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(54) INFORMATION PROCESSING APPARATUS, INFORMATION PROCESSING METHOD, AND 
PROGRAM

(57) The present technology relates to an information
processing device, an information processing method,
and a program that, when information is conveyed to a
user to whom the information is desired to be conveyed,
enable to convey the information to the user while the
information is concealed from the other users.

The information processing device includes a posi-
tional relationship detection unit that detects a positional
relationship among a plurality of users, a detection unit
that detects a blind spot of a first user among the plurality

of users, and a display control unit that performs control
for displaying information in the blind spot detected by
the detection unit. The information processing device fur-
ther includes a sight line detection unit that detects a sight
line direction of a second user, and the display control
unit performs control for displaying information in a blind
spot located in the sight line direction of the second user.
The present technology can be applied to an information
processing device that presents information to a user.
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Description

TECHNICAL FIELD

[0001] The present technology relates to an informa-
tion processing device, an information processing meth-
od, and a program, and relates to, for example, an infor-
mation processing device, an information processing
method, and a program that are capable of, when infor-
mation is conveyed to a user to whom the information is
desired to be conveyed, conveying the information to the
user while the information is concealed from the other
users.

BACKGROUND ART

[0002] Patent Document 1 proposes that in such an
environment in which a third person suddenly appears
while a display device is used, specific data for individual
use is prevented from being known to the third person.

CITATION LIST

PATENT DOCUMENT

[0003] Patent Document 1: Japanese Patent Applica-
tion Laid-Open No. 2014-56345

SUMMARY OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0004] According to Patent Document 1, processing of
preventing information from being seen by a third person
causes a user to be brought into a state in which the user
himself/herself cannot see the information either.
[0005] The present technology has been devised in
consideration of such a situation, and when information
is conveyed to a user to whom the information is desired
to be conveyed, enables to convey the information to the
user while the information is concealed from the other
users.

SOLUTIONS TO PROBLEMS

[0006] An information processing device according to
one aspect of the present technology includes: a posi-
tional relationship detection unit that detects a positional
relationship among a plurality of users; a detection unit
that detects a blind spot of a first user among the plurality
of users; and a display control unit that performs control
for displaying information in the blind spot detected by
the detection unit.
[0007] An information processing method according to
one aspect of the present technology includes the steps
of: detecting a positional relationship among a plurality
of users; detecting a blind spot of a first user among the
plurality of users; and performing control for displaying

information in the detected blind spot.
[0008] A program according to one aspect of the
present technology causes a computer to execute
processing including the steps of: detecting a positional
relationship among a plurality of users; detecting a blind
spot of a first user among the plurality of users; and per-
forming control for displaying information in the detected
blind spot.
[0009] In the information processing device, the infor-
mation processing method and the program according
to one aspect of the present technology, a positional re-
lationship among a plurality of users is detected, a blind
spot of a first user among the plurality of users is detected,
and information is displayed in the detected blind spot.
[0010] It should be noted that the information process-
ing device may be an independent device, or may be an
internal block that forms one device.
[0011] In addition, the program can be provided by be-
ing transmitted through a transmission medium, or by
being recorded on a recording medium.

EFFECTS OF THE INVENTION

[0012] According to one aspect of the present technol-
ogy, when information is conveyed to a user to whom the
information is desired to be conveyed, the information
can be conveyed to the user while the information is con-
cealed from the other users.
[0013] It should be noted that the effects described
herein are not necessarily limited, and may be any one
of the effects described in the present disclosure.

BRIEF DESCRIPTION OF DRAWINGS

[0014]

Fig. 1 is a diagram illustrating a configuration of an
embodiment of an information processing system to
which the present technology is applied;
Fig. 2 is a diagram illustrating a configuration of an-
other information processing system;
Fig. 3 is a drawing illustrating operation of the infor-
mation processing system;
Fig. 4 is a diagram illustrating a configuration of an
information acquisition unit;
Fig. 5 is a diagram illustrating a configuration of an
information processing unit;
Fig. 6 is a drawing illustrating a display range;
Fig. 7 is a drawing illustrating a blind spot;
Fig. 8 is a drawing illustrating a blind spot;
Fig. 9 is a drawing illustrating a blind spot;
Fig. 10 is a flowchart illustrating operation of the in-
formation processing system;
Fig. 11 is a drawing illustrating information presen-
tation in which expected movement of a user is con-
sidered;
Fig. 12 is a drawing illustrating information presen-
tation with a sound; and
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Fig. 13 is a diagram illustrating a recording medium.

MODES FOR CARRYING OUT THE INVENTION

[0015] Modes for carrying out the present technology
(hereinafter referred to as embodiments) will be de-
scribed below.

<Configuration example of system>

[0016] Fig. 1 is a diagram illustrating a configuration of
an embodiment of an information processing system to
which the present technology is applied. The information
processing system shown in Fig. 1 has a configuration
that includes an information acquisition unit 11, an infor-
mation processing unit 12, a sound output unit 13, and
a display unit 14.
[0017] In the information processing system shown in
Fig. 1, the information acquisition unit 11, the information
processing unit 12, the sound output unit 13, and the
display unit 14 are illustrated as devices installed in a
home. However, as with an information processing sys-
tem shown in Fig. 2, the information processing unit 12
may be installed outside the home, and may be config-
ured to transmit/receive data to/from the information ac-
quisition unit 11 through an out-of-home network 21.
[0018] In the information processing system shown in
Fig. 1, the information acquisition unit 11, the information
processing unit 12, the sound output unit 13, and the
display unit 14 are installed in the home, and are con-
nected through a network built in the home, for example,
a Local Area Network (LAN) having wireless or/and wired
configuration, in such a manner that data can be trans-
mitted/received thereamong through the network.
[0019] In the information processing system shown in
Fig. 1 or 2 (hereinafter, the explanation will be continued
taking the information processing system shown in Fig.
1 as an example), information is acquired by the infor-
mation acquisition unit 11. The acquired information is,
for example, information used to determine a sight line
direction of a user, positional relationship between users,
and the like.
[0020] Information acquired by the information acqui-
sition unit 11 is supplied to the information processing
unit 12, and is then processed therein. The information
processing unit 12 determines, for example, a sight line
direction of a user, positional relationship between users,
and the like.
[0021] The sound output unit 13 is, for example, a
speaker, and is used when information is provided to the
user with a sound. The display unit 14 is, for example, is
a display, a projector or the like, and is used when infor-
mation is provided to the user using a text and an image.

