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DISPLAY DEVICE AND CONTROL METHOD

TECHNICAL FIELD

[0001] The present invention relates to a display device and
a control method.

BACKGROUND ART

[0002] According to the survey of Japan Electronics and
Information Technology Industries Association (JEITA), an
average television viewing time per day is 4.5 hours. How-
ever, it has been found that a television is not viewed continu-
ously during the 4.5 hours due to recent changes in lifestyle.
[0003] For example, when viewing the television while
preparing to go to work or school in the morning or while
having a meal, a screen of the television may not be continu-
ously viewed. Further, when a program that is sufficient by an
input from a voice such as a weather forecast is being broad-
casted, viewers may not look at the screen, or may have a
conversation with another person. Then, a behavior of begin-
ning to view the screen of the television again due to an
interesting keyword running in topical news or sports news is
frequently done.

[0004] That is, as a representative television viewing form,
the television is turned on instead of a clock in the morning,
and “simultaneous viewing” of listening to a sound of the
television while operating a personal computer (PC) at night
has recently increased. When “simultaneous viewing” is per-
formed, power is unnecessarily expended in a state in which
the screen of the television is turned on. For this reason, a
display device in which an imaging device is installed around
the television screen, and power save control optimal for a
viewing state is executed by performing face detection
through the image device and analyzing a user’s viewing state
has been proposed.

SUMMARY OF INVENTION

Technical Problem

[0005] However, in the power save control using only face
detection, there has been a problem in that even when it is
desired to continuously view the display device, for example,
when it is difficult to detect the user’s face due to an installa-
tion environment of the television or when the user looks
away during a certain time period, it is ultimately judged that
viewing, that is, the face, is not present, and thus the display
is turned off. Further, since the face detection process requires
a relatively long image processing time compared to moving
body detection, in an environment in which a computation
rate or a resource is restricted, there has been a problem in that
a response from when the user comes in front of the display
device for viewing to when the image is displayed is delayed.
[0006] Further, there is a display device in which power
save control is performed by detecting a moving body or the
user’s action through an imaging device or a pyroelectric
infrared element and analyzing the user’s viewing state. How-
ever, there has been a problem in that when the user keeps
viewing without moving, it is erroneously judged that the user
is not present, and the screen display is turned off. In order to
avoid such a malfunction, it is necessary to increase a time
until the power save control starts, which in turn deteriorates
a power save effect.

[0007] The present invention is made in view of the above-
mentioned issues, and aims to provide a display device and a
control method which are novel and improved, and which are
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capable of efficiently executing the power save control with a
high degree of accuracy by combining the user’s moving
body detection and face detection.

Solution to Problem

[0008] According to an aspect of the present invention in
order to achieve the above-mentioned object, there is pro-
vided a display device including an imaging unit that captures
amoving image in a predetermined range in an image display
direction, a moving body detection unit that detects whether
or not a moving body is present in a predetermined range in
the image display direction, an image analysis unit that ana-
lyzes the moving image captured by the imaging unit to detect
whether or not a face is present, and a power control unit that
controls power consumption with different patterns accord-
ing to a plurality of modes that are set by combining whether
or not the face detected by the image analysis unit is present
and whether or not the moving body detected by the detection
unit is present.

[0009] The power control unit may have a first mode in
which power consumption of the display device is controlled
only according to whether or not the face detected by the
image analysis unit is present, and when the image analysis
unit has not been able to detect the presence of the face during
a predetermined time, power consumption decreases.

[0010] The power control unit may have a second mode in
which power consumption of the display device is controlled
using whether or not the face detected by the image analysis
unit is present and whether or not the moving body detected
by the moving body detection unit is present, power con-
sumption decreases up to a predetermined level when the
image analysis unit has not been able to detect the presence of
the face during a first predetermined time, and, after the
decrease, power consumption further decreases when the
moving body detection unit has not been able to detect the
presence of the moving body during a second predetermined
time.

[0011] The power control unit may have a third mode in
which power consumption is controlled using whether or not
the face detected by the image analysis unit is present and
whether or not the moving body detected by the moving body
detection unit is present, and when the image analysis unit has
not been able to detect the presence of the face during a
predetermined time and the moving body detection unit has
not been able to detect the presence of the moving body
during the predetermined time, power consumption
decreases.

[0012] The power control unit may control power con-
sumption of the display device by increasing or decreasing
brightness of a display panel that display an image.

[0013] The power control unit may control power con-
sumption of the display device by increasing or decreasing a
sound volume of a speaker that display a voice.

[0014] The power control unit may control power con-
sumption of the display device by controlling an operation of
acircuitry configured to increase an image quality of a display
image.

[0015] The display device may further include a notifica-
tion unit that notifies that control of power consumption is
stopped when the power control unit stops control of power
consumption of the display device.

[0016] The image analysis unit may specify an individual
through analysis on the moving image captured by the imag-
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ing unit, and the power control unit may automatically select
the mode corresponding to the individual specified by the
image analysis unit.

[0017] The power control unit may automatically select the
mode corresponding to the details of content to be displayed.
[0018] The power control unit may not start control of
power consumption of the display device until the face or the
moving body is first detected after power is turned on.
[0019] According to another aspect of the present invention
in order to achieve the above-mentioned object, there is pro-
vided a control method including an imaging step of captur-
ing a moving image in a predetermined range in an image
display direction, a moving body detection step of detecting
whether or not a moving body is present in a predetermined
range in the image display direction, a face detection step of
analyzing the captured moving image to detect whether or not
a face is present, and a power control step of controlling
power consumption with different patterns according to a
plurality of modes by combining whether or not the face is
present and whether or not the moving body is present.

Advantageous Effects of Invention

[0020] As described above, according to the present inven-
tion, a display device and a control method which are novel
and improved, and which are capable of efficiently executing
the power save control with a high degree of accuracy by
combining the user’s moving body detection and face detec-
tion can be provided.

BRIEF DESCRIPTION OF DRAWINGS

[0021] FIG. 1 is an explanation diagram for explaining an
appearance of an image display device according to an
embodiment of the present invention.

[0022] FIG. 2 is an explanation diagram illustrating a con-
figuration of the image display device 100 according to an
embodiment of the present invention.

[0023] FIG. 3 is an explanation diagram for explaining a
configuration of a control unit 110.

[0024] FIG. 4 is a flowchart illustrating an example of a
power save process performed by the image display device
100 according to an embodiment of the present invention.
[0025] FIG. 5 is an explanation diagram for explaining a
power save operation in respective power save modes in the
image display device 100 according to an embodiment of the
present invention.

[0026] FIG. 6 is a flowchart illustrating a power save opera-
tion of the image display device 100.

