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captured image, and a control unit which controls equipment
to permit the user to use the equipment when the facial
expression recognized by the recognition unit is a specific
facial expression.
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INFORMATION PROCESSING DEVICE,
INFORMATION PROCESSING METHOD,
AND PROGRAM FOR RECOGNIZING
FACIAL EXPRESSION AND PERMITTING
USE OF EQUIPMENT BASED ON THE
RECOGNIZED FACIAL EMOTION
EXPRESSION

CROSS-REFERENCE TO PRIOR APPLICATION

[0001] This application is a continuation of U.S. patent
application Ser. No. 13/363,799 (filed on Feb. 1,2012), which
claims priority to Japanese Patent Application No. 2011-
027680 (filed on Feb. 10, 2011), which are all hereby incor-
porated by reference in their entirety.

BACKGROUND

[0002] The present disclosure relates to an information pro-
cessing device, an information processing method, and a
program, and particularly, an information processing device,
an information processing method, and a program which are
designed to make a user actively have a specific facial expres-
sion.

[0003] As the quoted statement (The Principles of Psychol-
ogy (Vol. 2), 1950, New York, Dover Publications (the origi-
nal work was published in 1890)) of William James, there is
the belief that “We do not laugh because we are happy—we
are happy because we laugh”. Recent studies have also
acquired an abundance of ideas that support the belief.
[0004] For example, the experiment of Kleinke, et al. dis-
closed in “Effects of Self-Generated Facial Expressions on
Mood” (by Chris L. Kieinke, Thomas R. Peterson, and Tho-
mas R. Rutledge, Journal of Personality and Social Psychol-
ogy 1998, Vol. 74, No. 1,272,279) verified whether or not
there is a difference in facial expressions between a subject
group in which photos of various facial expressions (laughing
and sad) are shown to subjects and the subjects are instructed
to make “the same facial expressions as in the photos” and the
other subject group in which the photos are just shown to
subjects. From the experiment, it was ascertained that the
action of seeing a photo of a smiling face and then actually
making such a smiling face contributes to making the emotion
of a subject bright.

[0005] Japanese Unexamined Patent Application Publica-
tion Nos. 2010-34686 and 2009-290819 are example of
related art.

SUMMARY

[0006] The above-described experiment disclosed in
“Effects of Self-Generated Facial Expressions on Mood”
indicates that there is a possibility that an emotional state of a
person can be positive by making the person actively have a
smiling face.

[0007] It is desirable for the disclosure to make a user
actively have a specific facial expression.

[0008] According to an embodiment of the present disclo-
sure, there is provided an information processing device
which includes a recognition unit which recognizes a facial
expression of a user taken on a captured image, and a control
unit which controls equipment to permit the user to use the
equipment when the facial expression recognized by the rec-
ognition unit is a specific facial expression.

[0009] It may be possible to set the specific facial expres-
sion to a smile. It is also possible to set the specific facial

Jun. 16, 2016

expression to a facial expression other than a smile such as an
angry face, a weeping face, or the like. Equipment which it is
permitted for the user to use includes not only electric appli-
ances such as a television set, an audio player, a personal
computer, a vacuum, a washing machine, a refrigerator, and
the like, but also items such as a door, furniture, or the like, of
which the operation is controlled.

[0010] Itmay bepossibleto further include a capturing unit
which captures an image of the user. In this case, the recog-
nition unit can recognize a facial expression of the user taken
on the image captured by the capturing unit.

[0011] It may be possible to further include an output unit
which outputs information indicating the specific facial
expression when the specific facial expression is recognized
by the recognition unit and outputs information indicating a
different facial expression from the specific expression when
the different facial expression that is not the specific expres-
sion is recognized by the recognition unit.

[0012] It is possible to output, for example, an image, a
sound, light, or vibration as information indicating the spe-
cific facial expression. As information indicating the different
facial expression from the specific expression, it is possible to
output an image different from an image output as the infor-
mation indicating the specific facial expression and a sound
different from a sound output as the information indicating
the specific facial expression. In addition, it is possible to
output light different from light output as the information
indicating the specific facial expression and vibration difter-
ent from vibration output as the information indicating the
specific facial expression.

[0013] When the user finishes using the equipment, the
control unit may control the equipment to set non-permission
for the user to use the equipment.

[0014] Inthe disclosure, when a facial expression of a user
taken on a captured image is recognized and the recognized
facial expression is a specific facial expression, equipment is
controlled so as to allow the user to use the equipment.
[0015] According to the present disclosure, it is possible to
make a user actively have a specific facial expression.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] FIG. 1 is a diagram showing an example of the
appearance of an information processing device according to
an embodiment of the present disclosure;

[0017] FIG. 2 is a diagram showing an example of a smile
icon;
[0018] FIG. 3 is a diagram showing an example of a sad
icon;
[0019] FIG. 4 is a diagram showing a use example of the

information processing device according to the embodiment
of the disclosure;

[0020] FIG. 5 is a diagram showing a display example of an
icon viewed from a user standing in front of a mirror;
[0021] FIG. 6is a block diagram showing an inner configu-
ration example of the information processing device accord-
ing to the embodiment of the disclosure;

[0022] FIG. 7 is a flowchart describing a process of the
information processing device according to the embodiment
of the disclosure;

[0023] FIG. 8 is a diagram showing a configuration
example of a communication system;

[0024] FIG. 9 is a diagram showing a configuration
example of the information processing device of FIG. 8
according to another embodiment of the disclosure;
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[0025] FIG. 10 is a block diagram showing a hardware
configuration example of a web server;

[0026] FIG. 11 is a block diagram showing a functional
configuration example of the web server;

[0027] FIG. 12 is a flowchart describing a process of the
information processing device according to the embodiment
of the disclosure;

[0028] FIG.131isadiagram showing an example ofa screen
of an SN site;
[0029] FIG. 14 is a flowchart describing a process of the

information processing device according to the embodiment
of the disclosure;

[0030] FIG.151sadiagram showing an example ofa screen
of a calendar;

[0031] FIG. 16 is a diagram showing a control target
device;

[0032] FIG. 17 is a diagram showing the appearance of a

refrigerator as a control target device; and

[0033] FIG. 18 is a flowchart describing a process of the
information processing device according to the embodiment
of the disclosure.