<Example of processing in system>

[0022] Processing in the information processing sys-
tem shown in Fig. 1 will be described with reference to

Fig. 3. The information processing system is capable of
notifying a predetermined user of information in such a
manner that the information is not known to the other
users.
[0023] In a situation shown in Fig. 3, a user A and a
user B exist in a predetermined room. In addition, al-
though there is information A that is desired to be con-
veyed to the user A, the information A is not desired to
be conveyed to the user B. Here, for example, it is as-
sumed that the user A is the master of a house, the user
B is a guest, and the master’s wife (user C) wants to
convey, to the user A, information that "the user C wants
the user B to go home soon" (= information A).
[0024] The information that "the user C wants the user
B to go home soon" is information that is not desired to
be conveyed to the user B although the information is
desired to be conveyed to the user A (that is to say, the
information A). In such a case, the information A is dis-
played in a part that is a blind spot for the user B, thereby
conveying the information A to the user A.
[0025] In an example shown in Fig. 3, the user A faces
the display unit 14 side. The user B is located behind the
user A. In the case of such a positional relationship, there
arises a situation in which the user B cannot see a part
of the display unit 14 due to the existence of the user A.
In other words, the part of the display unit 14 is a blind
spot 31 of the user B.
[0026] If the information A is displayed in the part of
the display unit 14, which is the blind spot 31, the user B
cannot visually recognize the information A Accordingly,
in the case of the situation such as that shown in Fig. 3,
the information A is displayed in the part that is the blind
spot 31 of the user B. Subsequently, the user A checks
the displayed information A. It should be noted that the
user A may be directly notified of the information A, or
may be merely notified of the existence of the information
A.
[0027] In this manner, in the present technology, a po-
sitional relationship between users is detected, a part
that is a blind spot of a predetermined user is detected,
and information is presented in the part that is the blind
spot.

<Configuration of information acquisition unit>

[0028] Configurations of the information acquisition
unit 11 and the information processing unit 12, each of
which performs the processing such as that described
above, will be described. First of all, the configuration of
the information acquisition unit 11 will be described with
reference to Fig. 4.
[0029] The information acquisition unit 11 is provided
with a user recognition information acquisition unit 51
and a position information acquisition unit 52. The user
recognition information acquisition unit 51 includes, for
example, a camera, and a microphone. The plurality of
cameras and microphones are installed in the home. For
example, a home has rooms such as a living room, a
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dining room, a kitchen, a bedroom, a children’s room,
and an entrance. A microphone and a camera are in-
stalled in each room, and conversations of users are col-
lected, or user’s face images are captured.
[0030] Information acquired by the user recognition in-
formation acquisition unit 51 differs depending on
processing of recognizing a user by the information
processing unit 12 in the subsequent stage, and the con-
figuration thereof also differs. For example, in a case
where a user is recognized by voice recognition, the user
recognition information acquisition unit 51 is provided
with a microphone, and acquires a voice of the user,
which is acquired by the microphone, as information used
to recognize the user.
[0031] In addition, for example, in a case where a user
is recognized by image recognition, the user recognition
information acquisition unit 51 is provided with an image
capturing unit (camera), and acquires an image of the
user, which is acquired by the image capturing unit, as
information used to recognize the user.
[0032] The position information acquisition unit 52 ac-
quires, for example, information used to determine the
positional relationship between users who exist in the
room, and information such as a direction (sight line di-
rection) a user faces. The position information acquisition
unit 52 includes, for example, an image capturing unit,
and various kinds of sensors. A plurality of image cap-
turing units and various kinds of sensors are installed in
the home. As with the user recognition information ac-
quisition unit 51, the image capturing unit and various
kinds of sensors are installed in each of rooms such as
a living room, a dining room, a kitchen, a bedroom, a
children’s room, and an entrance. Information used to
determine a user who exists in the room, and information
such as a sight line direction of the user who exists in the
room, are collected.
[0033] In addition, the position information acquisition
unit 52 may be provided with a distance sensor, and may
acquire the positional relationship between users by
measuring a distance from a predetermined position to
a position at which the user exists.

<Configuration of information processing unit>

[0034] Information acquired by the information acqui-
sition unit 11 is supplied to the information processing
unit 12, and is then processed therein. The configuration
of the information processing unit 12 will be explained
with reference to Fig. 5.
[0035] The information processing unit 12 has a con-
figuration that includes a positional relationship detection
unit 71, a sight line detection unit 72, a user recognition
unit 73, a user database 74, a blind spot detection unit
75, an information presentation processing unit 76, a
sound output control unit 77, and a display control unit 78.
[0036] It should be noted that as shown in Fig. 2, in a
case where the information acquisition unit 11 and the
information processing unit 12 are configured to trans-

