiment. In FIG. 12, the reference numeral
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321 indicates a position map of the real object recognized this time and the reference
numeral 322 indicates position maps of the real object the past several times. The
storage control unit 124 generates a position map 323 obtained by averaging such
position maps and updates the entry according to the position map 323. Also, the
storage control unit 124 may update the 3D shape information or the image in-
formation in the same manner.

<2.2. Provided information display function>

Next, the provided information display function will be described. The information
processing system 100 uses the correspondence relation DB, the real object DB and the
display object DB updated by the DB update function and performs a provided in-
formation display process of displaying the provided information.

(Provided information display process)

FIG. 13 is a flowchart illustrating an exemplary flow of provided information display
processes performed in the information processing system 100 according to an em-
bodiment.

As illustrated in FIG. 13, first, in step S502, the information processing system 100
performs the real object recognition process. This process is the same as described
above with reference to FIG. 7.

Next, in step S504, the recognition unit 122 determines whether a new real object is
added. When it is determined that the new real object is not added (NO in S504), the
process returns to step S502 again.

When it is determined that the new real object is added (YES in S504), in step S506,
the information processing system 100 performs the real object identification process
of the added real object. This process is the same as described above with reference to
FIG. 8. Note that the information processing system 100 may perform the real object
DB update process described above with reference to FIG. 11 together.

Next, in step S508, the recognition unit 122 performs a display object identification
process. The display object identification process is a process of identifying the display
object that is currently displayed. For example, the recognition unit 122 acquires in-
formation of the display object displayed on the display surface based on information
output by the output unit 130 and identifies the display object with reference to the
display object DB.

Next, in step S510, the storage control unit 124 determines whether at least any of
the real object identified in step S506 and the display object identified in step S508 is
registered in the correspondence relation DB.

When it is determined that the object is not registered (NO in S510), the process
ends. When it is determined that the object is registered (YES in S510), in step S512,

the information processing system 100 displays the provided information with



24

WO 2016/157703 PCT/JP2016/000952

[0110]

[0111]

[0112]

[0113]

[0114]

reference to the correspondence relation DB. This process will be described below in
detail with reference to FIG. 14.

FIG. 14 is a flowchart illustrating an exemplary flow of provided information display
processes performed in the information processing system 100 according to an em-
bodiment.

As illustrated in FIG. 14, first, in step S602, the storage control unit 124 acquires the
associated entry from the local correspondence relation DB. For example, the storage
control unit 124 acquires an entry including at least any of the real object identified in
step S506 and the display object identified in step S508 from the correspondence
relation DB. Within the acquired entry, using the entry on which processes of steps
5604 to S608 are not performed as a target, processes after this step are performed for
each target entry.

Next, in step S604, it is determined whether the provided information based on the
same entry is already displayed. When it is determined that the information is
displayed (YES in S604), the process advances to the following step S610. When it is
determined that the information is not displayed (NO in S604), in step S606, the
display control unit 126 determines whether a degree of association of the target entry
exceeds a threshold value.

When it is determined that a degree of association does not exceed a threshold value
(NO in S606), the process advances to the following step S610. When it is determined
that a degree of association exceeds a threshold value (YES in $606), in step S608, the
display control unit 126 displays the provided information. For example, when a part
of the combination of the correspondence relation information is recognized and the
other part thereof is not recognized, the display control unit 126 may display in-
formation on the display object or the real object which is not recognized as the
provided information. In this case, the display control unit 126 may also display the
provided information based on arrangement information. For example, when the real
object is recognized and the associated display object is not recognized, the display
object is displayed in a relative direction, distance, orientation, and size using the
recognized real object as a reference. Therefore, for example, when the user places
only the real object on the table 140A, an application that is often used together with
the real object can be activated in a mode that is often used. In addition, the display
control unit 126 may display advertisement information of the display object or the
real object as the provided information.

Here, the display control unit 126 may preferentially display the provided in-
formation based on the correspondence relation information of a combination having a
high degree of similarity, that is, when the object has been recognized many times or

for a long time by the recognition unit 122. Therefore, for example, when the user
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places only the real object on the table 140A, an application that is often used together
with the real object can be preferentially activated. In addition, when the real object or
the display object is recognized, the display control unit 126 may apply a specified
time lag and display the provided information. Therefore, for example, when the user
places only the real object on the table 140A, an application that is often used together
with the real object can be activated in connection with a timing at which use is started.

Note that, the display control unit 126 may also display the provided information
according to the user's biometric information recognized by the recognition unit 122.
For example, when it is recognized that the user's body temperature is high, the display
control unit 126 may display enlarged characters in order for the user who is estimated
to be in an excited state. In this manner, the user can receive the provision of in-
formation according to her or his own state. In addition, the display control unit 126
may display the provided information according to a device near the user recognized
by the recognition unit 122. For example, when the user does not wear a wristwatch,
the display control unit 126 may display a clock application. In this manner, the user
can receive the provision of information according to the device near her or him.

The process in step S608 has been described above. Hereinafter, description will
return to the flowchart.