DETAILED DESCRIPTION OF EMBODIMENTS

[0034] Hereinafter, embodiments for implementing the
disclosure will be described. Description thereof will be pro-
vided in the following order.

[0035] 1. First Embodiment (Smiling Face Help Function)
[0036] 2. Second Embodiment (Smiling Face Counting
Function)
[0037] 3. Third Embodiment (Smiling Face Gateway Func-
tion)

First Embodiment
[0038] A smiling face help function will be described,

which is a function of helping a user to perceive whether or
not the expression on a user’s own face is a smile, and to have
a smiling face when the expression is not a smile.

[Appearance of Information Processing Device]

[0039] FIG. 1 is a diagram showing an example of the
appearance of an information processing device according to
an embodiment of the present disclosure.

[0040] The information processing device of FIG. 1 has a
rectangular parallelpiped housing in a size that a user can
grasp the device in one hand. There are provided a lens 11 on
the front surface of the housing of the information processing
device 1 and an LED matrix portion 12 constituted by a
predetermined number of LEDs (Light Emitting Diodes). In
the example of FIG. 1, the LED matrix portion 12 is formed
by providing a total of 64 LEDs including 8 LEDs arranged in
the vertical direction and 8 LEDs arranged in the horizontal
direction. Instead of the LED matrix portion 12, a display
such as an LCD (Liquid Crystal Display), or the like may be
provided.

[0041] The information processing device 1 performs cap-
turing by conducting photoelectric conversion for light
brought in from the lens 11, and, based on an image obtained
from the capturing, recognizes the expression (expression on
the face) of the user taken as a subject. When the information
processing device 1 recognizes that the facial expression of
the user is a smile, the information processing device 1 dis-
plays a smile icon that is information indicating that the facial
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expression of the user is a smile, by making predetermined
LEDs constituting the LED matrix portion 12 emit light.

[0042] In other words, a smiling face recognition function
is mounted in the information processing device 1. Determi-
nation whether or not the facial expression of a user within the
capturing range of the information processing device 1 is
repetitively performed based on a captured image in real time.

[0043] On the other hand, when it is recognized that the
facial expression of the user is not a smile, the information
processing device 1 displays a sad icon that is information
indicating that the facial expression of the user is not a smile,
by making predetermined LEDs constituting the LED matrix
portion 12 emit light.

[0044] FIG. 2 is a diagram showing an example of the smile
icon, and FIG. 3 is a diagram showing an example of the sad
icon. Each LED constituting the LED matrix portion 12 is
described by giving # and a number according to the location
(row and column) such that, for example, the LED located in
the first row and the first column is set to an LED #11.
[0045] As shown in FIG. 2, the smile icon is displayed by
LEDs #23, #26, #33, #36, #61, #68, #72, #77, and #83 to #86
emitting light. In addition, as shown in FIG. 3, the sad icon is
displayed by LEDs #23, #26, #32, #37, #63 to #66, 872, #77,
#81, and #88 emitting light.

[0046] The user positioned in front of the information pro-
cessing device 1 can recognize that he or she is smiling by, for
example, ascertaining that the smile icon is displayed. In
addition, the user can recognize that he or she has a facial
expression other than a smiling face, for example, an angry
expression or a sad expression after finding out that the sad
icon is displayed, and then can be conscious of having a
smiling face.

[0047] Based onthe belief “We do notlaugh because we are
happy—we are happy because we laugh”, the information
processing device 1 can make the emotion of the user positive
by making the user be aware of his or her own facial expres-
sion and consciously have a smiling face when the expression
is not a smile. Since maintaining a positive emotion is deemed
to be connected to the prevention and improvement of a
mental disease such as depression, and the like, it is also
possible to reinforce wellness of mentality of the user by
making the emotion of the user positive.

[Use Example of Information Processing Device]

[0048] FIG. 4 is a diagram showing a use example of the
information processing device 1.

[0049] In the example of FIG. 4, a mirror 21 is hung on a
wall surface W in a building such as a house, or the like. As
indicated by the dotted line, the information processing
device 1 is installed in the rear side of the mirror 21 so that the
front surface of the housing is toward to the forward side of
the wall surface W. The front surface of the housing of the
information processing device 1 may be installed to be pro-
jected from the mirror surface 21A.

[0050] The mirror surface 21A surrounded by a frame is
constituted by a half-mirror. Light incident from the front side
ofthe wall surface W to the mirror 21 is reflected on the mirror
surface 21A, part of which transmits through the mirror sur-
face 21A, and brought in by the lens 11 of the information
processing device 1. In addition, light from the LED matrix
portion 12 facing the surface side (the forward side of the wall
surface W) of the mirror 21 from the rear side of the mirror 21
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transmits through the mirror surface 21A, and the smile icon
or the sad icon is displayed as if the icon emerges on the
mirror surface 21A.