mit/receive data through the out-of-home network 21, a
part of the information processing unit 12 shown in Fig.
5 may be installed in the home.
[0037] In other words, a part or all (in the case of Fig.
1) of the information processing unit 12 can be installed
in the home. For example, while the user database 74 is
installed in the home, the other parts may be installed
outside the home. Alternatively, while the user database
74 is provided as a cloud, the other parts may be installed
in the home.
[0038] Whether to install each part of the information
processing unit 12 in the home or outside the home can
be changed as appropriate.
[0039] The positional relationship detection unit 71 de-
tects a positional relationship between users by using
information acquired by the position information acquisi-
tion unit 52. A detection result is supplied to the blind spot
detection unit 75.
[0040] The sight line detection unit 72 detects a sight
line direction of a user by using information acquired by
the position information acquisition unit 52. A detection
result is supplied to the blind spot detection unit 75.
[0041] The user recognition unit 73 recognizes a user
who exists in a predetermined room by using the infor-
mation acquired from the user recognition information
acquisition unit 51 or by referring to the user database
74. A recognition result is supplied to the blind spot de-
tection unit 75.
[0042] The user database 74 is a database for recog-
nizing a user. For example, information such as a user
name (for example, a family name) and an age, and us-
er’s face data, user’s voice data or the like, which is used
to identify a user, are stored as necessary.
[0043] The blind spot detection unit 75 detects a blind
spot of a predetermined user by using the respective de-
tection results from the positional relationship detection
unit 71, the sight line detection unit 72, and the user rec-
ognition unit 73. For example, in the example shown in
Fig. 3, first of all, the positional relationship between the
user A and the user B is detected by the positional rela-
tionship detection unit 71. In addition, the sight line de-
tection unit 72 detects that the user A and the user B both
face the display unit 14.
[0044] In addition, the user recognition unit 73 recog-
nizes that the user A is a family member, and the user B
is a guest. The blind spot detection unit 75 acquires such
detection results and recognition results. The blind spot
detection unit 75 detects a blind spot of the user B from
these pieces of information.
[0045] The blind spot information detected by the blind
spot detection unit 75 is supplied to the information pres-
entation processing unit 76. The information presentation
processing unit 76 performs processing of presenting the
information A in a blind spot. More specifically, the infor-
mation presentation processing unit 76 controls the
sound output control unit 77 or/and the display control
unit 78 to perform processing of presenting the informa-
tion A in a blind spot.
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[0046] Incidentally, the information presentation
processing unit 76 acquires the information A supplied
from the outside. For example, the information A trans-
mitted from a terminal of a user who desires to convey
the information A is supplied to the information presen-
tation processing unit 76.
[0047] The sound output control unit 77 controls sound
output to the sound output unit 13, which is installed in
each room, on the basis of an instruction of the informa-
tion presentation processing unit 76. The display control
unit 78 controls displaying of a text, an image, a video
and the like on the display unit 14, which is installed in
each room, on the basis of an instruction of the informa-
tion presentation processing unit 76.
[0048] For example, in the example shown in Fig. 3,
processing of displaying the information A in the blind
spot 31 on the display unit 14 is determined by the infor-
mation presentation processing unit 76, and an instruc-
tion is given to the display control unit 78 so as to perform
such displaying. The display control unit 78 controls the
display unit 14 on the basis of the instruction, and con-
sequently the information A is displayed in the blind spot
31 on the display unit 14.
[0049] In addition, for example, in a case where the
information A is conveyed to the user A with a sound, the
sound output control unit 77 controls, for example, a
speaker having high directivity, and consequently the in-
formation A is conveyed to the user A with the sound.

<Installation position of display unit>

[0050] In order to present (display) information in a
blind spot of a predetermined user, the display unit 14 is
installed, for example, at a position such as that shown
in Fig. 6, thereby enabling the display unit 14 to display
the information over a wide range.
[0051] The display unit 14 is installed on a ceiling 102
of the room 101, and is configured to be capable of dis-
playing information everywhere in the room 101, includ-
ing the ceiling 102, a wall 103, a wall 104, a floor 105,
and the like in the room 101.
[0052] The display unit 14 is configured to be capable
of displaying information in an area indicated with
hatched lines in Fig. 6. Incidentally, the area indicated
with hatched lines in Fig. 6 represents a part of a display-
able area. Basically, the display unit 14 is configured to
be capable of displaying information everywhere in the
room 101.
[0053] For example, the display unit 14 includes a pro-
jector. The projector is configured to be capable of pro-
jecting information everywhere in the room 101. For ex-
ample, by configuring the projector to be capable of mov-
ing a projection unit in a direction in which information is
desired to be projected, the information can be displayed,
for example, on the wall 103 or the floor 105.
[0054] In addition, as shown in Fig. 3, the display unit
14 includes a display (television receiver) or the like. The
information presentation processing unit 76 (Fig. 5) de-

termines the display unit 14 that is capable of displaying
information in a part corresponding to a blind spot of a
predetermined user, and controls the display control unit
78 in such a manner that the information is displayed on
the determined display unit 14.