[0027] FIG.7 is a flowchart illustrating a power save opera-
tion of the image display device 100.

[0028] FIG. 8 is a flowchart illustrating a power save opera-
tion of the image display device 100.

[0029] FIG. 9 is an explanation diagram illustrating an
operation example of the image display device 100 when a
power mode is intentionally being suppressed.

[0030] FIG. 10 is an explanation diagram illustrating an
operation example of the image display device 100 when a
power mode is intentionally being suppressed.

DESCRIPTION OF EMBODIMENTS

[0031] Hereinafter, preferred embodiments of the present
invention will be described in detail with reference to the
appended drawings. Note that, in this specification and the
drawings, elements that have substantially the same function
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and structure are denoted with the same reference signs, and
repeated explanation is omitted.

[0032] Further, a description will be made in the following
order:

[0033] <1.Embodiment of the Present Invention>

[0034] [1-1. Configuration of Image Display Device]
[0035] [1-2. Configuration of Control Unit]

[0036] [1-3. Power Save Process]

[0037] <2.Summary>

[0038] <1.Embodiment of the Present Invention>

[0039] [1-1. Configuration of Image Display Device]
[0040] First, a configuration of an image display device

according to an embodiment of the present invention will be
described. FIG. 1 is an explanation diagram for explaining an
appearance of an image display device 100 according to an
embodiment of the present invention. FIG. 1 is a front view in
which the image display device 100 is viewed from the front.
An appearance of the image display device 100 according to
an embodiment of the present invention will be described
below with reference to FIG. 1.

[0041] As illustrated in FIG. 1, the image display device
100 according to an embodiment of the present invention
includes an imaging unit 104, which captures a moving
image, disposed in an upper-central part and left and right
central parts of a display panel 102 that displays a still image
oramoving image. The imaging unit 104 captures the moving
image in a direction in which the image display device 100
displays the still image or the moving image through the
display panel 102. The image display device 100 according to
the present embodiment analyzes an image captured by the
imaging unit 104 and detects a user’s face reflected on the
image. The image display device 100 is characterized in that
its internal operation state changes depending on whether or
not the user’s face is included in the image captured by the
imaging unit 104.

[0042] Further, the image display device 100 according to
an embodiment of the present invention includes a sensor 106
disposed in a lower central part of the display panel 102. The
sensor 106 detects whether or not a person is present in front
of the image display device 100. The image display device
100 is also characterized in that its internal operation state
changes depending on whether or not a person is present in
front of the image display device 100.

[0043] Further, the image display device 100 according to
an embodiment of the present invention includes a light emit-
ting diode (LED) 109. The LED 109 notifies the user of a
status of the image display device 100 through a lighting
status or an emission color.

[0044] Further, in the image display device 100 illustrated
in FIG. 1, the imaging unit 104 that captures the moving
image is disposed at three positions around the display panel
102 of the image. It should be understood that in the present
invention, an image input position at which the moving image
is captured is not limited to the example. For example, a
device separate from the image display device 100 may be
disposed, the corresponding device may be connected with
the image display device 100, and the moving picture may be
captured by the corresponding device. Further, it should be
understood that the number of image input units is not limited
to three, and two or fewer or four or more image input units
may be disposed to capture an image. Further, it should be
understood that the number of the sensors 106 is not limited to
one, and two or more sensors may be disposed to detect the
presence of a person.
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[0045] Further, although not shown in FIG. 1, the image
display device 100 may further include a signal reception unit
that can receive a control signal from a remote controller (not
shown) in an infrared ray manner, a wireless manner, or the
like.

[0046] The appearance of the image display device 100
according to an embodiment of the present invention has been
described above with reference to FIG. 1. Next, a configura-
tion of the image display device 100 according to an embodi-
ment of the present invention will be described.

[0047] FIG. 2 is an explanation view illustrating a configu-
ration of the image display device 100 according to an
embodiment of the present invention. A configuration of the
image display device 100 according to an embodiment of the
present invention will be described below with reference to
FIG. 2.

[0048] As illustrated in FIG. 2, the image display device
100 according to an embodiment of the present invention
includes the display panel 102, the imaging unit 104, the
sensor 106, a speaker 108, and a control unit 110.

[0049] The control unit 110 includes an image input unit
112, an image processing unit 114, a viewing state analysis
unit 116, a viewing state recording unit 118, a system opti-
mization processing unit 120, and a system control unit 122.
[0050] The display panel 102 displays a still image or a
moving image based on a panel drive signal. In the present
embodiment, the display panel 102 displays the still image or
the moving image through a liquid crystal. Of course, it
should be understood that the present invention is not limited
to the example. The display panel 102 may display the still
image or the moving image by a display device of a light-
emitting type such as an organic electroluminescence (EL).
[0051] The imaging unit 104 is disposed in the upper cen-
tral part and the left and right central parts of the display panel
102 that displays the still image or the moving image as
described above. When the panel drive signal is supplied to
the display panel 102 and the moving image is displayed on
the display panel 102, the imaging unit 104 acquires the
moving image in a direction in which the image display
device 100 displays the moving image through the display
panel 102. The imaging unit 104 may capture the moving
image by a charge coupled device (CCD) sensor or a comple-
mentary metal oxide semiconductor (CMOS) sensor. The
moving image captured by the imaging unit 104 is transmitted
to the control unit 110.

[0052] The sensor 106 is displayed in the lower central part
of the display panel 102 that displays the still image or the
moving image as described above. The sensor 106 detects
whether or nota person is present in front of the image display
device 100. Further, when a person is present in front of the
image display device 100, the sensor 106 can detect the dis-
tance between the image display device 100 and the person.
The detection result and the distance information obtained by
the sensor 106 are transmitted to the control unit 110. The
speaker 108 outputs a voice based on a voice output signal.
[0053] The control unit 110 controls an operation of the
respective components of the image display device 100. The
respective components of the control unit 110 will be
described below.

[0054] Theimage input unit 112 receives the moving image
captured by the imaging unit 104. The moving image received
through the image input unit 112 is transmitted to the image
processing unit 114 and used for image processing performed
by the image processing unit 114.
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[0055] The image processing unit 114 is an example of an
image analysis unit of the present invention and executes a
variety of image processing on the moving image, which is
captured by the imaging unit 104, received from the image
input unit 112. The image processing executed by the image
processing unit 114 includes a detection process of a moving
body included in the moving image captured by the imaging
unit 104, a detection process of the number of people included
in the moving image, and a detection process of a face and a
facial expression included in the moving image. A resultof a
variety of image processing performed by the image process-
ing unit 114 is transmitted to the viewing state analysis unit
116 and used for analysis on the presence of a person who is
viewing the image display device 100 or a state of a person
who is viewing the image display device 100.