Next, in step S610, the storage control unit 124 determines whether all acquired
entries are processed. When it is determined that the entries are not processed (NO in
S5610), the process returns to step S604. When it is determined that the entries are
processed (YES in S610), in step S612, the storage control unit 124 acquires an as-
sociated entry from the cloud correspondence relation DB.

Next, in step S614, the display control unit 126 displays the provided information
based on the entry acquired from the cloud correspondence relation DB. The
processing content is the same as in step S608. While the local correspondence relation
DB learns a use method of the user who uses the information processing system 100,
the cloud correspondence relation DB refers to integrated knowledge including other
users. For this reason, the display control unit 126 may automatically activate, for
example, an application in step 608, or may perform, for example, display that
suggests an activation of an application in a semitransparent manner in this step.
Therefore, the display control unit 126 may perform activation when reception is
performed within a predetermined time, or may withdraw when reception is not
performed.

<<3. Specific examples>>

Next, specific examples of functions implemented by the information processing
system 100 according to an embodiment will be described.

(Specific examples of DB)
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First, specific examples of the DB stored in the storage unit 150 are shown in FIGS. 15
to 17, and Tables 5 and 6.

FIG. 15 is a diagram illustrating exemplary information stored in the display object
DB according to an embodiment. As illustrated in FIG. 15, a display object of an entry
D1 is a television application. A display object of an entry D2 is a news application. A
display object of an entry D3 is a timer application. A display object of an entry D4 is
a timer application. A display object of an entry DS is a radio application. A display
object of an entry D6 is a calendar application. A display object of an entry D7 is a
leaflet application. A display object of an entry DS is a recipe application.

FIGS. 16 and 17 are diagrams illustrating exemplary information stored in the real
object DB according to an embodiment. As illustrated in FIG. 16, a real object of an
entry R1 is a cup of noodles. A real object of an entry R2 is a cover of the cup of
noodles. A real object of an entry R3 is a coffee cup that a husband uses in the
morning. A real object of an entry R4 is a coffee cup that a wife uses in the morning.
As illustrated in FIG. 17, a real object of an entry RS is a western meal. A real object
of an entry R6 is a teapot. A real object of an entry R7 is a teacup. A real object of an
entry RS is flowers. A real object of an entry R9 is cutlery. Also, in FIGS. 16 and 17, a
pattern of 3D shape information indicates a height from the table 140A.

Table 5 is a table that shows exemplary information stored in the local corre-
spondence relation DB according to an embodiment. Table 6 is a table that shows
exemplary information stored in the cloud correspondence relation DB according to an
embodiment. As an example, the arrangement information exemplifies a direction of
the display object seen from the real object. In addition, in order to facilitate under-
standing, content of identification information of the display object and identification

information of the real object is described in parentheses.
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[Table 5]
Identification Identification Identification | Arrangement | Degree of
information information of information of | information | association
of entry display object real object .
LE1 D3 R1 Bottom right 20
(Timer) (Cup of noodles)
LE2 D1 R3 Left 10
(Television) (Coffee cup that
husband uses in
morning)
LE3 D4 R6 Right 5
(Timer) (Teapot)
LE4 D4 R7 Top 8
(Timer) (Teacup)
LE5 D7 R4 Left 10
(Leaflet) (Coffee cup that
wife uses in
morning)
LE6 D8 R5 Top 6
(Recipe) (Western meal)
[0124] [Table 6]
Identification | Identification Identification Arrangement | Degree of
information of | information of | information of information | association
entry display object real object
CE1 D2 R1 Right 10
(News) (Cup of noodles)
CE2 D6 R3 Left 80
(Calendar) (Coffee cup that
husband uses in
morning)
CE3 D4 R6 Left 10
(Radio) (Teapot)
CE4 D8 RS Top 20
(Recipe) (Western meal)
CES D8 R9 Right 30
(Recipe) (Cutlery)
[0125]  (Specific examples in which a real object is identified)

[0126]

Next, specific examples in which a real object is identified will be described with

reference to FIGS. 18 and 19.
FIG. 18 is a diagram for describing an exemplary process of identifying the real

object according to an embodiment. A real object 401 is a cup of noodles, and is
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assigned the identification information R1 as illustrated in FIG. 16. A real object 402 is
a cover of the cup of noodles and is assigned the identification information R2 as il-
lustrated in FIG. 16. A real object 403 is a vessel that resembles the cup of noodles and
is not registered in the real object DB.

Here, an example in which the real objects 401 to 403 are placed at a similar position
on the table 140A and the real object of the entry R1 is identified is considered. The
real objects A to C of the example described with reference to Equation 2 and Table 4
are replaced with the real objects 401 to 403 and the registered real object is replaced
with the real object of the entry R1 for this example. As shown in Table 4, in the real
objects 401 to 403, there is no difference in the concordance rate M; of the captured
image due to a similar appearance, but there is a significant difference in the con-
cordance rate M, of the depth information. For this reason, the storage control unit 124
can distinguish and identify these real objects.

FIG. 19 is a diagram for describing an exemplary process of identifying the real
object according to an embodiment. FIG. 19 illustrates examples of Uls in a time
period of morning.