<Example of blind spot>

[0055] An example of the blind spot detected by the
blind spot detection unit 75 will be further described. As
described with reference to Fig. 3, for example, a part
concealed from the user B by the user A is the blind spot
31. In addition, as shown in Fig. 7, the back of the user
B himself/herself (the direction opposite to the sight line)
is also the blind spot 31 for the user B.
[0056] Referring to Fig. 7, the user A and the user B
face each other in the room 101. In such a state, the blind
spot 31 for the user B is an area indicated with hatched
lines in the figure. In other words, the blind spot 31 for
the user B is the back side of the user B.
[0057] In such a situation, when information is desired
to be conveyed to the user A, the information is displayed
in the blind spot 31. For example, the display unit 14
displays the information on the wall 104. In addition, in a
case where a display (not illustrated) is installed on the
wall 104, the information may be displayed on the display.
[0058] Fig. 8 is a drawing illustrating an example of the
blind spot detected by the blind spot detection unit 75.
Fig. 8 shows a situation in which three persons of the
user A, the user B and the user C exist around a table
151. For the user B and the user C, an area close to the
feet of the user A is hidden by the table 151, and therefore
is a part that cannot be visually recognized, that is to say,
the blind spot 31.
[0059] In this manner, the part that is hidden and thus
cannot be visually recognized is also detected as the
blind spot 31. In a case where information is displayed
in the blind spot 31 shown in Fig. 8, for example, the
information may be projected from the display unit 14
installed on the ceiling 102 such as that explained with
reference to Fig. 6. Alternatively, after providing the dis-
play unit 14 on the back surface of the table 151, the
information may be projected from the display unit 14.
[0060] Fig. 9 is a drawing illustrating an example of the
blind spot detected by the blind spot detection unit 75.
Fig. 9 shows a situation in which two persons of the user
A and the user B exist around the table 151. For the user
B, an area close to the hands of the user A (above the
knees) is hidden by the table 151, and therefore is a part
that cannot be visually recognized, that is to say, the blind
spot 31. As with the situation shown in Fig. 8, the part
that is hidden and thus cannot be visually recognized is
also detected as the blind spot 31.
[0061] Although not illustrated, the blind spot 31 that
uses a difference in height between the users may be
detected. For example, in a case where the height of a
child differs from that of the parent, when information that
is not desired to be conveyed to the child is displayed, a
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height that cannot be seen by the child is detected as a
blind spot, and the information may be displayed at the
height.

<Processing related to display of information>

[0062] Next, processing related to display of informa-
tion will be described with reference to a flowchart shown
in Fig. 10. Processing of the flowchart shown in Fig. 10
is mainly executed by the information processing unit 12.
[0063] In a step S11, users are detected. The user rec-
ognition unit 73 monitors information supplied from the
information acquisition unit 11 to recognize the users who
exist in a predetermined room. Such monitoring may be
always performed, or may be performed when some in-
formation is provided to a predetermined user.
[0064] In other words, the processing based on the
flowchart shown in Fig. 10 may be started when some
information is provided to a predetermined user, or may
be always performed.
[0065] In a step S12, the user recognition unit 73 refers
to information supplied from the information acquisition
unit 11, and refers to the user database 74, to recognize
the users who exist in the predetermined room. For ex-
ample, in a case where image data is supplied from the
information acquisition unit 11, a face part is extracted
from an image based on the image data. Subsequently,
the extracted face is subjected to matching with face data
registered in the user database 74, thereby identifying
the users.
[0066] The user recognition unit 73 recognizes users
other than the users registered in the user database 74
as guests (guests). Needless to say, for example, in a
case where information such as face image data is stored
in the user database 74 as a guest as well, the guest is
recognized as a guest.
[0067] In a step S13, the positional relationship detec-
tion unit 71 identifies positions of the users by using in-
formation from the information acquisition unit 11. For
example, each part in which the user exists is identified
from a captured image, thereby detecting positions of the
users.
[0068] In a step S14, the sight line detection unit 72
detects a sight line direction. For example, a part of user’s
eyes is extracted from the captured image, and by de-
termining a direction in which the eyes face, a sight line
direction of the user is detected.
[0069] In a step S15, the blind spot detection unit 75
detects a blind spot. From user information recognized
by the user recognition unit 73, the blind spot detection
unit 75 identifies users other than a user to whom infor-
mation is desired to be presented, in other words, users
to whom information is not desired to be presented (users
from whom information is desired to be concealed). For
example, a user who has been determined to be a guest
is identified.
[0070] The blind spot detection unit 75 sets, as a blind
spot area, directions other than the sight line direction of

the user who has been identified as a user to whom in-
formation is not desired to be presented. For example,
the back side of the user B such as that explained with
reference to Fig. 7 is set as a blind spot area.
[0071] In addition, in a case where an obstruction ex-
ists in the sight line direction of the user who has been
identified as a user to whom information is not desired
to be presented, a direction in which the obstruction exists
is set as a blind spot area. For example, the areas close
to the feet or hands of the user A, in which the sight line
of the user B is obstructed by the table 151 (obstruction),
such as those explained with reference to Figs. 8 and 9,
are set as blind spot areas of the user B.
[0072] In a case where a plurality of users to whom
information is not desired to be presented exist, a blind
spot area is set for each of the users. Subsequently, an
area in which the plurality of set blind spot areas overlap
is set as a final blind spot area.
[0073] In this manner, in a step S16, whether or not a
blind spot has been detected is determined. In the step
S16, in a case where it is determined that a blind spot
has been detected, the process proceeds to a step S17.
In the step S17, the information presentation processing
unit 76 executes processing of presenting information in
the blind spot area detected by the blind spot detection
unit 75 as a blind spot.
[0074] In this manner, while the information is dis-
played in the blind spot, processing of detecting a posi-
tional relationship between users, and processing of de-
tecting a sight line, are continuously executed in a step
S18. Subsequently, the process returns to the step S15,
and the subsequent processing is repeatedly executed.
[0075] By repeating the processing of the steps S15
to S18, information is presented to a user (the user A) to
whom information is desired to be presented unless the
sight line direction or position of the user (the user B) to
whom information is not desired to be presented chang-
es. However, when the sight line direction or position of
the user B changes, with the result that the blind spot of
the user B changes, there is a possibility that the pre-
sented information will be brought into a state in which
the presented information can be visually recognized by
the user B.
[0076] In addition, a blind spot is not detected, and con-
sequently there is also a possibility that a situation in
which the information cannot be presented to the user A
will occur. In order to cope with such a situation, process-
ing of a step S19 and subsequent steps is executed.
[0077] In the step S16, in a case where it is determined
that a blind spot has not been detected, the process pro-
ceeds to the step S19. In the step S19, whether or not
displayed information exists is determined. In the step
S19, in a case where it is determined that displayed in-
formation does not exist, the process proceeds to a step
S20.
[0078] When the process proceeds to the step S20, no
blind spot exists, and thus displayed information does
not exist. If such a state is expressed in other words,
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although information is desired to be conveyed to the
user A, the information cannot be presented because
there is no blind spot for the user B.
[0079] In the step S20, a guidance stimulus is present-
ed. The guidance stimulus is a stimulus that is given to
a user to whom information is desired to be presented,
in this case, the user A for the purpose of informing the
user A that there is information that is desired to be pre-
sented, and then guiding the user A to perform the op-
eration of, for example, looking at such an area that is a
blind spot of the user B, or moving to such a place that
is a blind spot of the user B.
[0080] For example, a mark indicating that information
exists, for example, a mark such as a circle and a square,
is displayed in a sight line direction of the user A. The
user A who has visually recognized such a mark performs
predetermined operation of, for example, directing a sight
line toward an area that is a blind spot of the user B, or
moving to a place that is a blind spot of the user B.
[0081] The processing of the step S15 is executed
again after the processing of the step S20. Therefore,
when the user A directs a sight line toward an area that
is a blind spot of the user B, the blind spot is detected,
which results in a state in which information can be dis-
played in the blind spot.
[0082] In addition, for example, the user A who has
visually recognized a mark may check information by us-
ing an individual terminal, for example, a portable tele-
phone, a smart phone, a personal computer or the like.
In this manner, processing of guiding to an individual ter-
minal may be presented as a guidance stimulus.
[0083] Moreover, for example, a guidance stimulus
may be performed by using a sound. For example, a
sound for a specific user (for example, a sound for the
user A) may be set beforehand, and when the sound is
emitted, it is indicated that information for the user A ex-
ists.
[0084] When a sound assigned to the user A him-
self/herself is emitted, if the user A performs predeter-
mined operation of, for example, directing a sight line
toward an area that is a blind spot of the user B, or moving
to a place that is a blind spot of the user B, the information
can be presented to the user A.
[0085] In addition, for example, by moving a sound im-
age of a sound, or by moving a display position of the
above-described mark, the user A to whom information
is desired to be presented may be guided to a place in
which information can be presented while the information
is concealed from the user B. Moreover, for example,
after the user A is called by the name of the user A, in-
formation may be displayed in the predetermined place.
[0086] Further, for example, information may be pre-
sented by learning a method in which a user is easily
guided, and then applying the learned method as a guid-
ance stimulus. Furthermore, for example, information
may be presented by predicting user’s original behavior,
and by giving a guidance stimulus so as not to hinder the
behavior.