[0051] When the user stands in front of the mirror 21 in
order to tidy himself or herself up, or the like, the information
processing device 1 recognizes the facial expression of the
user in front of the mirror 21, and displays the smile icon or
the sad icon according to the recognized facial expression.
The user sees the smile icon or the sad icon displayed as if
emerging on the mirror surface 21A, and then is aware of his
or her own facial expression.

[0052] FIG.5 is adiagram showing a display example of an
icon viewed from the user side in front of the mirror 21. In the
example of FIG. 5, the upper body of the user, who is the
subject H, is reflected on the mirror surface 21A, and the
facial expression of the user is a smile. A smile icon is dis-
played at the position of the mirror surface 21A where the
information processing device 1 is installed. Icon Iin FIG. 5§
indicates the smile icon.

[0053] As such, by providing the information processing
device 1 at a position where the face looks in daily lives, the
user perceives his or her own the facial expression in ordinary
times, whereby it is possible to habitually have a smiling face.
An installation position of the information processing device
1 is arbitrary by being provided in the rear side of a television
set or the display of a PC (Personal Computer), by being
buried in a door in a building.

[Inner Configuration of Information Processing Device]|

[0054] FIG. 6 is a block diagram showing an internal con-
figuration example of the information processing device 1. At
least some of the configuration shown in FIG. 6 is realized to
execute a predetermined program by a CPU (Central Process-
ing Unit) provided in the information processing device 1.
[0055] The information processing device 1 includes a cap-
turing unit 31, a recognition unit 32, and a control unit 33.
[0056] The capturing unit 31 is constituted by imaging
elements such as a CCD (Charge Coupled Device), a CMOS
(Complementary Metal Oxide Semiconductor), or the like.
The capturing unit 31 performs photoelectric conversion for
light brought by the lens 11, and carries out various processes
such as A/D conversion, and the like, for a signal obtained
from the photoelectric conversion. The capturing unit 31 out-
puts image data obtained after implementing the various pro-
cesses to the recognition unit 32. The capturing unit 31
repeats capturing, and supplies image data obtained after the
repetitive capturing to the recognition unit 32 one after
another.

[0057] The recognition unit 32 analyses images captured
by the capturing unit 31, and recognizes the facial expression
of the user taken in the images as a subject. The recognition
unit 32 outputs information indicating the recognition result
to the control unit 33. In addition, the recognition unit 32
outputs information appropriately indicating the degree of a
smile such as a big laugh, a faint smile, or the like.

[0058] The recognition unit 32 is given, in advance, with
information which has been obtained from the analysis of the
images of the smiling face and indicates feature values of
each part constituting the smiling face such as eyes, nose, and
mouth, as data for recognition. The recognition unit 32
detects the face of the user by performing contour detection,
or the like from the images captured by the capturing unit 31,
and extracts feature values of each part of the face including
eyes, nose, and mouth.

Jun. 16, 2016

[0059] In addition, the recognition unit 32 compares the
feature values extracted from the captured images to the fea-
ture values given as the data for recognition, and recognizes
the facial expression of the user as a smiling face when the
index of coincidence of both values is equal to or higher than
a threshold value. On the other hand, when the index of
coincidence between the feature values extracted from the
captured images and the feature values given as the data for
recognition is less than the threshold value, the recognition
unit 32 recognizes that the facial expression is not a smiling
face. In other words, the smiling face recognized by the
information processing device 1 is the facial expression with
characteristics of each part of the face extracted from the
captured images which coincide with, to the threshold value
or greater, the characteristics of the face extracted from the
face image selected as an image of a smiling face when the
function of recognizing a smiling face was developed, or the
like.

[0060] The control unit 33 causes the LED matrix portion
12 to display the smile icon when the facial expression of the
user is determined to be a smile, based on the information
supplied from the recognition unit 32. It may be possible that
a different type of smile icon is displayed depending on the
degree of the smiling face indicated by the information sup-
plied from the recognition unit 32. In addition, the control unit
33 causes the LED matrix portion 12 to display the sad icon
when the facial expression of the user is determined not to be
a smile.

[0061] The control unit 33 causes a speaker not shown in
the drawing to output a predetermined melody appropriately
in accordance with the display of the icon. A melody output in
accordance with the display of the smile icon and a melody
output in accordance with the display of the sad icon are set to
different ones respectively. It may be possible to use favorite
music that the user has registered in advance as the melody
output in accordance with the display of the smile icon.
Accordingly, the user can recognize his or her own facial
expression through the music, and boost the mood listening to
the favorite music when the user has a smiling face.

[0062] As such, as a feedback denoting a face recognition
result, it is possible to adopt various ways such as an output of
a melody, generation of vibration, or the like. In addition, it is
also possible for the information processing device 1 not to
include the capturing unit 31. In this case, for example,
images captured by an external device are acquired by the
recognition unit 32 of the information processing device 1 as
images to recognize the facial expression of the user. The
recognition unit 32 recognizes the facial expression of the
user based on the acquired images, and the control unit 33
performs a process to give a feedback according to the facial
expression to the user.

[Operation of Information Processing Device]

[0063] Herein, with reference to the flowchart of FIG. 7, a
process of the information processing device 1 will be
described, which makes the user be aware of his or her own
facial expression using the display of an icon and helps the
user to have a smiling face.

[0064]

[0065] In Step S2, the recognition unit 32 analyses images
captured by the capturing unit 31, and recognizes the facial
expression of the user taken in the images.