[0056] Forexample, the image processing unit 114 may use
a technique disclosed in Japanese Patent Application Laid-
Open (JP-A) Nos. 2007-65766 and 2005-44330 for the face
detection process of detecting the face included in the image.
The face detection process will be simply described below.

[0057] Inorder to detect the user’s face from the image, the
position of the face, the size of the face, and a direction of the
face in the supplied image are detected, respectively. When
the position and the size of the face are detected, a face image
part can be cut from the image. Feature parts (facial feature
positions) of the face such as an eyebrow, an eye, a neck, a
nose, and a mouse are detected based on the cut face image
and information of the direction of the face. The facial feature
positions may be detected by detecting the feature positions,
for example, using a technique called active appearance mod-
els (AAM).

[0058] When the facial feature positions are detected, a
local feature quantity is calculated on each of the detected
facial feature positions. The local feature quantity is calcu-
lated, and the calculated local feature quantity is stored in
conjunction with the face image, and thus the face can be
distinguished from the image captured by the imaging unit
104. As the face distinguishing method, for example, a tech-
nique disclosed in JP-A Nos. 2007-65766 and 2005-44330
may be used, and thus a detailed description thereof will be
omitted. Further, it can be judged based on the face image or
the facial feature positions whether a face appearing in the
supplied image is a man or a woman or whether a face appear-
ing in the supplied image is an adult or a child. Further, since
face information is previously recorded, it is possible to
search for a person appearing in the supplied image from
recorded faces and specify an individual.

[0059] The viewing state analysis unit 116 receives the
result of the various image processing performed by the
image processing unit 114 and the detection result and the
distance information obtained by detection of the sensor 106.
The viewing state analysis unit 116 analyzes the presence or
a state of a person who is viewing the image displayed by the
image display device 100 using the result of the various image
processing performed by the image processing unit 114 and
the detection result and the distance information obtained by
detection of the sensor 106. Since the viewing state analysis
unit 116 analyzes the presence of a person or a state of a
viewer, the image display device 100 can decrease brightness
of'the display panel 102 or control the direction of the display
panel 102 depending on whether or not a person who is
viewing the image display device 100 is present. An analysis
result of the analysis process performed by the viewing state
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analysis unit 116 is transmitted to the viewing state recording
unit 118 and the system optimization processing unit 120.
[0060] Further, the viewing state analysis unit 116 can
detect the moving body based on the detection result and the
distance information obtained by detection of the sensor 106,
but when the distance between the sensor 106 and the moving
body is equal to or more than a predetermined distance, the
moving body can be excluded from a detection target.
[0061] The viewing state recording unit 118 records the
analysis result obtained by the analysis process performed by
the viewing state analysis unit 116. The analysis result of the
viewing state analysis unit 116 recorded in the viewing state
recording unit 118 is used for a system optimization process
in the system optimization processing unit 120. Further, the
analysis result of the viewing state analysis unit 116 recorded
in the viewing state recording unit 118 may be transmitted to
an external information collection server 200.

[0062] The system optimization processing unit 120 is an
example of a power control unit of the present invention. The
system optimization processing unit 120 calculates system
control information for executing the system optimization
process on the respective components of the image display
device 100 using the analysis result obtained by the analysis
process of the viewing state analysis unit 116. The system
optimization process on the respective components of the
image display device 100 includes power control of the image
display device 100, brightness control of the display panel
102, direction control of the display panel 102, display con-
tent control of the display panel 102, sound volume control of
avoice output from the speaker 108, and operation control of
acircuitry (not shown) configured to increase the image qual-
ity of the moving image displayed on the display panel 102.
[0063] As the circuitry configured to increase the image
quality of the moving image displayed on the display panel
102, for example, a speed increasing circuit that increases a
frame rate twice, three times, or the like may be used. Power
consumption of the image display device 100 may be con-
trolled by stopping a part or all of a circuit operation of the
circuitry configured to increase the image quality of the mov-
ing image such as the speed increasing circuit.

[0064] The image display device 100 can execute a power
save process based on the system control information calcu-
lated by the system optimization processing unit 120. The
system control information calculated by the system optimi-
zation processing unit 120 is transmitted to the system control
unit 122.

[0065] Further, the image display device 100 according to
the present embodiment executes a power save operation
according to a plurality of power save modes which will be
described later. In each power save mode, the power save
operation is executed based on the system control information
that is created, by the system optimization processing unit
120, to have a different pattern according to the analysis result
of the viewing state analysis unit 116.

[0066] The system control unit 122 executes the system
optimization process on the respective components of the
image display device 100 based on the system control infor-
mation calculated by the system optimization processing unit
120. Specifically, the system control unit 122 executes bright-
ness control of the display panel 102, direction control of the
display panel 102, display content control of the display panel
102, and sound volume control of the voice output from the
speaker 108 based on the system control information calcu-
lated by the system optimization processing unit 120.
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[0067] A configuration of the image display device 100
according to an embodiment of the present invention has been
described above with reference to FIG. 2. As described above,
the image display device 100 according to an embodiment of
the present invention analyzes the user’s viewing state
through the imaging unit 104 and the sensor 106. In the
conventional art, the imaging process is performed by the
imaging unit 104, and the user’s viewing state is analyzed
only through the face detection process that judges whether or
not a face is included in the image captured by the imaging
unit 104. However, when the user’s viewing state is analyzed
only through the face detection process, there has been a
problem in that even when it is desired to continuously view
the display device, for example, when it is difficult to detect
the user’s face or when the user looks away during a certain
time period, it is ultimately judged that viewing is not present,
and thus the display is turned off. Further, since the face
detection process requires a relatively long image processing
time compared to the moving body detection process using
the sensor or the like, in an environment in which a compu-
tation rate or a resource is restricted, a response from when the
user comes in front of the display device for viewing to when
the image is displayed has been delayed.

[0068] Meanwhile, there is a display device in which power
save control is performed by detecting the moving body or the
user’s action through a pyroelectric infrared element or other
sensors and analyzing the user’s viewing state. However,
there has been a problem in that when the user keeps viewing
without moving, it is judged that the user is not present, and
thus the screen display is turned off. In order to avoid such a
malfunction, it is necessary to increase a time until the power
save control starts, which in turn deteriorates a power save
effect.

[0069] The image display device 100 according to an
embodiment of the present invention combines the face
detection process on the image captured by the imaging unit
104 and the moving body detection process performed by the
sensor 106. Thus, the user’s viewing state can be more effec-
tively analyzed.

[0070] Next, a configuration of the control unit 110
included in the image display device 100 according to an
embodiment of the present invention will be described in
detail.