[0087] Incidentally, such a guidance stimulus is given
when a blind spot is not detected while information that
is desired to be presented exists. Besides the above
case, a guidance stimulus may be given before informa-
tion is presented to a user, so as to make the user rec-
ognize that presentation of the information is started.
[0088] For example, in the step S17, presentation of
information may be performed after directing attention of
the user A by, before information is displayed in a blind
spot, displaying the above-described mark in the blind
spot, emitting a specific sound, or speaking the name of
the user.
[0089] In addition, in a case where a call is made by
the name or the like of the user, a way of calling may
differ depending on a user who is called. More specifi-
cally, in the case of a call made to an adult, his/her name
is not used, but a way of speaking, for example, an into-
nation or a tempo is changed. In the case of a child,
his/her name is called.
[0090] Moreover, in a case where a call is made, a call
may be made in such a manner that when the sight line
of the user is maintained, in other words, when the user
faces in the blind spot direction, a call is not made, and
a call is made only when the sight line is not maintained.
[0091] Further, in a case where the above-described
learning is performed, for example, when a method that
is easily accepted from the viewpoint of the notification
timing or the notification method differs depending on a
user, the notification timing or the notification method
suitable for the user may be learned. For example, in a
case where a favorable reaction is achieved in the morn-
ing or before going to bed, when immediacy is not re-
quired, a notification may be made in the timing in which
such a favorable reaction is achieved.
[0092] In addition, for example, depending on a user,
targeted learning includes: when a sound is used, a fa-
vorable reaction is achieved; when blinking of a prede-
termined mark is used, a favorable reaction is achieved;
and when a way of speaking (an intonation and a tempo)
is changed, a favorable reaction is achieved, and the like.
Therefore, on the basis of a result of the learning, a guid-
ance stimulus can be given, or display for making the
user recognize that information will be presented can be
performed before the information is presented, for exam-
ple.
[0093] Moreover, for example, a user who is approach-
ing the display (the display unit 14) is recognized, and
as a result of the recognition, in a case where the user
is a user to whom information is desired to be presented,
the user may be guided to a fixed position corresponding
to the user, and the information may be presented in the
guided destination. For example, the user is guided to a
sitting position of the dining table, and the information is
then presented.
[0094] Returning to the explanation made with refer-
ence to the flowchart shown in Fig. 10, in the step S20,
when a guidance stimulus is presented, the process pro-
ceeds to the step S18. In other words, in a case where
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some change has occurred as the result of presenting a
guidance stimulus, for example, the user A has directed
the sight line toward the blind spot direction of the user
B, or has moved in the room, in order to detect the
change, the positional relationship and sight line direction
of the user are detected, and processing of detecting a
blind spot is performed.
[0095] Such a change includes not only a change of
the user A to whom information is desired to be present-
ed, but also a change of the user B from whom information
is desired to be concealed. In other words, there is a
possibility that the user B also will change a sight line
direction or move.
[0096] A change of the user B will be described with
reference to Fig. 11. As with the state shown in Fig. 3,
Fig. 11 also shows a state in which the user A and the
user B exist. The user A is a user to whom information
is desired to be presented, and the user B is a user from
whom information is desired to be concealed.
[0097] The user B is moving in an arrow direction in
the figure. Moving of the user B causes an area that is a
blind spot hidden by the user A to differ. Accordingly,
even if there is no blind spot for the user B at a certain
point of time, moving of the user B may generate a part
that is a blind spot.
[0098] In this manner, there is a possibility that moving
of the user B will generate a blind spot. Such a change
is also regarded as a detection target.
[0099] Such moving of the user B may be taken into
consideration when a blind spot is detected. For example,
moving speed of the user B is predicted, the timing in
which the blind spot 31 is generated is predicted, and the
control can be performed in such a manner that informa-
tion is displayed in the blind spot 31 in the timing.
[0100] In addition, in a case where information is de-
sired to be concealed from the moving user B, display of
the information may be controlled by the moving speed
of the user B. For example, in a case where the moving
speed of the user B is high, the control can be performed
in such a manner that information is displayed after wait-
ing until the user B passes through. Moreover, in a case
where the moving speed of the user B is low, or in a case
where the user B stays (stops), the control can be per-
formed in such a manner that a blind spot of the user B
is detected, and information is displayed in the blind spot.
[0101] For example, before processing of the step S15
and subsequent steps is executed, the moving speed of
the user B is detected and whether or not to detect a blind
spot is determined by the moving speed. When it is de-
termined that a blind spot is detected, processing of the
step S15 and subsequent steps may be executed.
[0102] In addition, Information related to, for example,
whether or not a user is moving and the moving speed
while a user is moving can be detected by the positional
relationship detection unit 71. For example, when
processing of the step S13 is executed, the positional
relationship detection unit 71 can detect not only the po-
sitional relationship but also other information such as