As indicated by the reference numeral 411, first, the husband is sitting in a seat and
places a coffee cup 421 on the table 140A. The coffee cup 421 is registered in the real
object DB as the entry R3 as illustrated in FIG. 16, and is registered in the corre-
spondence relation DB associated with the television application in the entry LE2 as
shown in Table 5. Therefore, the information processing system 100 refers to the entry
LE2, and activates a television application 422 to the left of the coffee cup 421 as
indicated by the reference numeral 412.

Next, as indicated by the reference numeral 413, the wife is sitting in a seat and
places a coffee cup 423 on the table 140A. The coffee cup 423 is registered in the real
object DB as the entry R4 as illustrated in FIG. 16 and is registered in the corre-
spondence relation DB associated with the leaflet application in the entry LES as
shown in Table 5. Therefore, the information processing system 100 refers to the entry
LES and activates a leaflet application 424 to the left of the coffee cup 423 as indicated
by the reference numeral 414.

In this manner, even real objects having substantially the same image information
and 3D shape information can be distinguished by the information processing system
100 using the position map, and can be associated with different display objects.
Further, in order to display the display object at a relative position using the real object
as a reference, the information processing system 100 can activate an application in
front of the user's eyes, for example, when the user puts a cup of coffee down with her
or his right hand.

Here, it can be understood that it is difficult for a camera configured to capture an
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image from above the table 140A to capture an image of a face of the user and
recognize the user. However, as exemplified in FIG. 19, the information processing
system 100 can practically identify the user such as the husband or the wife using the
position map. In addition, when the time period is different even if the user is the same,
the information processing system 100 can activate a different application when the
same coffee cup is placed at the same position. In this manner, when a use method is
different even if the real object is the same, the information processing system 100 can
display a different display object appropriate for the use method.

(Specific examples of local correspondence relation DB)

Next, specific examples in which an entry is registered in the local correspondence
relation DB will be described with reference to FIGS. 20 and 21.

FIG. 20 is a diagram for describing an exemplary process of the local correspondence
relation DB according to an embodiment. An example in which the display object and
the real object are initially associated will be described with reference to FIG. 20.

As indicated by the reference numeral 431, the user watches a television application
441 on the table 140A. Next, as indicated by the reference numeral 432, the user places
a coffee cup 442 to the right of the television application 441. In this case, the in-
formation processing system 100 performs the correspondence relation DB update
process and registers the entry LE2 shown in Table 5. Also, the television application
441 is positioned to the left of the coffee cup 442. When the state indicated by the
reference numeral 432 is reproduced a plurality of times, the degree of association of
the entry LE2 increments and becomes equal to or greater than the threshold value.
Therefore, as indicated by the reference numeral 433, when the user places the coffee
cup 442 on the table 140A, the information processing system 100 automatically
activates the television application 442 to the left of the coffee cup 442, as indicated by
the reference numeral 434.

FIG. 21 is a diagram for describing an exemplary process of the local correspondence
relation DB according to an embodiment. An example in which the display object and
the real object are initially associated will be described with reference to FIG. 21.

As indicated by the reference numeral 451, the user places a cup of noodles 461 on
the table 140A and touches a launcher 462. Therefore, as indicated by the reference
numeral 452, an application list 463 is displayed, and the user drags a timer application
464 within the list to the lower right of the cup of noodles 461 and activates it. Then,
the user closes the application list 463 as indicated by the reference numeral 453, and
uses the timer application 464 as indicated by the reference numeral 454. In this case,
the information processing system 100 performs the correspondence relation DB
update process and registers the entry LE1 as shown in Table 5. Therefore, when the

cup of noodles is placed, the information processing system 100 automatically



30

WO 2016/157703 PCT/JP2016/000952

[0138]

[0139]

[0140]

[0141]

[0142]

activates the timer application to the lower right thereof. On the other hand, when the
user activates the timer application, the information processing system 100 may
display information for suggesting that the cup of noodles should be placed to the
upper left thereof or advertisement information for another cup of noodles.

(Specific examples of cloud correspondence relation DB)

Next, specific examples in which provided information is displayed with reference to
the cloud correspondence relation DB will be described with reference to FIGS. 22 to
25.

FIG. 22 is a diagram for describing an exemplary process of the cloud corre-
spondence relation DB according to an embodiment. An example in which provided
information is displayed based on the cloud correspondence relation DB will be
described with reference to FIG. 22.

As indicated by the reference numeral 471, the user places a cup of noodles 481 on
the table 140A. Therefore, the information processing system 100 refers to the entry
LE1 shown in Table and activates a timer application 482 to the lower right of the cup
of noodles 481 as indicated the by reference numeral 472. Then, the information
processing system 100 refers to the entry CE1 registered in the cloud correspondence
relation DB shown in Table 6 and displays a semitransparent display object 483 for
suggesting activation of the news application as indicated by the reference numeral
473. As indicated by the reference numeral 473, when the user touches the semi-
transparent display object 483 and accepts the suggestion, the information processing
system 100 displays a news application 484 as indicated by the reference numeral 474.
Further, the information processing system 100 may register the correspondence
relation information associated with the cup of noodles 481 and the news application
484 in the local correspondence relation DB.