In Step S1, the capturing unit 31 performs capturing.
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[0066] InStep S3,the controlunit 33 determines whether or
not the facial expression of the user is a smile based on
information supplied from the recognition unit 32.

[0067] When the facial expression of the user is determined
to be a smile in Step S3, in Step S4, the control unit 33 causes
the LED matrix portion 12 to display the smile icon.

[0068] On the other hand, when the facial expression of the
user is determined not to be a smile in Step S3, in Step S5, the
control unit 33 causes the LED matrix unit 12 to display the
sad icon.

[0069] After the smile icon is displayed in Step S4, or after
the sadicon s displayed in Step S5, the process returns to Step
S1, and the above process is repeated. When the user, who has
recognized that he or she did not have a smiling face from the
display of the sad icon, intentionally makes a smiling face, the
display of the LED matrix unit 12 is switched from the sad
icon to the smile icon.

[0070] With the above process, the information processing
device 1 can make the user be aware of his or her own facial
expression, and can make the user have a good mood by
causing his or her smiling face.

Second Embodiment

[0071] Description will be provided on a smiling face
counting function that is a function of counting and present-
ing the number of smiling faces.

[Configuration of Communication System|

[0072] FIG. 8 is a diagram showing a configuration
example of a communication system using the information
processing device 1.

[0073] The information processing device 1 of FIG. 8 has a
communication function. The information processing device
1 is connected to a network 51 including the Internet, or the
like. The network 51 is also connected to a PC 52, a web
server 53, and a photo frame 54.

[0074] The PC 52 is, for example, a PC that the user of the
information processing device 1 uses. The web server 53 is a
server to manage SNS (Social Network Service) sites such as
blogs, message boards, or the like. The photo frame 54 is a
digital photo frame installed in, for example, a person’s home
other than the user of the information processing device 1.
The photo frame 54 is provided with a display, and is possible
to receive and display images transmitted through the net-
work 51.

[0075] In the communication system of FIG. 8, functions
are realized, which are contributing messages indicating the
number of smiling faces to SNS sites, displaying the list of the
number of smiling faces for every predetermined period, and
transmitting images of smiling faces to the photo frame 54.
Details of the functions will be described later.

[0076] FIG. 9 is a block diagram showing a configuration
example of the information processing device 1 of FIG. 8. In
the configuration shown in FIG. 9, the same reference numer-
als are given to the same configurations as those shown in
FIG. 6. Overlapping description will be appropriately omit-
ted.

[0077] The information processing device 1 includes the
capturing unit 31, the recognition unit 32, the control unit 33,
acounter 61, a display data generation unit 62, a transmission
unit 63, and an image management unit 64.
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[0078] The capturing unit 31 outputs image data obtained
from capturing. The image data output from the capturing
unit 31 is supplied to the recognition unit 32 and the image
management unit 64.

[0079] The recognition unit 32 analyses images captured
by the capturing unit 31, and recognizes facial expressions of
the user. The recognition unit 32 outputs information indicat-
ing the recognition result and information indicating the
degree of a smiling face to the control unit 33, the counter 61,
and the image management unit 64.

[0080] When it is determined that the facial expression of
the user is a smile based on the information supplied from the
recognition unit 32, the counter 61 increases the number of
smiling faces by one, and manage information indicating the
number of smiling faces by storing in a memory. When a
message indicating the number of smiling faces is contributed
to an SNS site, the counter 61 outputs the information indi-
cating the number of smiling faces to the display data gen-
eration unit 62 at a time point when the number of smiling
faces for a predetermined period of time such as one day
reaches a threshold value or higher.

[0081] In addition, when the list of the number of smiling
faces is displayed and a predetermined period such as one day,
one week, one month, or the like have passed, the counter 61
outputs the information indicating the number of smiling
faces to the transmission unit 63. Hereinafter, a case where a
period for which the number of smiling faces is counted is one
day will be described.

[0082] Thedisplay data generation unit 62 generates a mes-
sage indicating the number of smiling faces counted by the
counter 61 and outputs the data of the generated message to
the transmission unit 63.

[0083] When the message indicating the number of smiling
faces is contributed to an SNS site, the transmission unit 63
has access to the web server 53 through the network 51, and
transmits the message generated by the display data genera-
tion unit 62.

[0084] In addition, when the list of the number of smiling
faces is displayed, the transmission unit 63 transmits the
information indicating the number of smiling faces supplied
from the counter 61 and an image selected by the image
management unit 64 to the web server 53.

[0085] When the list of the number of smiling faces is
displayed, the image management unit 64 specifies an image
in which a smiling face of the user is taken from images
captured by the capturing unit 31 based on the recognition
result by the recognition unit 32, and manages the specified
smiling face image by storing in the memory. As described
above, the recognition unit 32 also supplies information indi-
cating the degree of a smiling face, such as a big laugh, a faint
smile, or the like. The image management unit 64 manages
the degrees of smiling faces taken in each image correspond-
ing to the images of the smiling faces.

[0086] The image management unit 64 selects an image
with the highest degree of a smiling face from images stored
in the memory and outputs the image to the transmission unit
63 so as to transmit the image to the web server 53.

[0087] FIG. 10 is a block diagram showing a hardware
configuration example of the web server 53.

[0088] A CPU (Central Processing Unit) 71, a ROM (Read
Only Memory) 72, and a RAM (Random Access Memory) 73
are connected to one another via a bus 74.