the moving speed. Moreover, in this case, a moving di-
rection is also predicted, and the moving direction can
be used in the processing of the subsequent stage.
[0103] In addition, after a moving direction of the user
B from whom information is desired to be concealed is
predicted, when the user B has moved in the predicted
moving direction, an area that is a blind spot is detected
and the information may be displayed in the area that is
the blind spot.
[0104] Moreover, there is also a case where the user
A to whom information is desired to be presented is mov-
ing. In a case where information is desired to be present-
ed when the user A is moving, when the moving speed
of the user A is high, the above-described guidance stim-
ulus such as a call may be presented, and processing
that attracts attention of the user A may be executed.
Further, such a call may be made in such a manner that
in a case where an importance level of the information
to be presented is high, a call is made, whereas in a case
where an importance level of the information to be pre-
sented is low, a call is not made.
[0105] Furthermore, in a case where, after the moving
speed and moving direction of the user A to whom infor-
mation is desired to be presented are detected, the user
A has moved at the detected moving speed in the de-
tected moving direction, an area that is a blind spot of
the user B from whom information is desired to be con-
cealed may be detected at the destination, and the infor-
mation may be displayed in the blind spot.
[0106] Returning to the explanation made with refer-
ence to the flowchart shown in Fig. 10, in the step S19,
in a case where it is determined that displayed informa-
tion exists, the process proceeds to a step S21. When
the process proceeds to the step S21, it is determined
that no blind spot exists, and it is determined that dis-
played information exists.
[0107] In other words, this is a case where although
there was a blind spot in which information was displayed,
some change of the user A to whom information is desired
to be presented or/and the user B from whom information
is desired to be concealed occurs, and consequently the
above state has changed to a state in which no blind spot
exists.
[0108] In such a state, there is a possibility that the
information will be visually recognized by the user B.
Therefore, in the step S21, the displayed information is
erased (brought into a state in which the displayed infor-
mation is not displayed). Subsequently, the process pro-
ceeds to the step S18, and the subsequent processing
is repeated.
[0109] By repeating the processing of the step S18 and
subsequent steps, in a case where a blind spot is gen-
erated again, information is displayed in the blind spot.
[0110] In this manner, in a case where a sight line of
the user changes, a predicted moving direction (moving
locus) of the user is not as expected, or the user turns
around, and consequently a state changes, processing
of erasing presented information, or processing of dis-
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playing information that could not have been displayed
because of no blind spot, is performed as appropriate.
[0111] Incidentally, the control can also be performed
in such a manner that the displayed information is erased
after the lapse of the predetermined time, or the displayed
information is erased when a user who has checked in-
formation performs some kind of action indicating that
the information has been checked.
[0112] In addition, there may be provided such a mech-
anism that feeds back, to a sender of information, a no-
tification that information has been presented to a user
to whom the information is desired to be presented. More-
over, there may be provided such a mechanism that, as
the result of having presented information, when it can
be checked that the user has checked the information,
feeds back, to a sender, a notification that the user has
checked the information.
[0113] As described above, the position, sight line di-
rection, moving direction and the like of the user are ac-
quired, a blind spot of the user is detected, and informa-
tion is displayed in the detected blind spot. Accordingly,
information can be prevented from being presented to a
user to whom the information is not desired to be pre-
sented.
[0114] In addition, displaying can be performed in con-
sideration of not only a display place of information, but
also the timing of displaying the information, and move-
ment of the user.
[0115] In addition, in the embodiment described
above, the information may be displayed only in the pre-
determined room. The information may be displayed in
such a room where a guest does not enter, for example,
in a kitchen, a bedroom, or the like. When the information
is displayed, the user may be guided into the room. When
the user is guided, the blind spot such as that described
above is detected, and the information for guiding may
be displayed in the detected blind spot.
[0116] Moreover, in the embodiment described above,
a case where information is presented to the user by
displaying the information on the display unit 14 has been
explained as an example. However, the information can
also be presented with a sound.
[0117] For example, as shown in Fig. 12, information
may be conveyed to the user A with a sound from the
speaker 301 having high directivity. In Fig. 12, the user
A is a user to whom information is desired to be conveyed,
and the user B is a user from whom information is desired
to be concealed.
[0118] When the user B does not exist between the
speaker 301 having high directivity and the user A, in
other words, when the user A exists within a range in
which a sound from the speaker 301 reaches and the
user B exists within a range in which the sound from the
speaker 301 does not reach, a sound is emitted from the
speaker 301 and information is presented to the user A.
[0119] In addition, in a case where the user presents
information with a sound, a sound image may be local-
ized, for example, in a place where the user A always