FIG. 23 is a diagram for describing an exemplary process of the cloud corre-
spondence relation DB according to an embodiment. An example in which provided
information is displayed based on the cloud correspondence relation DB will be
described with reference to FIG. 23.

As indicated by the reference numeral 491, the user places a coffee cup 501 on the
table 140A and watches a television application 502. Then, the information processing
system 100 refers to the entry CE2 registered in the cloud correspondence relation DB
shown in Table 6, and displays a semitransparent display object 503 for suggesting ac-
tivation of a calendar application as indicated by the reference numeral 492. As
indicated by the reference numeral 493, when the user touches the semitransparent
display object 503 and accepts the suggestion, the information processing system 100
displays a calendar application 504 as indicated by the reference numeral 494. Further,

the information processing system 100 may register the correspondence relation in-
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formation associated with the coffee cup 501 and the calendar application 504 in the
local correspondence relation DB.

FIG. 24 is a diagram for describing an exemplary process of the cloud corre-
spondence relation DB according to an embodiment. An example in which provided
information is displayed based on the cloud correspondence relation DB will be
described with reference to FIG. 24.

As indicated by the reference numeral 511, the user places a teacup 521 and a teapot
522 on the table 140A. Then, the information processing system 100 refers to the
entries LE3 and LE4 registered in the local correspondence relation DB shown in
Table 5 and activates a timer application 523 as indicated by the reference numeral
512. Therefore, the information processing system 100 refers to the entry CE3
registered in the cloud correspondence relation DB shown in Table 6 and displays the
semitransparent display object 524 for suggesting activation of a radio application as
indicated by the reference numeral 513. As indicated by the reference numeral 513,
when the user touches the semitransparent display object 524 and accepts the
suggestion, the information processing system 100 displays a radio application 525 as
indicated by the reference numeral 514. Further, the information processing system
100 may register the correspondence relation information associated with the teacup
521 and/or the teapot 522 and the radio application 525 in the local correspondence
relation DB.

FIG. 25 is a diagram for describing an exemplary process of the cloud corre-
spondence relation DB according to an embodiment. An example in which provided
information is displayed based on the cloud correspondence relation DB will be
described with reference to FIG. 25.

As indicated by the reference numeral 531, the user places a western meal 541 on the
table 140A decorated with flowers 542. Then, the information processing system 100
refers to the entry LE6 shown in Table 5 and activates a recipe application 543 as
indicated by the reference numeral 532. Also, as shown in Table 6, even in the cloud
correspondence relation DB, the same entry CE4 is registered. However, since the in-
formation processing system 100 has already activated the recipe application 543,
suggestion information based on the entry CE4 is not displayed. On the other hand, the
information processing system 100 refers to the entry CES registered in the cloud cor-
respondence relation DB shown in Table 6 and displays a display object 544 of rec-
ommending the cutlery as indicated by the reference numeral 533. As indicated by the
reference numeral 533, when the user becomes interested in the suggestion and touches
it, the information processing system 100 activates a web browser 545 displaying a
purchase site of the cutlery as indicated by the reference numeral 534.

<<4. Hardware configuration example>>
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Finally, a hardware configuration of an information processing device according to an
embodiment will be described with reference to FIG. 26. FIG. 26 is a block diagram il-
lustrating an exemplary hardware configuration of an information processing device
according to an embodiment. Also, an information processing device 900 illustrated in
FIG. 26 may implement, for example, the information processing system 100 il-
lustrated in FIG. 4 and the input and output device 200 and the server 300 illustrated in
FIG. 5. An information process by the information processing system 100 according to
an embodiment is implemented by cooperation of software and hardware to be
described below.

As illustrated in FIG. 26, the information processing device 900 includes a central
processing unit (CPU) 901, a read only memory (ROM) 902, a random access memory
(RAM) 903 and a host bus 904a. In addition, the information processing device 900
includes a bridge 904, an external bus 904b, an interface 905, an input device 906, an
output device 907, a storage device 908, a drive 909, a connection port 911 and a com-
munication device 913. The information processing device 900 may include a
processing circuit such as a DSP or an ASIC instead of or in addition to the CPU 901.

The CPU 901 serves as an arithmetic processing unit and a control device and
controls overall operations in the information processing device 900 according to
various programs. In addition, the CPU 901 may be a microprocessor. The ROM 902
stores a program, a calculation parameter or the like that is used by the CPU 901. The
RAM 903 temporarily stores a program that is used when the CPU 901 is executed,
and a parameter that is appropriately changed in the execution. The CPU 901 may
form, for example, the recognition unit 122, the storage control unit 124 and the
display control unit 126 illustrated in FIGS. 4 and 5.

The CPU 901, the ROM 902 and the RAM 903 are connected to one another by the
host bus 904a including a CPU bus. The host bus 904a is connected to the external bus
904b such as a Peripheral Component Interconnect/Interface (PCI) bus through the
bridge 904. Also, it is not necessary to configure the host bus 904a, the bridge 904 and
the external bus 904b separately, but such functions may be implemented in one bus.