[0089] Furthermore, an input and output interface 75 is
connected to the bus 74. The input and output interface 75 is
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connected to an input unit 76 including a keyboard, a mouse,
and the like, and an output unit 77 including a display, a
speaker, and the like. In addition, the input and output inter-
face 75 is connected to a storage unit 78 including a hard disk,
anon-volatile memory, and the like, a communication unit 79
including a network interface, and the like, and a drive 80 for
driving a removable medium 81.

[0090] FIG. 11 is a block diagram showing a functional
configuration example of the web server 53. At least some of
the function units shown in FIG. 11 are realized by executing
predetermined programs by the CPU 71 of FIG. 10.

[0091] Inthe web server 53, an SNS site management unit
91, a number management unit 92, and a display control unit
93 are realized.

[0092] The SNS site management unit 91 manages SNS
sites, and allows devices that have had access through the
network 51 to review the sites. The SN site management unit
91 acquires messages transmitted from the devices connected
to the network 51 controlling the communication unit 79, and
adds the messages to the SNS sites.

[0093] When the information indicating the number of
smiling faces counted for one day in the information process-
ing device 1 and the image selected in the information pro-
cessing device 1 as an image with the highest degree of a
smiling face are transmitted from the information processing
device 1, the number management unit 92 acquires the infor-
mation controlling the communication unit 79.

[0094] The number management unit 92 causes the storage
unit 78 to store the acquired information, for example, corre-
sponding to identification information of the information pro-
cessing device 1.

[0095] When the devices connected to the network 51
request for displaying the list of the number of smiling faces,
the display control unit 93 acquires the information managed
by the number management unit 92, and causes the list of the
number of smiling faces counted for each day to be displayed
using, for example, the image of a calendar. In addition, when
one day is selected on the image of the calendar, the display
control unit 93 causes an image, which is captured on the day
and transmitted from the information processing device 1 as
the image with the highest degree of a smiling face, to be
transmitted to the devices that requested display of the list of
the number of smiling faces to be displayed.

[Contribution to SNS Site]

[0096] Herein, with reference of the flowchart of FIG. 12, a
process of the information processing device 1 contributing
the message indicating the number of smiling faces to an SNS
site will be described.

[0097] In Step S11, the capturing unit 31 performs captur-
ing.
[0098] In Step S12, the recognition unit 32 analyzes the

image captured by the capturing unit 31, and recognizes the
facial expression of the user.

[0099] In Step S13, the control unit 33 determines whether
or not the facial expression of the user is a smile based on the
information supplied from the recognition unit 32.

[0100] When the facial expression of the user is determined
to be asmilein Step S13, in Step S14, the control unit 33 gives
feedback by displaying a smile icon to the LED matrix unit
12, or the like.

[0101] Onthe other hand, when the facial expression of the
user is determined not to be a smile in Step S13, the process
returns to Step S11, and the above process is repeated. When
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the facial expression of the user is determined not to be a
smile, the control unit 33 may give feedback to the user by
displaying a sad icon to the LED matrix unit 12, or the like.
[0102] Afterthe smileicon is displayed in Step S14, in Step
S15, the counter 61 counts the number of smiling faces.
[0103] In Step S16, the counter 61 determined whether or
not the number of smiling faces for a predetermined period is
equal to or higher than a predetermined number that is a
threshold value.

[0104] When the number of smiling faces is determined to
be equal to or higher than the threshold value in Step S16, in
Step S17, the display data generation unit 62 generates a
message indicating the number of smiling faces counted by
the counter 61.

[0105] In Step S18, the transmission unit 63 transmits the
message generated by the display data generation unit 62 to
the web server 53 to contribute the message to the SNS site.
After the message is contributed thereto, or when the number
of'smiling faces is determined not to be equal to or higher than
the threshold value in Step S16, the process returns to Step
S11, and the above process is repeated.

[0106] The information transmitted from the transmission
unit 63 is acquired by the SNS site management unit 91 of the
web server 53, and posted on the SN site.

[0107] FIG. 13 is a diagram showing an example of the
screen of the SNS site. The screen of FIG. 13 is displayed
when the PC 52 or other devices such as a mobile telephone,
or the like has access to the web server 53 using a browsing
function.

[0108] On the screen of the SN site of FIG. 13, messages
contributed from each device are displayed in time series
order, and Contribution #1 that is the latest contribution,
Contribution #2 that has been contributed before Contribu-
tion #1, and Contribution #3 that has been contributed before
Contribution #2 are displayed.

[0109] Contribution #3 is the message contributed from the
information processing device 1, and shows that the number
of'smiling faces counted for one day is six. In the example of
FIG. 13, the number of smiling faces is expressed by the
number of images indicating smiling faces. “Could make
smiles OOO00O times today” indicated as Contribution 13
(O is an image showing a smiling face) is the message gen-
erated by the display data generation unit 62.

[0110] Friends, and the like of the user of the information
processing device 1 who read Contribution #3 contribute
messages praising or supporting the number of smiling faces
through their own devices, and the user of the information
processing device 1 who checks the contributions ofhis orher
friends, and the like can awake himself or herself to make
smiling faces more actively. Contributions #1 and #2 of FIG.
13 are messages contributed by the friends, and the like of the
user of the information processing device 1, praising or sup-
porting the number of smiling faces. In addition, the user of
the information processing device 1 can share the number of
smiling faces with the friends, and the like.

[Display of List of the Number of Smiling Faces]

[0111] Next, with reference to the flowchart of FIG. 14, a
process of the information processing device 1 for displaying
the list of the number of smiling faces for each predetermined
period will be described.