exists.
[0120] Moreover, theme music may be determined on
a user basis, and information may be presented together
with the theme music. Music that is registered by the user
himself/herself, or music that is willingly listened to by
the user, can be set as the theme music.
[0121] Further, in a case where information is present-
ed with a sound, masking may be performed, for exam-
ple, by playing music for a user to whom information is
not desired to be presented, and then by making a volume
of the music larger.
[0122] Similarly, in a case where information is pre-
sented by displaying as well, masking may be performed.
For example, masking may be performed by, together
with information that is desired to be presented, present-
ing many pieces of visual information that resembles the
information.
[0123] In addition, needless to say, it is also possible
to present information by using not only the sound but
also the display described above in combination.
[0124] The presentation of information in the above-
described embodiment can be used, for example, when
information is presented to a family member in the home
while a guest is visiting the home. Moreover, the pres-
entation of information can be used when information
that is not desired to be known by a child is presented to
an adult in the home.
[0125] Further, the presentation of information can be
applied when information is desired to be presented to a
predetermined visitor, for example, in a meeting place of
a party. Furthermore, the presentation of information can
also be applied when information is presented to only a
predetermined attendant in a poster session or the like
of an academic society, for example.

<About recording medium>

[0126] The above-described series of processing can
be executed either by hardware or by software. In a case
where the series of processing is executed by software,
a program that configures the software is installed in a
computer. Here, the computer includes a computer that
is built into dedicated hardware, and a computer that is
capable of executing various kinds of functions by install-
ing various kinds of programs, for example, a general-
purpose personal computer, and the like.
[0127] Fig. 13 is a block diagram illustrating, as an ex-
ample, a hardware configuration of a computer that ex-
ecutes the above-described series of processing by a
program. For example, the information processing unit
12 (Fig. 5) can be configured by a computer.
[0128] In the computer, a Central Processing Unit
(CPU) 501, a Read Only Memory (ROM) 502, and a Ran-
dom Access Memory (RAM) 503 are mutually connected
through a bus 504. An input-output interface 505 is further
connected to a bus 504. An input unit 506, an output unit
507, a storage unit 508, a communication unit 509, and
a drive 510 are connected to the input-output interface
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505.
[0129] The input unit 506 includes a keyboard, a
mouse, a microphone, and the like. The output unit 507
includes a display, a speaker, and the like. The storage
unit 508 includes a hard disk, a nonvolatile memory and
the like. The communication unit 509 includes a network
interface. The drive 510 drives a removable media 511
such as a magnetic disk, an optical disk, a magneto-op-
tical disk, a semiconductor memory, or the like.
[0130] In the computer that is configured as described
above, the CPU 501 loads, for example, a program stored
in the storage unit 508 into the RAM 503 through the
input-output interface 505 and the bus 504, then exe-
cutes the program, and consequently the above-de-
scribed series of processing is performed.
[0131] The program executed by the computer (CPU
501) can be provided by being recorded, for example, in
a removable media 511 such as a package media. In
addition, the program can be provided through a wired
or wireless transmission medium such as a local area
network, the Internet, and digital satellite broadcasting.
[0132] In the computer, the program can be installed
in the storage unit 508 through the input-output interface
505 by mounting the removable media 511 to the drive
510. In addition, the program can be received by the com-
munication unit 509 through a wired or wireless trans-
mission medium, and can be installed in the storage unit
508. Besides the above, the program can be installed in
the ROM 502 or the storage unit 508 beforehand.
[0133] It should be noted that the program executed
by the computer may be a program in which processing
is time-sequentially performed along the order described
herein, or may be a program in which processing is per-
formed in parallel or in the required timing, for example,
when a call is made.
[0134] In addition, the system herein represents devic-
es as a whole which include a plurality of devices.
[0135] It should be noted that the effects described
herein are to be construed as merely illustrative, and are
not limitative, and that, in addition, other effects may be
produced.
[0136] It should be noted that embodiments of the
present technology are not limited to the embodiments
described above, and various modifications can be made
within the scope that does not deviate from the gist of
the present technology.
[0137] It should be noted that the present technology
can also employ the following configurations.

(1) An information processing device including:

a positional relationship detection unit that de-
tects a positional relationship among a plurality
of users;
a detection unit that detects a blind spot of a first
user among the plurality of users; and
a display control unit that performs control for
displaying information in the blind spot detected

by the detection unit.