The input device 906 is implemented by a device to which information is input by
the user, for example, a mouse, a keyboard, a touch panel, a button, a microphone, a
switch and a lever. In addition, the input device 906 may be, for example, a remote
control device using infrared rays or other radio waves, or may be an external
connection device such as a mobile phone or a PDA corresponding to a manipulation
of the information processing device 900. In addition, the input device 906 may be a
visible light camera, an infrared camera, a stereo camera, a distance measuring sensor
using a time of flight method, a distance measuring sensor using a structured light

method, or a biometric sensor. Further, the input device 906 may include an input
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control circuit that generates an input signal based on information input by the user
using, for example, the above input device, and outputs the signal to the CPU 901. The
user of the information processing device 900 may input various types of data or
instruct a process operation with respect to the information processing device 900 by
manipulating the input device 906. The input device 906 may form, for example, the
input unit 110 illustrated in FIGS. 4 and 5.

The output device 907 is formed as a device capable of visually or audibly notifying
the user of the acquired information. Such a device includes a display device such as a
projector, a CRT display device, a liquid crystal display device, a plasma display
device, an EL display device and a lamp, an audio output device such as a speaker and
a headphone, a printer device or the like. The output device 907 outputs results
obtained by various processes performed by, for example, the information processing
device 900. Specifically, the display device visually displays results obtained by
various processes performed by the information processing device 900 in various
forms such as text, an image, a table, or a graph. On the other hand, the audio output
device converts an audio signal of reproduced audio data or acoustic data into an
analog signal and audibly outputs the result. The display device and the audio output
device may form, for example, the output unit 130 illustrated in FIGS. 4 and 5.

The storage device 908 is a device for data storage formed as an example of the
storage unit of the information processing device 900. The storage device 908 is im-
plemented by, for example, a magnetic storage device such as an HDD, a semi-
conductor storage device, an optical storage device or a magneto optical storage
device. The storage device 908 may include a storage medium, a recording device
configured to record data in the storage medium, a reading device configured to read
data from the storage medium, and a deleting device configured to delete data recorded
in the storage medium. The storage device 908 stores a program and various types of
data executed by the CPU 901 and various types of data acquired from the outside. The
storage device 908 may form, for example, the storage unit 150 illustrated in FIGS. 4
and 5.

The drive 909 is a reader/writer for the storage medium and is built in the in-
formation processing device 900 or externally attached. The drive 909 reads in-
formation recorded in a removable storage medium such as an installed magnetic disk,
optical disc, magneto optical disc, or semiconductor memory, and outputs the in-
formation to the RAM 903. In addition, the drive 909 can write information in the
removable storage medium.

The connection port 911 is an interface connected to an external device and is
connection port of the external device capable of transmitting data through, for

example, Universal Serial Bus (USB).
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The communication device 913 is a communication interface formed in a commu-
nication device for connection with, for example, a network 920. The communication
device 913 is a communication card for, for example, a wired or wireless local area
network (LAN), Long Term Evolution (LTE), Bluetooth (registered trademark), or
wireless USB (WUSB). In addition, the communication device 913 may be a router for
optical communication, a router for Asymmetric Digital Subscriber Line (ADSL), or a
modem for various types of communication. The communication device 913 can
transmit and receive a signal or the like in compliant with a predetermined protocol,
for example, TCP/IP, through, for example, the Internet, or with other communication
devices. The communication device 913 may form, for example, the communication
unit 160 and the communication unit 170 illustrated in FIG. 5.

Also, the network 920 is a wired or wireless transmission path of information that is
transmitted from a device connected to the network 920. For example, the network 920
may include a public network such as the Internet, a telephone line network, and a
satellite communication network, various types of local area networks (LANs)
including Ethernet (registered trademark), and a wide area network (WAN). In
addition, the network 920 may include a dedicated line network such as Internet
Protocol-Virtual Private Network (IP-VPN).

The exemplary hardware configuration in which functions of the information
processing device 900 according to an embodiment can be implemented has been il-
lustrated above. The respective components described above may be implemented
using a general purpose member or may be implemented by hardware that is spe-
cialized for functions of respective components. Therefore, it is possible to appro-
priately change a hardware configuration to be used according to a technical level
when an embodiment is implemented.

Note that a computer program for implementing the above-described respective
functions of the information processing device 900 according to an embodiment can be
prepared and installed in a PC or the like. In addition, it is possible to provide a
computer readable recording medium in which such a computer program is stored. The
recording medium includes, for example, a magnetic disk, an optical disc, a magneto
optical disc and a flash memory. In addition, the computer program may be delivered
through, for example, a network, without using the recording medium.

<<5. Summary>>

An embodiment of the present disclosure has been described above in detail with
reference to FIGS. 1 to 26. As described above, the information processing system 100
according to an embodiment acquires information indicating a correspondence relation
between the display object and the real object from the storage unit, and displays

provided information corresponding to at least any of the display object and the real
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object recognized on the object surface on which the display object is displayed based
on information indicating the correspondence relation. Therefore, the user can receive
the provision of information of the real object corresponding to, for example, the
display object that is displayed, and receive the provision of information of the display
object corresponding to the real object placed on the display surface. For example,
when the user places only the real object on the display surface, since an application
having a high degree of association is automatically activated, it is possible to omit an
activation step. In this manner, the user convenience may increase.