[0071] [1-2. Configuration of Control Unit]

[0072] FIG. 3 is an explanation view for explaining a con-
figuration of the control unit 110 included in the image dis-
play device 100 according to an embodiment of the present
invention. Particularly, FIG. 3 illustrates configurations of the
viewing state analysis unit 116 and the system optimization
processing unit 120 among the components included in the
control unit 110. The configurations of the viewing state
analysis unit 116 and the system optimization processing unit
120 will be described below with reference to FIG. 3.
[0073] As illustrated in FIG. 3, the viewing state analysis
unit 116 includes a user viewing state analysis unit 132 and a
user motion analysis unit 134. The system optimization pro-
cessing unit 120 includes a panel optimization processing
calculation unit 142 and a speaker optimization processing
calculation unit 144.

[0074] Theuser viewing state analysis unit 132 receives the
result of the various image processing performed by the
image processing unit 114, and the detection result and the
distance information obtained by detection of the sensor 106.
The user viewing state analysis unit 132 detects whether or
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not a person who is viewing the image display device 100 is
present, and a direction or a size of a face of a person who is
viewing the image display device 100 using the result of the
various image processing performed by the image processing
unit 114, and the detection result and the distance information
obtained by detection of the sensor 106.

[0075] Theuser motion analysis unit 134 receives the result
of the various image processing performed by the image
processing unit 114, and the detection result and the distance
information obtained by detection of the sensor 106. The user
motion analysis unit 134 analyzes whether or not a person
who is viewing the image display device 100 is present, based
on time-series or special state or record of the user’s motion,
using the result of the various image processing performed by
the image processing unit 114, and the detection result and the
distance information obtained by detection of the sensor 106.
[0076] Here, the image processing unit 114 transmits the
captured image, face detection information (for example,
information such as central coordinates [al,b1], the size of a
face [w1,h1], and a direction of a face [i1]) of each user who
is using the image display device 100 in the captured image,
and moving body information (for example, information such
as central coordinates [c1,d1], the size of a facial area [s1]) to
the viewing state analysis unit 116. The viewing state analysis
unit 116 performs the analysis process on whether or not a
person who is viewing the image display device 100 is present
using the information received from the image processing
unit 114 through the user viewing state analysis unit 132 and
the user motion analysis unit 134.

[0077] The panel optimization processing calculation unit
142 calculates a process (a power save implementation pro-
cess) capable of implementing optimum power save in the
display panel 102 using the result of the analysis process
performed by the user viewing state analysis unit 132 and the
user motion analysis unit 134. For example, the process
capable of implementing optimum power save in the display
panel 102 may include a process of controlling power con-
sumption by increasing or decreasing brightness of the dis-
play panel 102 according to whether or a person who is
viewing the image display device 100 is present and a time in
which a person who is viewing the image display device 100
is not present, or controlling power consumption by increas-
ing or decreasing the sound volume of the voice output from
the speaker 106. The power save implementation process
calculated by the panel optimization processing calculation
unit 142 is transmitted to the system control unit 122 and used
in the power save process of the display panel 102.

[0078] The speaker optimization processing calculation
unit 144 calculates a process (a power save implementation
process) capable of implementing optimum power save in the
speaker 108 using the result of the analysis process performed
by the user viewing state analysis unit 132 and the user
motion analysis unit 134. For example, the process capable of
implementing optimum power save in the speaker 108 may
include a process of controlling a sound volume of the
speaker 108 according to whether or a person who is viewing
the image display device 100 is present and a time in which a
person who is viewing the image display device 100 is not
present. The power save implementation process calculated
by the speaker optimization processing calculation unit 144 is
transmitted to the system control unit 122 and used in the
power save process of the speaker 108.

[0079] Further, for calculation of the power wave imple-
mentation process in the system optimization processing unit
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120, an optimization processing effect calculation unit 152
may be used. The optimization processing effect calculation
unit 152 calculates control information for the optimum
power save process corresponding to the user’s viewing state
using the analysis result of the viewing state analysis unit 116
and the calculation result of the power save implementation
process performed by the system optimization processing
unit 120.

[0080] The configuration ofthe control unit 110 included in
the image display device 100 according to an embodiment of
the present invention has been described with reference to
FIG. 3. Next, the power save process performed by the image
display device 100 according to an embodiment of the present
invention will be described.

[0081]

[0082] FIG. 4 is a flowchart illustrating the power save
process performed by the image display device 100 according
to an embodiment of the present invention. The power save
process performed by the image display device 100 according
to an embodiment of the present invention will be described
below with reference to FIG. 4.

[0083] The flowchart illustrated in FIG. 4 illustrates an
example of a transition process to a mode (a power save
mode) of suppressing power consumption of the image dis-
play device 100. A transition process to the power save mode
by the image display device 100 according to an example of
the present invention will be described below in detail. When
the image display device 100 is powered on, the system
optimization processing unit 120 sets a control flag to one (1)
(step S101). The control flag is a flag for deciding whether or
notthe power save mode is to be executed in the image display
device 100. The power save mode is not executed when the
flag is 1, but when the flag is zero (0), the power save mode is
executed. The viewing state analysis unit 116 performs the
face detection process and the moving body detection process
to judge whether or not a person who is viewing the image
display device 100 is present (step S102).

[0084] The viewing state analysis unit 116 judges whether
or not the presence of a person who is viewing the image
display device 100 has been detected as a result of the face
detection process and the moving body detection process of
step S102 (step S103). When it is judged in step S103 that the
viewing state analysis unit 116 has detected the presence of a
person who is viewing the image display device 100, the
system optimization processing unit 120 sets the control flag
to 0 (step S104). However, when it is judged in step S103 that
the viewing state analysis unit 116 has not detected the pres-
ence of a person who is viewing the image display device 100,
the control flag remains as 1.

[0085] Subsequently, it is judged whether or not the user
has performed an operation on the image display device 100
through the remote controller for operating the image display
device 100 (step S105). The operation judgment may be
executed by the viewing state analysis unit 116.

[0086] When it is judged in step S105 that the user has
performed an operation on the image display device 100
through the remote controller, information of a final operation
time retained in the image display device 100 is set to a
current time (step S106). Setting the information of the final
operation time to the current time may be performed, for
example, by the viewing state analysis unit 116.

[0087] When information of the final operation time
retained in the image display device 100 is set to the current

[1-3. Power Save Process]|
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time in step S106, the system optimization processing unit
120 releases the power save mode (step S107).

[0088] However, when itisjudgedin step S105 that the user
has not performed an operation on the image display device
100 through the remote controller, step S106 and step S107
are skipped.