[0112] Processes of Steps S31 to S35 of FIG. 14 are basi-
cally the same processes as those of Steps S11 to S15 of FIG.
12. In Step S31, the capturing unit 31 performs capturing.
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Images captured are supplied to the recognition unit 32 and to
the image management unit 64.

[0113] In Step S32, the recognition unit 32 analyses the
images captured by the capturing unit 31 and recognizes the
facial expression of the user.

[0114] In Step S33, the control unit 33 determines whether
or not the facial expression of the user is a smile based on the
information supplied from the recognition unit 32.

[0115] When the facial expression of the user is determined
to be asmilein Step S33, in Step S34, the control unit 33 gives
feedback causing the LED matrix unit 12 to display a smile
icon, or the like. On the other hand, when the facial expression
of the user is determined not to be a smile in Step S33,
processes after Step S31 are repeated.

[0116] In Step S35, the counter 61 counts the number of
smiling faces.
[0117] In Step S36, the image management unit 64 causes

a memory to store an image that is recognized that a smiling
face is taken therein and information indicating the degree of
a smiling face recognized by the recognition unit 32 for
management.

[0118] In Step S37, the counter 61 determines whether or
not one day that is a period for which the number of smiling
faces has to be counted has passed.

[0119] When the period for which the number of smiling
faces has to be counted is determined to have passed in Step
S37, in Step S38, the image management unit 64 selects an
image with the highest degree of smiling face.

[0120] In Step S39, the transmission unit 63 transmits
information indicating the number of smiling faces counted
by the counter 61 and the image of a smiling face selected by
the image management unit 64 to the web server 53.

[0121] Afterthe information indicating the number of smil-
ing faces and the image of the smiling face are transmitted, or
when the period for which the number of smiling faces has to
be counted is determined to have not passed in Step S37, the
process returns to Step S31, and the above processes are
repeated.

[0122] The information transmitted from the transmission
unit 63 is acquired by the number management unit 92 of the
web server 53, and managed. When the user of the informa-
tion processing device 1 makes access to the web server 53
operating, for example, the PC 52, and requests for displaying
the list of the number of smiling faces, an image of a calendar
for displaying the list of the number of smiling faces is dis-
played on a display of the PC 52 based on information trans-
mitted from the display control unit 93.

[0123] FIG.151s a diagram showing an example ofa screen
of'the calendar displayed on the display of the PC 52 based on
the information transmitted from the web server 53.

[0124] Calendar image P of FIG. 15 is an image of a cal-
endar for a certain month, and icons indicating the number of
smiling faces counted for each day are displayed in the cells
for the first to fifteenth days out of cells corresponding to first
to thirty-first days. Calendar image P is an image displayed
when the fifteenth day has passed.

[0125] In the example of FIG. 15, icons with different
degrees of smiling faces are displayed in accordance with the
range of the number of smiling faces. For example, the icon
with a dark facial expression displayed in the cell for the
seventh day indicates that the number of smiling faces
counted on that day is, for example, zero to five, and the icon
with a smiling face displayed in the cell for the fifth day
indicates that the number of smiling faces counted on that day
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is, for example, six to ten. The icon with the big laugh dis-
played in the cell for the first day indicates that the number of
smiling faces counted on that day is, for example, eleven.
[0126] When an icon indicating the number of smiling
faces displayed on calendar image P is selected through a
mouse operation, or the like, the display control unit 93 of'the
web server 53 transmits to the PC 52 an image selected by the
information processing device 1 among images (photos) cap-
tured on the day for which the selected icon is displayed as an
image with the highest degree of a smiling face, and have the
image to be displayed on the display.

[0127] The user of the information processing device 1 can
recognize the number of smiling faces for each day from the
types of the icons displayed on calendar image P, and can
awake himself or herself to make a smiling face more actively
when the number is low. In addition, friends, and the like of
the user of the information processing device 1 make access
to the web server 53 through an operation of their own devices
to see calendar image P, and can check whether the user of the
information processing device 1 makes smiling faces, in other
words, the user is in a bright mood.

[0128] Furthermore, as above, the functions of managing
the number of smiling faces and displaying the list thereof
may be installed in the PC 52. In this case, the PC 52 is
provided with the number management unit 92 and the dis-
play control unit 93 of FIG. 11, and performs a process of
displaying the list of the number of smiling faces based on
information transmitted from the information processing
device 1. The information processing device 1 may be pro-
vided with the number management unit 92 and the display
control unit 93 so as to recognize the number of smiling faces
through display of the LED matrix unit 12 and an LCD
provided in the information processing device 1.

[Transmission to Photo Frame]

[0129] A function of transmitting images to the photo
frame 54 will be described. In this case, the information
processing device 1 of FIG. 8 recognizes a facial expression
of the user taken in a captured image, and gives feedback to
the user by displaying icons, or the like. In addition, when a
smiling face is recognized, the information processing device
1 transmits an image in which the recognized smiling face is
taken to the photo frame 54.

[0130] The photo frame 54 that receives the image trans-
mitted from the information processing device 1 causes the
display to display the received image. Accordingly, for
example, when the photo frame 54 is installed in somebody’s
home other than the user of the information processing device
1, the user of the photo frame 54 can see the image of a
smiling face of the user of the information processing device
1. This function is considered to be particularly useful when
the user of the information processing device 1 is an old
person living alone and the user of the photo frame 54 is his or
her offspring. The offspring who is the user of the photo frame
54 can recognize a smiling face ofhis or her parent who is the
user of the information processing device 1.

Third Embodiment

[0131] A smiling face gateway function that is a function of
requesting a smiling face when the user takes an action will be
described.