In addition, the information processing system 100 identifies the real object
according to a captured image, 3D shape information, and a position map of the real
object. Therefore, the information processing system 100 can identify a real object
having no texture, real objects having the same appearance and different heights, and
real objects having the same appearance and height and different use positions. In
addition, the information processing system 100 can practically implement user
recognition, which is difficult in image recognition using a camera configured to
capture an image from above the user, using the position map. That is, when a use
method is different even if the real object is the same, the information processing
system 100 can display different provided information. In addition, since the in-
formation processing system 100 identifies the real object in a combination of the
captured image, the 3D shape information, and the position map, recognition accuracy
of the real object may increase compared to a recognition method using only the
captured image. In addition, the information processing system 100 controls weight co-
efficients of Equation 1 used for recognition, and thus can optimize a use ratio of the
captured image, the 3D shape information, and the position map according to a use en-
vironment. In the technique disclosed in Patent Literature 1 described above, since
only an image is used for identification, it is difficult to identify a real object having no
texture, real objects having the same appearance and different heights, and real objects
having the same appearance and height and different use positions.

In addition, the information processing system 100 displays the provided information
according to information indicating a relative arrangement included in the corre-
spondence relation information. Therefore, the information processing system 100 can
display the provided information in an appropriate arrangement seen from the real
object, and display the provided information in an appropriate arrangement seen from
the display object.

In addition, the information processing system 100 stores an entry associated with
the combination of the recognized display object and real object in the correspondence
relation DB. Therefore, even when the user is not aware of the association between the

real object and the display object, the information processing system 100 can learn a
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usage state of the user and present information with high accuracy. In Patent Literature
1 described above, only presentation of information previously associated with an
image is disclosed, and dynamic learning and updating of the correspondence relation
is not disclosed.

In addition, the information processing system 100 may display provided information
of another display object or another real object associated with at least any of the
recognized display object and real object. For example, when the information
processing system 100 refers to the cloud correspondence relation DB, it is possible to
suggest an application that the user does not know, and a new product that matches a
usage state of the table 140A. Further, when a third party registers advertisement in-
formation in the cloud correspondence relation DB, it is possible to recommend an ap-
plication, a product or the like for the user, and perform customer development.

It should be understood by those skilled in the art that various modifications, com-
binations, sub-combinations and alterations may occur depending on design re-
quirements and other factors insofar as they are within the scope of the appended
claims or the equivalents thereof.

For example, in the embodiment, the example in which the information processing
system 100 is used by a fixed user such as the husband or the wife was mainly
described, but the present technology is not limited thereto. For example, the in-
formation processing system 100 may be installed in a restaurant or a cafe and used by
a plurality of unspecified customers. In this case, for example, the information
processing system 100 may recommend a meal menu according to an application
activated by a customer and display information according to a drink that the customer
drinks.

In addition, respective devices described in this specification may be implemented by
a single device, or a part or all thereof may be implemented by separate devices. For
example, the recognition unit 122, the storage control unit 124 and the display control
unit 126 may be provided in separate devices.

In addition, in the embodiment, the example in which the recognition unit 122
recognizes the display object and the real object has been described, but the present
technology is not limited thereto. For example, a first recognition unit configured to
recognize the display object and a second recognition unit configured to recognize the
real object may be provided. Further, the first recognition unit and the second
recognition unit may be provided in separate devices.

Note that it is not necessary for the processing described in this specification with
reference to the flowchart to be executed in the order shown in the flowchart. Some
processing steps may be performed in parallel. Further, some of additional steps can be

adopted, or some processing steps can be omitted. In addition, the process of the
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flowchart may be repeatedly performed or the process may end at any time according
to an end interrupt.

In addition, the effects described in the present specification are merely illustrative
and demonstrative, and not limitative. In other words, the technology according to the
present disclosure can exhibit other effects that are evident to those skilled in the art
along with or instead of the effects based on the present specification.

Additionally, the present technology may also be configured as below.

(1) An information processing apparatus, including:

circuitry configured to

control output of a first content according to first content information,

determine information related to a real object which is different from a manipulation
body used for content selection or object manipulation by a user, and

control output of a second content, which is different from the first content,
according to second content information,

wherein the second content information is based on the first content information and
the determined information related to the real object.

(2) The information processing apparatus of (1), wherein the output of the first
content includes a first display object.

(3) The information processing apparatus of (1) or (2), wherein the first content in-
formation includes a first display location of the first display object on a display
surface.

(4) The information processing apparatus of any of (1) to (3), wherein the first
content information includes identification information of the first display object.

(5) The information processing apparatus of any of (1) to (4), wherein the output of
the second content includes a second display object.

(6) The information processing apparatus of any of (1) to (5), wherein the second
content information includes a second display location of the second display object on
the display surface.

(7) The information processing apparatus of any of (1) to (6), wherein the circuitry
initiates display of the second display object when the information related to the real
object indicates a spatial relationship between the real object and one or more
components of the circuitry.

(8) The information processing apparatus of any of (1) to (7), wherein the spatial re-
lationship with one or more components of the circuitry is a state in which the real
object is worn or held by the user within a predetermined distance from one or more
components of the circuitry.