[0089] Subsequently, the system optimization processing
unit 120 judges whether or not a power save mode start
condition is satisfied (step S108). The power save mode start
condition depends on the power save mode designated by the
user. An example of the power save mode start condition in
the image display device 100 according to an embodiment of
the present invention will be described below, but it should be
understood that the number of power save modes and the
power save mode start condition of each power save mode are
not limited to the example.

[0090] The image display device 100 according to an
embodiment of the present invention has three kinds of power
save modes including “High,” “Medium,” and “Low.” The
system optimization processing unit 120 calculates the sys-
tem control information corresponding to each power save
mode, and the system control unit 122 executes a variety of
control based on the calculated system control information.
Thus, power consumption of the respective components of
the image display device 100 can be controlled with different
patterns.

[0091] “High” is a power save mode in which when the
viewing state analysis unit 116 has not recognized the face
during a specific time period, transition to a power save opera-
tion of suppressing power consumption is performed.

[0092] “Medium” is a power save mode in which when the
viewing state analysis unit 116 has not recognized the face
during a specific time period, transition to a power save opera-
tion of suppressing power consumption is performed, and
when the viewing state analysis unit 116 has not recognized
the face and the moving body during a specific time period,
transition to a power save operation of suppressing power
consumption is further performed.

[0093] “Low” is a power save mode in which when the
viewing state analysis unit 116 has not recognized the face
and the moving body during a specific time period, transition
to a power save operation of suppressing power consumption
is performed.

[0094] FIG. 5 is an explanation diagram for explaining the
power save operation in the respective power save modes in
the image display device 100 according to an embodiment of
the present invention. A graph illustrated in the uppermost
row of FIG. 5 represents patterns of face detection and mov-
ing body detection chronologically. In the other graphs of
FIG. 5, a horizontal axis denotes time, and a vertical axis
denotes power consumption.

[0095] As illustrated in FIG. 5, when the power save mode
is “High,” if the viewing state analysis unit 116 cannot rec-
ognize the face during a specific time (for example, between
3 seconds and 10 seconds), power consumption is steadily
suppressed, for example, by decreasing the brightness of the
display panel 102 or decreasing the sound volume of the
speaker 108. However, when the viewing state analysis unit
116 can recognize the face or when an operation on the image
display device 100 has been performed by the remote con-
troller, the power save mode is released.

[0096] Further, when the power save mode is “Middle,” if
the viewing state analysis unit 116 cannot recognize the face
during a specific time (for example, between 10 seconds and
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30 seconds), power consumption is steadily suppressed up to
about half, for example, by decreasing the brightness of the
display panel 102 or decreasing the sound volume of the
speaker 108. Further, if the viewing state analysis unit 116
cannot recognize the face and the moving body during a
specific time (for example, between 1 minute and 3 minutes),
power consumption is further suppressed, for example, by
decreasing the brightness of the display panel 102 or decreas-
ing the sound volume of the speaker 108. However, when the
viewing state analysis unit 116 can recognize the face or when
an operation on the image display device 100 has been per-
formed by the remote controller, the power save mode is
released.

[0097] Further, when the power save mode is “Low,” if the
viewing state analysis unit 116 cannot recognize the face and
the moving body during a specific time (for example, between
3 minutes and 10 minutes), power consumption is steadily
suppressed, for example, by decreasing the brightness of the
display panel 102 or decreasing the sound volume of the
speaker 108. However, when the viewing state analysis unit
116 can recognize the face or when an operation on the image
display device 100 has been performed by the remote con-
troller, the power save mode is released.

[0098] FIG. 5 illustrates the power save operation in the
respective power save modes using two patterns of face detec-
tion and moving body detection. A pattern illustrated in a
middle column of FIG. 5 illustrates a case in which the mov-
ing body is not detected after the face has not been detected,
the moving body is detected, and the face is detected after the
detection. The pattern is referred to as “pattern 1.” Further, a
pattern illustrated at the right of FIG. 5 illustrates a case in
which the face is detected again after the face had not been
detected, the face is not detected again, the moving body is not
detected again, the face is first detected, and then the moving
body is detected. The pattern is referred to as “pattern 2.”
[0099] Ifthe power save mode is “High,” since transition to
the power save mode is performed only according to whether
or not the face is present, a power save operation illustrated in
a graph of a second step from the top of FIG. 5 is performed
on each of the case of pattern 1 and the case of pattern 2. If the
power save mode is “Medium,” since power consumption is
suppressed by first performing transition to the power save
mode according to whether or not the face is present and then
further suppressing power consumption according to whether
or not the moving body is present, a power save operation
illustrated in a graph of a third step from the top of FIG. 5 is
performed on each of the case of pattern 1 and the case of
pattern 2. If the power save mode is “Low,” since power
consumption is suppressed by first performing transition to
the power save mode according to whether or not the face and
the moving body are present, a power save operation illus-
trated in a graph of a fourth step from the top of FIG. 5 is
performed on each of the case of pattern 1 and the case of
pattern 2.

[0100] When the system optimization processing unit 120
judges that the power save mode start condition is satisfied in
step S108, the system optimization processing unit 120
judges whether or not the control flag is 0 (step S109).
[0101] When the system optimization processing unit 120
judges that the control flag is 0 in step S109, the system
optimization processing unit 120 judges whether or not a time
obtained by subtracting the final operation time set in step
S106 from the current time has exceeded a specific time (step
S110). For example, in the case in which the power save mode
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of the image display device 100 is set to “High,” the system
optimization processing unit 120 judges whether or not the
time obtained by subtracting the final operation time set in
step S106 from the current time has exceeded 10 seconds.

[0102] When the system optimization processing unit 120
judges that the time obtained by subtracting the final opera-
tion time set in step S106 from the current time has exceeded
the specific time in step S110, the image display device 100
starts the power save mode (step S111). For example, in the
case in which the power save mode of the image display
device 100 is set to “High,” if the time obtained by subtracting
the final operation time set in step S106 from the current time
has exceeded 10 seconds, the image display device 100 starts
the power save mode, and decreases the brightness of the
display panel 102 or decreases the sound volume of the
speaker 108 to steadily suppress power consumption.

[0103] After transition to the power save mode is per-
formed in step S111, when the system optimization process-
ing unit 120 judges that the power save mode start condition
is not satisfied in step S108, when the system optimization
processing unit 120 judges that the control flag is not O in step
S109, or when the system optimization processing unit 120
judges that a time obtained by subtracting the final operation
time from the current time has not exceeded the specific time
in step S110, it is judged whether or not an operation of the
image display device 100 has been finished, for example,
because power is turned off (step S112). If the operation of the
image display device 100 has been finished, the process is
finished as is. However, if the operation of the image display
device 100 has not been finished, the process returns to step
S102, and execution of the face detection process and the
moving body detection process is continued by the viewing
state analysis unit 116.