[0132] As shown in FIG. 16, the information processing
device 1 is electrically connected to control target equipment
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101 that is equipment to be controlled in a wired or wireless
manner. A case where the control target equipment 101 is a
refrigerator will be described.

[0133] FIG. 17 is a diagram showing the appearance of a
refrigerator to which the information processing device 1 is
fixed.

[0134] The refrigerator 111 of FIG. 17 is constituted by a
door 111A and the main body 111B. The door 111A is fixed
to the main body 111B so as to be open and closed via a hinge
(not shown in the drawing) provided on the right side face of
the door 111A. A grip 121 is provided in the left side of the
surface ofthe door 111A. An action of opening the door 111A
is grasping the grip 121 with, for example, the right hand and
pulling the grip to the front as shown by the white arrow.
[0135] The information processing device 1 is installed at
the position that is on the surface of the door 111A and above
the grip 121 so that the front face of the housing thereof faces
the front direction ofthe refrigerator 111. On the left side face
of'the door 111A, a member 122A including an electric lock
122 is provided, and on the left side face of the main body
111B, a member 122B constituting the electric lock 122
making a pair with the member 122A. The members 122A
and 122B are provided at the position where the members
adjoin each other when the door 111A is closed.

[0136] The electric lock 122 is connected to the informa-
tion processing device 1 as shown by the dotted line, and
switches the door 111A to a locked state or an unlocked state
according to a control signal supplied from the information
processing device 1. When the electric lock 122 is in the
locked state, the user is not able to open the door 111A, but
able to open the door 111 A when the lock is in the unlocked
state.

[0137] The information processing device 1 installed in the
refrigerator 111 in such a state gives feedback to the user in
accordance with the facial expressions by capturing images,
recognizing the facial expressions of the user, and displaying
icons, in the same manner as the information processing
device 1 of FIG. 1.

[0138] In addition, when a facial expression of the user is
recognized to be a smile, the information processing device 1
outputs a control signal instructing the electric lock 122 to be
in the unlocked state so as to open the door 111 A, whereby the
user is allowed to use the refrigeratorill. In addition, when the
user closes the door 111A finishing the use of the refrigerator
111 in the unlocked state of the electric lock 122, the infor-
mation processing device 1 outputs a control signal instruct-
ing the electric lock 122 to be in the locked state so as to
prohibit from opening the door 111A.

[0139] Inother words, it is necessary for the user to make a
smiling face in order to open the door 111 A of the refrigerator
111, that is, to use the refrigerator 111. As such, the informa-
tion processing device 1 can make the user be aware of mak-
ing smiling faces at ordinary times by requesting making
smiling faces in ordinary actions such as using the refrigerator
11, in other words, by compelling smiling faces.

[0140] Herein, with reference of the flowchart of FIG. 18, a
process of the information processing device 1 for controlling
permission and non-permission to use the refrigerator 111
will be described. Furthermore, the information processing
device 1 of FIG. 17 has the same configuration as that in FIG.
6 or FIG. 10.

[0141] In Step S51, the capturing unit 31 performs captur-
ing.
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[0142] InStep S52, the recognition unit 32 analyzes images
captured by the capturing unit 31, and recognizes a facial
expression of the user.

[0143] In Step S53, the control unit 33 determines whether
or not the facial expression of the user is a smile based on
information supplied from the recognition unit 32.

[0144] When the facial expression of the useris determined
to bea smilein Step S53, in Step S54, the control unit 33 gives
feedback by causing the LED matrix unit 12 to display a smile
icon.

[0145] In Step S55, the control unit 33 outputs a control
signal to the electric lock 122 to put the door 111A in an
unlocked state. Accordingly, the user can open the door 111A
and takes out food from the refrigerator 111, or the like.

[0146] On the other hand, when the facial expression of the
user is determined not to be a smile in Step S53, in Step S56,
the control unit 33 determines whether or not a fixed time has
passed after, for example, it is detected that the user is in front
of the refrigerator 111. Whether or not the user is in front of
the refrigerator 111 is recognized by the recognition unit 32
based on, for example, a captured image.

[0147] Whenitis determined that a fixed time has passed in
Step S56, the control unit 33 outputs a control signal to the
electric lock 122 to put the door 111A in the unlocked state in
Step S55 in the same manner. In this example, the door 111A
is designed to be opened without making a smiling face when
a fixed time has passed after the user is detected to be in front
of the refrigerator 111, but the user may not be allowed to
open the door unless the user makes a smiling face.

[0148] After the door 111A is put in the unlocked state in
Step S55, in Step S57, the control unit 33 determines whether
or not the user has closed the door 111A and departed from
the refrigerator 111, and stands by until the user is determined
to have departed from the refrigerator 111. For example,
when the door 111A is detected to be closed, it is determined
that the user has departed from the refrigerator 111.

[0149] When the user is determined to have departed from
the refrigerator 111 in Step S57, in Step S58, the control unit
33 outputs a control signal to the electric lock 122 to put the
door 111A in a locked state. After the door 111A is in the
locked state, or when it is determined that a fixed time has
passed in Step S56, the process returns to Step S51, and the
above processes are repeated. When the facial expression of
the user is determined not to be a smile in Step S53, feedback
may be given to the user by causing the LED matrix unit 12 to
display a sad icon, or the like.

[0150] With the process above, the information processing
device 1 can so-called “compel” the user to make a smiling
face, and can make the user be aware of making a smiling
face.

[0151] Inthe above description, equipment to be controlled
is set to the refrigerator 111, but it is possible to control access
(permit or non-permit) to various items that the user uses in
his or her daily life.