(9) The information processing apparatus of any of (1) to (8), wherein the spatial re-

lationship with one or more components of the circuitry is a state of being within a
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threshold distance from the display surface.

(10) The information processing apparatus of any of (1) to (9), wherein the spatial rela-
tionship with one or more components of the circuitry is a state of being in contact
with the surface of the display area.

(11) The information processing apparatus of any of (1) to (10), wherein the in-
formation related to the real object is based on a captured image of the real object.
(12) The information processing apparatus of any of (1) to (11), wherein the captured
image of the real object indicates a location of the real object with respect to one or
more components of the circuitry.

(13) The information processing apparatus of any of (1) to (12), wherein the captured
image of the real object indicates a shape of the real object.

(14) The information processing apparatus of any of (1) to (13), wherein the in-
formation related to the real object is based on a captured image of the real object.
(15) The information processing apparatus of any of (1) to (14), wherein the captured
image of the real object indicates a location of the real object with respect to the
display surface.

(16) The information processing apparatus of any of (1) to (15), wherein the circuitry
initiates display of the second display object when the location of the real object is
within a threshold distance from the display surface.

(17) The information processing apparatus of any of (1) to (16), wherein the circuitry
initiates display of the second display object as suggested content with limited
functional or display information, and upon determination by the user, the second
display object is output with full functional and display information.

(18) The information processing apparatus of any of (1) to (17), wherein upon the de-
termination by the user, the second display object and second display location are
registered in association with a combination of the first content information and the de-
termined information related to the real object, such that the second display object is
output at the determined second display location with full functional and display in-
formation when the combination of the first content information and the determined in-
formation related to the real object is detected.

(19) The information processing apparatus of any of (1) to (18), wherein the second
content information is further based on at least one of information of time and in-
formation of a user profile.

(20) The information processing apparatus of any of (1) to (19), wherein the second
content information is further based on a user's biometric information.

(21) An information processing method including:

outputting a first content according to first content information;

determining information related to a real object which is different from a manipulation
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body used for content selection or object manipulation by a user; and

outputting a second content, which is different from the first content, according to
second content information,

wherein the second content information is based on the first content information and
the determined information related to the real object.

(22) A non-transitory computer-readable medium having embodied thereon a program,
which when executed by a computer causes the computer to execute a method, the
method including:

outputting a first content according to first content information;

determining information related to a real object which is different from a manipulation
body used for content selection or object manipulation by a user; and

outputting a second content, which is different from the first content, according to
second content information,

wherein the second content information is based on the first content information and
the determined information related to the real object.

(23)

An information processing system including:

a display control unit configured to cause provided information corresponding to at
least any of a recognized display object and real object to be displayed on a display
unit based on a recognition result of the display object and the real object on an object
surface on which the display object is displayed.

(24)

The information processing system according to (23),

wherein the display control unit causes the provided information to be displayed based
on a position of the recognized display object or real object.

(25)

The information processing system according to (24),

wherein the display control unit causes the provided information to be displayed based
on positions of the recognized display object and real object.

(26)

The information processing system according to any one of (23) to (25),

wherein the provided information is generated based on a position of the recognized
display object or a position of the recognized real object.

27)

The information processing system according to (26),

wherein the provided information is determined based on a position of the recognized
display object and a position of the recognized real object.

(28)
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The information processing system according to (23),

wherein the display control unit causes the provided information to be displayed based
on information indicating a correspondence relation between the display object and the
real object.

(29)

The information processing system according to (28),

wherein the information indicating the correspondence relation includes information
indicating a relative arrangement between the real object and the display object, and
wherein the display control unit causes the provided information to be displayed based
on information indicating the relative arrangement.

(30

The information processing system according to (28) or (29), further including:

a storage control unit configured to acquire the information indicating the corre-
spondence relation from a storage unit.

(D

The information processing system according to (30),

wherein the storage control unit identifies the real object according to a captured
image, information indicating a 3D shape, or information indicating a position at the
object surface of the real object.

(32)

The information processing system according to (31),

wherein the storage control unit identifies the real object according to information in-
dicating a time period in which the real object is detected.

(33)

The information processing system according to any one of (30) to (32),

wherein the storage control unit causes the information indicating the correspondence
relation associated with a combination of the recognized display object and real object
to be stored in the storage unit.

(34)

The information processing system according to any one of (28) to (33),

wherein the provided information is information of the display object associated with
the recognized real object in information indicating the correspondence relation.

(35)

The information processing system according to any one of (28) to (34),

wherein the provided information is information of the display object associated with
the recognized display object in information indicating the correspondence relation.
(36)

The information processing system according to (35),
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wherein the display control unit causes the provided information to be preferentially
displayed based on the information indicating the correspondence relation of a com-
bination of the display object and the real object that have been recognized many times
or for a long time.

(37)

The information processing system according to any one of (23) to (36),

wherein, when the real object or the display object is recognized, the display control
unit causes the provided information to be displayed after a specified time lag.

(38)

The information processing system according to any one of (23) to (37),

wherein the display control unit causes advertisement information associated with at
least any of the recognized display object and real object to be displayed.