[0104] The power save process performed by the image
display device 100 according to an embodiment of the present
invention has been described above with reference to FIG. 4.
Next, the power save operation of each power save mode in
the image display device 100 according to an embodiment of
the present invention will be described.

[0105] FIG. 6 is a flowchart illustrating the power save
operation when the power save mode in the image display
device 100 according to an embodiment of the present inven-
tionis “High.” The power save operation when the power save
mode in the image display device 100 according to an
embodiment of the present invention is “High” will be
described below with reference to FIG. 6.

[0106] First, a timer retained in the image display device
100 is reset in advance before starting the power save opera-
tion (step S121). For example, resetting of the timer in step
S121 may be executed by the viewing state analysis unit 116.

[0107] Subsequently, the viewing state analysis unit 116
executes the face detection process (step S122). The viewing
state analysis unit 116 judges whether or not a human face is
included in the image transmitted to the image input unit 112
as aresult of executing the face detection process through the
viewing state analysis unit 116 (step S123).

[0108] When the viewing state analysis unit 116 judges that
ahuman face is included in the image transmitted to the image
input unit 112 in step S123, the timer retained in the image
display device 100 is reset again (step S124). For example,
resetting of the timer in step S124 may be executed by the
viewing state analysis unit 116 similarly to resetting of the
timer in step S121.
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[0109] When the timer is reset in step S124, the system
optimization processing unit 120 sets the brightness of the
display panel 102 to standard brightness (brightness at the
time of ordinary use) (step S125).

[0110] However, when the viewing state analysis unit 116
judges that a human face is not included in the image trans-
mitted to the image input unit 112 in step S123, the system
optimization processing unit 120 judges whether or not T1
seconds (for example, 10 seconds) have elapsed on the timer
(step S126).

[0111] When the system optimization processing unit 120
judges that T1 seconds have elapsed on the timer in step S126,
the system optimization processing unit 120 sets the bright-
ness of the display panel 102 to be dark or zero (0) (step
S127).

[0112] When the system optimization processing unit 120
sets the brightness of the display panel 102 to be zero or
darkest in step S127 or when the system optimization pro-
cessing unit 120 judges that T1 seconds have not elapsed on
the timer yet in step S126, the system optimization processing
unit 120 judges whether or not T2 seconds have elapsed on the
timer (here, T2>T1) (step S128).

[0113] When the system optimization processing unit 120
judges that T2 seconds have elapsed on the timer in step S128,
the system optimization processing unit 120 executes a pro-
cess of turning main power of the image display device 100
off (step S129). However, when the system optimization pro-
cessing unit 120 judges that T2 seconds have not elapsed on
the timer in step S128, the process returns to step S122, and
the face detection process is continued by the viewing state
analysis unit 116.

[0114] The power save operation when the power save
mode in the image display device 100 according to an
embodiment of the present invention is “High” has been
described above with reference to FIG. 6. Next, the power
save operation when the power save mode in the image dis-
play device 100 according to an embodiment of the present
invention is “Medium” will be described.

[0115] FIG. 7 is a flowchart illustrating the power save
operation when the power save mode in the image display
device 100 according to an embodiment of the present inven-
tion is “Medium.” The power save operation when the power
save mode in the image display device 100 according to an
embodiment of the present invention is “Medium” will be
described below with reference to FIG. 7.

[0116] First, two timers (hereinafter, for convenience of
description, the two timers are referred to as timers 1 and 2,
respectively) retained in the image display device 100 are
reset in advance before starting the power save operation (step
S131). For example, resetting of the timers 1 and 2 in step
S121 may be executed by the viewing state analysis unit 116.
The timer 1 measures a time in which the viewing state
analysis unit 116 has not detected the face, and the timer 2
measures a time in which the viewing state analysis unit 116
has not detected the presence of the moving body.

[0117] Subsequently, the viewing state analysis unit 116
executes the face detection process and the moving body
detection process (step S132). The viewing state analysis unit
116 judges whether or not a human face is included in the
image transmitted to the image input unit 112 as a result of
executing the face detection process through the viewing state
analysis unit 116 (step S133).

[0118] When the viewing state analysis unit 116 judges that
ahuman face is included in the image transmitted to the image
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input unit 112 in step S133, the timers 1 and 2 retained in the
image display device 100 are reset again (step S134). For
example, resetting of the timers in step S134 may be executed
by the viewing state analysis unit 116 similarly to resetting of
the timers in step S131.

[0119] When the timers are reset in step S134, the system
optimization processing unit 120 sets the brightness of the
display panel 102 to standard brightness (brightness at the
time of ordinary use) (step S135).

[0120] However, when the viewing state analysis unit 116
judges that a human face is not included in the image trans-
mitted to the image input unit 112 in step S133, the viewing
state analysis unit 116 judges whether or not the sensor 106
has detected the moving body (step S136).

[0121] When the viewing state analysis unit 116 judges that
the sensor 106 has detected the moving body in step S136, the
timer 2 is reset (step S137). For example, resetting of the timer
2 in step S137 may be executed by the viewing state analysis
unit 116 similarly to resetting of the timers in step S131 and
step S134.

[0122] When the timer 2 is reset in step S137, it is judged
whether or not the brightness of the display panel 102 is zero
(0) (step S138). For example, the judgment on the brightness
of the display panel 102 may be executed by the system
optimization processing unit 120.

[0123] When the system optimization processing unit 120
judges that the brightness of the display panel 102 is zero in
step S138, the system optimization processing unit 120
regards that the user is in front of the image display device 100
but the user’s face is not facing the direction of the display
panel. Thus, the system optimization processing unit 120
calculates the system control information for performing con-
trol to lower the brightness of the display panel 102 and
lowers the brightness of the display panel 102 (step S139).
[0124] Subsequently, the system optimization processing
unit 120 judges whether or not T3 seconds (for example, 30
seconds) have elapsed on the timer 1 and T4 seconds (for
example, 180 seconds), which is longer than T3 seconds, have
not elapsed on the timer 2 yet (step S140).

[0125] When the system optimization processing unit 120
judges whether or not T3 seconds have elapsed on the timer 1
and T4 seconds have not elapsed on the timer 2 yet in step
S140, the system optimization processing unit 120 regards
that the user is in front of the image display device 100 but the
user’s face is not facing the direction of the display panel.
Thus, the system optimization processing unit 120 calculates
the system control information for performing control to
lower the brightness of the display panel 102 and lowers the
brightness of the display panel 102 (step S141).