(2) The information processing device set forth in the
preceding (1), further including
a sight line detection unit that detects a sight line
direction of a second user,
in which the display control unit performs control for
displaying the information in the blind spot located
in the sight line direction of the second user.
(3) The information processing device set forth in the
preceding (1) or (2), further including
a sight line detection unit that detects a sight line
direction of the first user,
in which the detection unit detects, as the blind spot,
a part that is not in the sight line direction of the first
user.
(4) The information processing device set forth in
any of the preceding (1) to (3), in which
the detection unit detects, as the blind spot, a part
in which the sight line of the first user is obstructed
by an obstruction.
(5) The information processing device set forth in
any of the preceding (1) to (4), in which
the detection unit detects a moving speed of the first
user, and when the first user has moved at the de-
tected moving speed, the detection unit detects an
area that is a blind spot.
(6) The information processing device set forth in the
preceding (5), in which
in a case where the detection unit has detected that
the moving speed of the first user is high, the display
control unit controls display in such a manner that
information is displayed in the blind spot after the
first user passes through.
(7) The information processing device set forth in
any of the preceding (1) to (6), in which
the detection unit predicts a moving direction of the
first user, and when the first user has moved in the
predicted moving direction, the detection unit detects
an area that is a blind spot.
(8) The information processing device set forth in the
preceding (1), in which
the detection unit detects a moving direction and a
moving speed of the second user, and when the sec-
ond user has moved in the detected moving direction
at the moving speed, the detection unit detects an
area that is a blind spot of the first user.
(9) The information processing device set forth in
any of the preceding (1) to (8), in which
the display control unit performs display control for
making the second user recognize that information
to be notified to the second user exists.
(10) The information processing device set forth in
any of the preceding (1) to (9), in which
the display control unit performs display control for
guiding to a predetermined position where the infor-
mation to be notified to the second user is displayed.
(11) The information processing device set forth in
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any of the preceding (1) to (10), in which
the display control unit performs the control for pro-
jecting the information in the blind spot to display the
information.
(12) The information processing device set forth in
any of the preceding (1) to (11), in which
the display control unit performs control for display-
ing the information in a display installed in the blind
spot.
(13) The information processing device set forth in
the preceding (1), in which
the display control unit performs display control for
making the second user recognize that the informa-
tion is displayed in an individual terminal of the sec-
ond user.
(14) The information processing device set forth in
any of the preceding (1) to (13), further including
a sound output control unit that performs control for
presenting the information to the second user with a
sound.
(15) The information processing device set forth in
the preceding (14), in which
the sound output control unit performs sound output
control for making the second user recognize that
information to be notified to the second user exists.
(16) The information processing device set forth in
the preceding (14) or (15), in which
the sound output control unit performs sound output
control for guiding to a predetermined position where
the information to be notified to the second user is
required to be notified is displayed.
(17) The information processing device set forth in
any of the preceding (14) to (16), in which
the sound output control unit controls output of a
sound by a speaker having high directivity.
(18) An information processing method including the
steps of:

detecting a positional relationship among a plu-
rality of users;
detecting a blind spot of a first user among the
plurality of users; and
performing control for displaying information in
the detected blind spot.

(19) A program for causing a computer to execute
processing including the steps of:

detecting a positional relationship among a plu-
rality of users;
detecting a blind spot of a first user among the
plurality of users; and
performing control for displaying information in
the detected blind spot.

REFERENCE SIGNS LIST

[0138]

11 Information acquisition unit
12 Information processing unit
13 Sound output unit
14 Display unit
31 Out-of-home network
51 User recognition information acquisition unit
52 Position information acquisition unit
71 Positional relationship detection unit
72 Sight line detection unit
73 User recognition unit
74 User database
75 Blind spot detection unit
76 Information presentation processing unit
77 Sound output control unit
78 Display control unit

Claims

1. An information processing device comprising:

a positional relationship detection unit that de-
tects a positional relationship among a plurality
of users;
a detection unit that detects a blind spot of a first
user among the plurality of users; and
a display control unit that performs control for
displaying information in the blind spot detected
by the detection unit.

2. The information processing device according to
claim 1, further comprising
a sight line detection unit that detects a sight line
direction of a second user,
wherein the display control unit performs control for
displaying the information in the blind spot located
in the sight line direction of the second user.

3. The information processing device according to
claim 1, further comprising
a sight line detection unit that detects a sight line
direction of the first user,
wherein the detection unit detects, as the blind spot,
a part that is not in the sight line direction of the first
user.

4. The information processing device according to
claim 1, wherein
the detection unit detects, as the blind spot, a part
in which the sight line of the first user is obstructed
by an obstruction.

5. The information processing device according to
claim 1, wherein
the detection unit detects a moving speed of the first
user, and when the first user has moved at the de-
tected moving speed, the detection unit detects an
area that is a blind spot.
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6. The information processing device according to
claim 5, wherein
in a case where the detection unit has detected that
the moving speed of the first user is high, the display
control unit controls display in such a manner that
information is displayed in the blind spot after the
first user passes through.

7. The information processing device according to
claim 1, wherein
the detection unit predicts a moving direction of the
first user, and when the first user has moved in the
predicted moving direction, the detection unit detects
an area that is a blind spot.

8. The information processing device according to
claim 1, wherein
the detection unit detects a moving direction and a
moving speed of the second user, and when the sec-
ond user has moved in the detected moving direction
at the moving speed, the detection unit detects an
area that is a blind spot of the first user.

9. The information processing device according to
claim 1, wherein
the display control unit performs display control for
making the second user recognize that information
to be notified to the second user exists.

10. The information processing device according to
claim 1, wherein
the display control unit performs display control for
guiding to a predetermined position where the infor-
mation to be notified to the second user is displayed.

11. The information processing device according to
claim 1, wherein
the display control unit performs the control for pro-
jecting the information in the blind spot to display the
information.

12. The information processing device according to
claim 1, wherein
the display control unit performs control for display-
ing the information in a display installed in the blind
spot.

13. The information processing device according to
claim 1, wherein
the display control unit performs display control for
making the second user recognize that the informa-
tion is displayed in an individual terminal of the sec-
ond user.

14. The information processing device according to
claim 1, further comprising
a sound output control unit that performs control for
presenting the information to the second user with a

sound.

15. The information processing device according to
claim 14, wherein
the sound output control unit performs sound output
control for making the second user recognize that
information to be notified to the second user exists.

16. The information processing device according to
claim 14, wherein
the sound output control unit performs sound output
control for guiding to a predetermined position where
the information to be notified to the second user is
displayed.

17. The information processing device according to
claim 14, wherein
the sound output control unit controls output of a
sound by a speaker having high directivity.

18. An information processing method comprising the
steps of:

detecting a positional relationship among a plu-
rality of users;
detecting a blind spot of a first user among the
plurality of users; and
performing control for displaying information in
the detected blind spot.

19. A program for causing a computer to execute
processing comprising the steps of:

detecting a positional relationship among a plu-
rality of users;
detecting a blind spot of a first user among the
plurality of users; and
performing control for displaying information in
the detected blind spot.
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