(39)

The information processing system according to any one of (23) to (38),

wherein the display control unit causes the provided information to be displayed
according to a user's recognized biometric information.

(40)

The information processing system according to any one of (23) to (17),

wherein the display control unit causes the provided information to be displayed
according to a recognized device near the user.

(41)

An information processing method including:

controlling, by a processor, provided information corresponding to at least any of a
recognized display object and real object to be displayed on a display unit based on a
recognition result of the display object and the real object on an object surface on
which the display object is displayed.

(42)

A program causing a computer to function as

a display control unit configured to cause provided information corresponding to at
least any of a recognized display object and real object to be displayed on a display
unit based on a recognition result of the display object and the real object on an object
surface on which the display object is displayed.

(43)

A server including:

a display control unit configured to generate a display control signal for causing
provided information corresponding to at least any of a recognized display object or
real object to be displayed on a display unit based on a recognition result of the display

object and the real object on an object surface on which the display object is displayed.
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(44)
The information processing system according to any one of (28) to (36),
wherein the display control unit causes the provided information to be displayed based
on information indicating the correspondence relation in another information
processing system.
(45)
The information processing system according to (44),
wherein the display control unit causes the provided information to be displayed based
on information indicating the correspondence relation of another user who is similar to
a recognized user.
Reference Signs List

100 information processing system

110 input unit

120 control unit

122 recognition unit

124 storage control unit

126 display control unit

130 output unit

140 table

150 storage unit

160 communication unit

170 communication unit

200 input and output device

300 server
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Claims

An information processing apparatus, comprising:

circuitry configured to

control output of a first content according to first content information,
determine information related to a real object which is different from a
manipulation body used for content selection or object manipulation by
a user, and

control output of a second content, which is different from the first
content, according to second content information,

wherein the second content information is based on the first content in-
formation and the determined information related to the real object.

The information processing apparatus according to claim 1, wherein the
output of the first content comprises a first display object.

The information processing apparatus according to claim 2, wherein the
first content information comprises a first display location of the first
display object on a display surface.

The information processing apparatus according to claim 2, wherein the
first content information comprises identification information of the
first display object.

The information processing apparatus according to claim 3, wherein the
output of the second content comprises a second display object.

The information processing apparatus according to claim 5, wherein the
second content information comprises a second display location of the
second display object on the display surface.

The information processing apparatus according to claim 6, wherein the
circuitry initiates display of the second display object when the in-
formation related to the real object indicates a spatial relationship
between the real object and one or more components of the circuitry.
The information processing apparatus according to claim 7, wherein the
spatial relationship with one or more components of the circuitry is a
state in which the real object is worn or held by the user within a prede-
termined distance from one or more components of the circuitry.

The information processing apparatus according to claim 7, wherein the
spatial relationship with one or more components of the circuitry is a
state of being within a threshold distance from the display surface.

The information processing apparatus according to claim 7, wherein the

spatial relationship with one or more components of the circuitry is a
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[Claim 15]

[Claim 16]

[Claim 17]

[Claim 18]

[Claim 19]

[Claim 20]
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state of being in contact with the surface of the display area.

The information processing apparatus according to claim 1, wherein the
information related to the real object is based on a captured image of
the real object.

The information processing apparatus according to claim 11, wherein
the captured image of the real object indicates a location of the real
object with respect to one or more components of the circuitry.

The information processing apparatus according to claim 11, wherein
the captured image of the real object indicates a shape of the real
object.

The information processing apparatus according to claim 6, wherein the
information related to the real object is based on a captured image of
the real object.

The information processing apparatus according to claim 14, wherein
the captured image of the real object indicates a location of the real
object with respect to the display surface.

The information processing apparatus according to claim 15, wherein
the circuitry initiates display of the second display object when the
location of the real object is within a threshold distance from the
display surface.

The information processing apparatus according to claim 6, wherein the
circuitry initiates display of the second display object as suggested
content with limited functional or display information, and upon deter-
mination by the user, the second display object is output with full
functional and display information.

The information processing apparatus according to claim 17, wherein
upon the determination by the user, the second display object and
second display location are registered in association with a combination
of the first content information and the determined information related
to the real object, such that the second display object is output at the de-
termined second display location with full functional and display in-
formation when the combination of the first content information and
the determined information related to the real object is detected.

The information processing apparatus according to claim 1, wherein the
second content information is further based on at least one of in-
formation of time and information of a user profile.

The information processing apparatus according to claim 1, wherein the

second content information is further based on a user's biometric in-
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formation.

An information processing method comprising:

outputting a first content according to first content information;
determining information related to a real object which is different from
a manipulation body used for content selection or object manipulation
by a user; and

outputting a second content, which is different from the first content,
according to second content information,

wherein the second content information is based on the first content in-
formation and the determined information related to the real object.

A non-transitory computer-readable medium having embodied thereon
a program, which when executed by a computer causes the computer to
execute a method, the method comprising:

outputting a first content according to first content information;
determining information related to a real object which is different from
a manipulation body used for content selection or object manipulation
by a user; and

outputting a second content, which is different from the first content,
according to second content information,

wherein the second content information is based on the first content in-

formation and the determined information related to the real object.
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