[0126] However, when the system optimization processing
unit 120 judges that T3 seconds have not elapsed on the timer
1 yet in step S140, the system optimization processing unit
120 skips step S141.

[0127] Subsequently, the system optimization processing
unit 120 judges whether or not T4 seconds have elapsed on the
timer 2 (step S142). When the system optimization process-
ing unit 120 judges that T4 seconds have elapsed on the timer
2 in step S142, the system optimization processing unit 120
regards that the user is not in front of the image display device
100. Thus, the system optimization processing unit 120 cal-
culates the system control information for performing control
to bring the brightness of the display panel 102 to zero and
brings the brightness of the display panel 102 to zero (step
S143).
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[0128] However, when the system optimization processing
unit 120 judges that T4 seconds have not elapsed on the timer
2 yet in step S142, the system optimization processing unit
120 skips step S142.

[0129] Subsequently, the system optimization processing
unit 120 judges whether or not T5 seconds, which is longer
than T4 seconds, have elapsed on the timer 2 (step S144).
When the system optimization processing unit 120 judges
that T5 seconds, which is longer than T4 seconds, have
elapsed on the timer 2 in step S144, the system optimization
processing unit 120 regards that the user is not in front of the
image display device 100. Thus, the system optimization
processing unit 120 executes a process of turning main power
of the image display device 100 off (step S145). However,
when the system optimization processing unit 120 judges that
T5 seconds, which is longer than T4 seconds, have not
elapsed on the timer 2 in step S144, the process returns to step
S132, and the face detection process and the moving body
detection process are continued by the viewing state analysis
unit 116.

[0130] The power save operation when the power save
mode in the image display device 100 according to an
embodiment of the present invention is “Medium” has been
described above with reference to FIG. 7. Next, the power
save operation when the power save mode in the image dis-
play device 100 according to an embodiment of the present
invention is “Low” will be described.

[0131] FIG. 8 is a flowchart illustrating the power save
operation when the power save mode in the image display
device 100 according to an embodiment of the present inven-
tion is “Low.” The power save operation when the power save
mode in the image display device 100 according to an
embodiment of the present invention is “Low” will be
described below with reference to FIG. 8.

[0132] First, a timer retained in the image display device
100 is reset in advance before starting the power save opera-
tion (step S151). For example, resetting of the timer in step
S151 may be executed by the viewing state analysis unit 116.
[0133] Subsequently, the viewing state analysis unit 116
executes the face detection process and the moving body
detection process (step S152). The viewing state analysis unit
116 judges whether or not the face or the moving body has
been detected, that is, a person is in front of the image display
device 100, as a result of executing the face detection process
and the moving body detection process through the viewing
state analysis unit 116 (step S153).

[0134] When the viewing state analysis unit 116 judges that
the face or the moving body has been detected in step S153,
the timer retained in the image display device 100 is reset
again (step S154). For example, resetting of the timer in step
S154 may be executed by the viewing state analysis unit 116
similarly to resetting of the timer in step S151.

[0135] When the timer retained in the image display device
100 is reset in step S154, the system optimization processing
unit 120 sets the brightness of the display panel 102 to stan-
dard brightness (brightness at the time of ordinary use) (step
S155).

[0136] However, when the viewing state analysis unit 116
judges that the face and the moving body have not been
detected in step S153, the system optimization processing
unit 120 judges whether or not T6 seconds (for example, 600
seconds) have elapsed on the timer (step S156).

[0137] When the system optimization processing unit 120
judges that T6 seconds have elapsed on the timer in step S156,



US 2011/0254691 Al

the system optimization processing unit 120 sets the bright-
ness of the display panel 102 to be dark or zero (0) (step
S157).

[0138] When the system optimization processing unit 120
sets the brightness of the display panel 102 to be zero or
darkest in step S157 or when the system optimization pro-
cessing unit 120 judges that T7 seconds have not elapsed on
the timer yet in step S156, the system optimization processing
unit 120 judges whether or not T7 seconds have elapsed on the
timer (here, T7>T6) (step S158).

[0139] When the system optimization processing unit 120
judges that T7 seconds have elapsed on the timer in step S158,
the system optimization processing unit 120 executes a pro-
cess of turning main power of the image display device 100
off (step S159). However, when the system optimization pro-
cessing unit 120 judges that T7 seconds have not elapsed on
the timer in step S158, the process returns to step S152, and
the face detection process and the moving body detection
process are continued by the viewing state analysis unit 116.
[0140] The power save operation when the power save
mode in the image display device 100 according to an
embodiment of the present invention is “Low” has been
described above with reference to FIG. 8.

[0141] <2. Summary>

[0142] As described above, according to the image display
device 100 according to an embodiment of the present inven-
tion, it is judged whether the user is in front of the image
display device 100 according to whether or not a human face
is included in the image captured by the imaging unit 104 and
whether or not the moving body has been detected by the
sensor 106. Since the face detection process and the moving
body detection process are combined as described above, the
presence of the user who is in front of the image display
device 100 can be detected with a high degree of accuracy.
[0143] Further, according to the image display device 100
according to an embodiment of the present invention, a plu-
rality of power save modes can be implemented by combining
the face detection process and the moving body detection
process. That is, the image display device 100 according to an
embodiment of the present invention can execute the power
save mode using only the face detection process and can
execute the power save mode in which the face detection
process and the moving body detection process are combined.
Since a plurality of power save modes can be implemented, it
is possible to execute the power save mode suitable for the
user’s use state of the image display device 100.

[0144] Further, a series of processes described above may
be implemented by hardware or software. When a series of
processes is implemented by software, a program that consti-
tutes the software is installed into a computer integrated in
dedicated hardware or a general-purpose personal computer
in which a variety of functions can be executed by installing
a variety of programs from a program recording medium.
[0145] While the preferred embodiments of the present
invention have been described above with reference to the
accompanying drawings, the present invention is of course
not limited to the above examples. A person skilled in the art
may find various alterations and modifications within the
scope of the appended claims, and it should be understood
that they will naturally come under the technical scope of the
present invention.

[0146] For example, the user’s use state may be recorded in
the image display device 100 in order, and using a result of
learning the user’s recorded use state, the system optimization
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processing unit 120 may automatically select the power save
mode from among a plurality of power save modes. An
example of an automatic selection process of the power save
mode will be described below.

[0147] For example, the user may be specified by perform-
ing a face recognition process on an image captured by the
imaging unit 104, and the system optimization processing
unit 120 may automatically select the power save mode for
each of the specified users. For example, a power save mode
in which image erasing is performed less and the power save
effectis low may previously be set to the image display device
100 for a father, and a power save mode in which image
erasing is frequently performed and the power save effect is
low may previously be set to the image display device 100 for
a mother. Depending on whether a person included in the
image captured by the imaging unit 104 is the father or the
mother, the system optimization processing unit 120 may
automatically select the power save mode.