[0152] It is possible to make the user be aware of having a
smiling face giving a carefree feeling that the user is not able
to enter a room without having a smiling face, for example, by
setting equipment to be controlled to an electric lock installed
in a door of a building and controlling permission or non-
permission to open the door. Inaddition, it is possible to make
the user be aware of having a smiling face giving a carefree
feeling that the user is not allowed to boil water without
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having a smiling face by setting equipment to be controlled to
an IH cooker and controlling permission or non-permission to
use the IH cooker.

[0153] Furthermore, it is possible to make the user be aware
of'having a smiling face giving a carefree feeling that the user
is not allowed to watch television programs without having a
smiling face by setting equipment to be controlled to a tele-
vision set and controlling permission or non-permission to
use the television set. It is possible to realize various functions
of equipment by setting a condition for access thereto to a
smiling face such that equipment to be controlled is set to the
engine of an automobile which is not allowed to start without
a smiling face of the user, and equipment to be controlled is
set to a PC which is not allowed to start without a smiling face
of the user.

Modified Example and Others

[0154] A series of processes described above can be
executed by hardware, and also by software. When the series
of processes is executed by software, a program constituting
the software is installed in a computer incorporated in dedi-
cated hardware, or a general-purpose personal computer, or
the like.

[0155] A program to be installed is provided by being
recorded on an optical disc (CD-ROM (Compact Disc-Read
Only Memory), a DVD (Digital Versatile Disc), or the like),
or a removable medium 81 of FIG. 10 including a semicon-
ductor memory, or the like. In addition, such a program may
be provided through a wired or wireless transmission medium
including alocal area network, the Internet, or a digital broad-
casting. A program can be installed in advance in the ROM 72
or the storage unit 78.

[0156] Furthermore, a program executed by a computer
may be a program of which the process is performed in time
series following the order described in the present specifica-
tion, or may be a program of which the process is performed
in parallel or at a necessary time point when it is called up, or
the like.

[0157] An embodiment of the disclosure is not limited to
the embodiments described above, and can be variously
modified in the scope not departing from the gist of the
disclosure.

[0158] Furthermore, the present disclosure can also be con-
figured as below.

[0159] (1) An information processing device including a
recognition unit which recognizes a facial expression of a
user taken on a captured image, and a control unit which
controls equipment to permit the user to use the equipment
when the facial expression recognized by the recognition unit
is a specific facial expression.

[0160] (2) The information processing device described in
(1) above further including a capturing unit which captures an
image of the user, in which the recognition unit recognizes a
facial expression of the user taken on the image captured by
the capturing unit.

[0161] (3) The information processing device described in
(1) or (2) above in which the specific facial expression is a
smile.

[0162] (4) The information processing device described in
(1), (2), or (3) above further including an output unit which
outputs information indicating the specific facial expression
when the specific facial expression is recognized by the rec-
ognition unit and outputs information indicating a different
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facial expression from the specific expression when the facial
expression that is not the specific expression is recognized by
the recognition unit.

[0163] (5) The information processing device described in
any one of (1) to (4) above, in which, when the user finishes
using the equipment, the control unit controls the equipment
to set non-permission to the user to use the equipment.
[0164] It should be understood by those skilled in the art
that various modifications, combinations, sub-combinations
and alterations may occur depending on design requirements
and other factors insofar as they are within the scope of the
appended claims or the equivalents thereof.

What is claimed is:

1. An information processing apparatus comprising:

circuitry configured to obtain a statistic based on a recog-

nition result of a facial emotion expression of a user from
captured images, and

initiate output of a statistic information based on the

obtained statistic.

2. The information processing apparatus according to
claim 1, wherein the obtained statistic corresponds to a num-
ber of a predetermined emotion expression that is counted
during a predetermined period of time from the captured
images.

3. The information processing apparatus according to
claim 2, wherein the predetermined emotion expression is a
smile.

4. The information processing apparatus according to
claim 2, wherein the statistic information comprises the
counted number of the predetermined emotion expression.

5. The information processing apparatus according to
claim 4, wherein the statistic information is output by dis-
playing the counted number of the predetermined emotion
expression.

6. The information processing apparatus according to
claim 2, wherein the counted number corresponds to a num-
ber of captured images within which the predetermined emo-
tion expression of the user is recognized.

7. The information processing apparatus according to
claim 1, wherein the circuitry obtains the statistic by counting
a number of times a predetermined emotion expression is
recognized.

8. The information processing apparatus according to
claim 7, wherein the predetermined emotion expression is a
smile.

9. The information processing apparatus according to
claim 1, wherein the statistic information comprises the
counted number of the predetermined emotion expression.

10. The information processing apparatus according to
claim 1, wherein the statistic information is output to be
shared with another user.

11. The information processing apparatus according to
claim 1, wherein the statistic information is output in relation
to a calendar.

12. The information processing apparatus according to
claim 11, wherein the statistic information comprises the
obtained statistic correlated with days indicated by the calen-
dar.

13. The information processing apparatus according to
claim 1, wherein the statistic information is output as dis-
played icons correlated with dates the captured images were
captured.

14. An information processing method implemented via an
information processing apparatus, the method comprising:
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obtaining a statistic based on a recognition result ofa facial
emotion expression of a user from captured images; and

outputting a statistic information based on the obtained
statistic.

15. 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:

obtaining a statistic based on a recognition result ofa facial

emotion expression of a user from captured images; and
outputting a statistic information based on the obtained
statistic.
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