[0148] For example, the system optimization processing
unit 120 may automatically select the optimum power save
mode through analysis on a viewing style of a specific indi-
vidual. For example, in the case of the user who is more likely
to turn on the television for a long time but to view the
television less, transition to image erasing is easily per-
formed. However, in the case of the user who is more likely to
keep viewing a program for a short time, transition to image
erasing becomes difficult to perform. Since it is necessary to
record the user’s viewing style during a specific time period
for analysis of the viewing style, automatic setting cannot be
used from the beginning, but upon acquisition of necessary
data, an automatic setting option can be effectively used.
[0149] Further, for example, a mode may be automatically
selected according to content that is being viewed through the
image display device 100. For example, when content such as
a movie is viewed through the image display device 100,
continuous viewing may be treated as a priority, and a time
until image erasing may increase. When information different
from the content such commercials is provided at a regular
interval, a time until image erasing may increase or decrease
in the content part and the other parts. Further, information on
content that is being viewed through the image display device
100 may be acquired, for example, from data of an electronic
program guide (EPG) or may be acquired from a genre of the
content currently being viewed, and set to the image display
device 100 by the user of the image display device 100.
[0150] Further, for example, in view of a situation in which
normal image processing cannot be performed due to back-
light or shielding or a situation in which a malfunction in
which the power save mode starts regardless of whether or not
the user views the device occurs, for example, in an environ-
ment in which the user views the device outside an angle of
view, the system optimization processing unit 120 may not
start the power save mode even if the face or the moving body
is not detected until at least one face is first detected after the
power save process starts.

[0151] Inorder to avoid a malfunction during a time period
(or a certain time period thereafter) after the face is detected
atleast once and the image display device 100 starts the power
save mode, and the user is considered to execute an active
operation through the remote controller, for example, power-
ing the image display device 100 on or changing the content
being displayed on the display panel 102, the system optimi-
zation processing unit 120 may not start the power save mode
even if the face or the moving body is not detected.
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[0152] Further, in the case in which the power save mode is
intentionally being suppressed, the image display device 100
may notify the user of a suppression status of the power save
mode through a state notification means (for example, an
LED or a user interface (UI) indication inside a screen)
included therein. FIGS. 9 and 10 are explanation diagrams
illustrating operation examples of the image display device
100 when the power save mode is intentionally being sup-
pressed. FIG. 9 illustrates an example in which an LED 109
emits light of predetermined color as an indicator represent-
ing that the power save mode is being suppressed when the
power save mode is intentionally being suppressed. FIG. 10
illustrates an example in which a graphical user interface
(GUI) indicator 103 representing that the power save mode is
being suppressed is displayed on the display panel 102 when
the power save mode is intentionally being suppressed.

REFERENCE SIGNS LIST

[0153] 100 image display device

[0154] 102 display panel

[0155] 104 imaging unit

[0156] 106 sensor

[0157] 108 speaker

[0158] 109 LED

[0159] 110 control unit

[0160] 112 image input unit

[0161] 114 image processing unit

[0162] 116 viewing state analysis unit

[0163] 118 viewing state recording unit

[0164] 120 system optimization processing unit

[0165] 122 system control unit

[0166] 132 user viewing state analysis unit

[0167] 134 user motion analysis unit

[0168] 142 panel optimization processing calculation unit

[0169] 144 speaker optimization processing calculation
unit

[0170] 152 optimization processing effect calculation unit

1. A display device, comprising:

an imaging unit that captures a moving image in a prede-
termined range in an image display direction;

a moving body detection unit that detects whether or not a
moving body is present in a predetermined range in the
image display direction;

an image analysis unit that analyzes the moving image
captured by the imaging unit to detect whether or not a
face is present; and

apower control unit that controls power consumption with
different patterns according to a plurality of modes that
are set by combining whether or not the face detected by
the image analysis unit is present and whether or not the
moving body detected by the detection unit is present.

2. The display device according to claim 1, wherein the

power control unit has a first mode in which power consump-
tion is controlled only according to whether or not the face
detected by the image analysis unit is present, and when the
image analysis unit has not been able to detect the presence of
the face during a predetermined time, power consumption
decreases.

3. The display device according to claim 1, wherein the

power control unit has a second mode in which power con-
sumption is controlled using whether or not the face detected
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by the image analysis unit is present and whether or not the
moving body detected by the moving body detection unit is
present, power consumption decreases up to a predetermined
level when the image analysis unit has not been able to detect
the presence of the face during a first predetermined time,
and, after the decrease, power consumption further decreases
when the moving body detection unit has not been able to
detect the presence of the moving body during a second
predetermined time.

4. The display device according to claim 1, wherein the
power control unit has a third mode in which power consump-
tion is controlled using whether or not the face detected by the
image analysis unit is present and whether or not the moving
body detected by the moving body detection unit is present,
and when the image analysis unit has not been able to detect
the presence of the face during a predetermined time and the
moving body detection unit has not been able to detect the
presence of the moving body during the predetermined time,
power consumption decreases.

5. The display device according to claim 1, wherein the
power control unit controls power consumption by increasing
or decreasing brightness of a display panel that display an
image.

6. The display device according to claim 1, wherein the
power control unit controls power consumption by increasing
or decreasing a sound volume of a speaker that plays a voice.

7. The display device according to claim 1, wherein the
power control unit controls power consumption by control-
ling an operation of a circuitry configured to increase an
image quality of a display image.

8. The display device according to claim 1, further com-
prising a notification unit that notifies that control of power
consumption is stopped when the power control unit stops
control of power consumption.

9. The display device according to claim 1, wherein the
image analysis unit specifies an individual through analysis
on the moving image captured by the imaging unit, and the
power control unit automatically selects the mode corre-
sponding to the individual specified by the image analysis
unit.

10. The display device according to claim 1, wherein the
power control unit automatically selects the mode corre-
sponding to the details of content to be displayed.

11. The display device according to claim 1, wherein the
power control unit does not start control of power consump-
tion until the face or the moving body is first detected after
power is turned on.

12. A control method, comprising:

an imaging step of capturing a moving image in a prede-
termined range in an image display direction;

a moving body detection step of detecting whether or not a
moving body is present in a predetermined range in the
image display direction;

a face detection step of analyzing the captured moving
image to detect whether or not a face is present; and

a power control step of controlling power consumption
with different patterns according to a plurality of modes
by combining whether or not the face is present and
whether or not the moving body is present.
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