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Description
Technical Field

[0001] The present invention relates to an image dis-
play device having a display mode in which an ornamen-
tal image of a painting, a photograph, or the like is dis-
played, a television receiver, a method for driving an im-
age display device, and a method for driving a television
receiver.

Background Art

[0002] What has been recently demanded of home-
use electronic equipment and the like is the development
of products that can be used as part of interior decora-
tions during their idle time and the like time by capitalizing
on their designs.

[0003] In particular, a liquid crystal display device for
use as a monitor or the like, and a television receiver in
which a component required for television viewing, such
as a tuner, is added to the liquid crystal display device
have increased their presence due to the trend toward
larger size in these days. Accordingly, the above demand
has been increasing.

[0004] In response to such demand, for television re-
ceivers, for example, an attempt has been made to im-
prove their ability of coordinating with interior decora-
tions, by a method of making colors of frame structures
selectable and other methods.

[0005] However, a screen of the television receiver,
which is a large part of its outer appearance, is visually
impactful. Only with the above attempt, it is therefore dif-
ficult to improve the ability of coordinating with interior
decorations.

[0006] In view of this, there has been a demand for
improvement of the screen of the television receiver.
[0007] The following will specifically describe the im-
provement of the screen, taking as an example the tele-
vision receiver provided with the liquid crystal display de-
vice.

[0008] In some case, the television receiver using the
liquid crystal display device is mounted on a wall, from
its light weight and slim design.

[0009] Further, the screen of the liquid crystal display
deviceis allin black when nothingis shown on the screen.
[0010] Therefore, during the time that an original func-
tion of the television receiver, i.e. the function of display-
ing image data derived from broadcasting service, video
recording, or the like is not used, for example, during the
time that power of the television receiver mounted on the
wall is turned off and during the time that no image data
is supplied to the television receiver, nothing is displayed
on the screen. This means that a black object exists on
the wall.

[0011] The black object on the wall impairs coordina-
tion with interior decorations. Due to the recent trend to-
ward upsizing of the television receiver, the black object
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on the wall further impairs coordination with interior dec-
orations.

[0012] Inview of this, there have been proposed some
ideas, such as displaying a still image during the time
that the original function of the television receiver, i.e. the
function of displaying image data from broadcasting serv-
ice, video recording, or the like is not used, and the like
times.

(Patent Literature 1)

[0013] Examples of the technique relevant to the dis-
play of a still image include the technique disclosed in
Patent Literature 1.

[0014] Patent Literature 1 discloses the technique of
providing a different luminance each for display of a mov-
ing image and for display of a still image.

[0015] Specifically, Patent Literature 1 discloses the
technique of causing the screen to provide a high lumi-
nance for display of a moving image, such as a video
image, and to provide a low luminance for display of a
still image supplied from a personal computer, etc.

Citation List
Patent Literature
[0016]

Patent Literature 1

Japanese Unexamined Utility Model Application
Publication, Jitsukaihei, No. 6-47989 (Publication
Date: June 28, 1994)

Summary of Invention
Technical Problem

[0017] However, the technique disclosed in Patent Lit-
erature 1 fails to consider the point of displaying still im-
ages of a painting and a photograph in such a manner
that they look genuine.

[0018] That is, Patent Literature 1 discloses the tech-
nique of causing the screen to provide a low luminance
for display of a still image thereon. However, the tech-
nique is aimed at reducing power consumption and less-
ening fatigue of eyes.

[0019] In the technique of Patent Literature 1 which is
made to accomplish the aims, a luminance is controlled
within aluminance range that enables displaying images.
Specifically, output of a backlight is biased within the
range, so that luminance of the backlight is controlled.
[0020] However, such luminance control has difficulty
in making a painting or the like look genuine.

[0021] More specifically, assume that a still image of
a painting or the like is displayed on the screen of the
television receiver at a low luminance of the backlight. In
this case, if the luminance of the backlight is within the
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above-described luminance range, i.e. the luminance
range determined on the assumption thatimages are dis-
played within such a range, the still image of a painting
or the like is perceived as an image shown on the screen,
not as a real painting painted on paper or the like.
[0022] This makes it impossible to make the painting
or the like look genuine, and thus makes the viewer feel
discomfort.

[0023] The viewer of moving images derived from
broadcasting service or other sources on the television
receiver normally sees colors of light beams emitted from
the screen. On the contrary, the viewer of a real painting,
photograph, or the like normally sees colors of light re-
flected from the real painting, photograph, or the like. In
the above case, the viewer of the painting or the like on
the screen of the television receiver feels discomfort and
cannot feel the painting or the like genuine because the
viewer sees colors of light beams emitted from the
screen, not colors of reflected light.

[0024] As described above, the conventional art has
difficulty in displaying a painting and the like in such a
manner that they look genuine.

[0025] The presentinvention has been attained in view
of the above problem, and an object of the present in-
vention is to provide: an image display device capable
of displaying an ornamental image of a painting or the
like in such a manner that it looks genuine; a television
receiver; a method for driving an image display device;
and a method for driving a television receiver.

Solution to Problem

[0026] In order to solve the above problem, an image
display device of the present invention is an image dis-
play device having a screen for displaying an image ther-
eon, wherein the screen provides a luminance of not
more than 50 cd/m?2 for display of an ornamental image
thereon.

[0027] According to the above arrangement, a lumi-
nance of the screen (screen luminance) for display of the
ornamental image is an extremely low. This makes the
viewer who views the television receiver feel like he/she
is seeing colors of reflected light, not colors of light emit-
ted from the screen. In other words, the viewer feels like
he/she is viewing a real painting painted on paper or the
like, not an image shown on screen.

[0028] Therefore, itis possible to provide animage dis-
play device capable of displaying the ornamental image
in such a manner that it looks genuine.

[0029] The image display device can be used as an
ornamental image display during the time thatimage data
derived from broadcasting service, video recording, or
the like is not supplied from an external entity.

[0030] Note thatthe ornamental image refers to an im-
age used for decoration, such as a painting and a pho-
tograph. The painting herein refers to, for example, a
picture painted or printed on paper, canvas, etc. The pho-
tograph hereinincludes, for example, a photograph print-
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ed or copied on paper.

[0031] Further, an image display device of the present
invention may be such that the screen provides a lumi-
nance of not more than 30 cd/m?2 for display of the orna-
mental image thereon.

[0032] According to the above arrangement, the
screen luminance is not more than 30 cd/m2. With this
arrangement, the viewer who views the ornamental im-
age displayed on the screen is more likely to feel like
he/she is viewing a real painted on paper or the like, even
when ambient luminance is as low as not more than 100
cd/m2, for example.

[0033] Still further, an image display device of the
presentinvention is the image display device comprising:
a backlight; and a liquid crystal display section, wherein
the backlight is provided behind the liquid crystal display
section, and the backlight provides a luminance of not
more than 1500 cd/m2 for display of the ornamental im-
age on the liquid crystal display section.

[0034] According to the above arrangement, the
screen luminance is controlled by luminance control of
the backlight.

[0035] This facilitates displaying even a dark image on
the whole while maintaining smoothly varying shades of
color.

[0036] Further, the extremely low screen luminance
enables realizes display with ultralow power consump-
tion.

[0037] Yet further, an image display device of the
present invention may be such that the backlight is con-
figured to provide different luminances in its light-emitting
surface.

[0038] Further, an image display device of the present
invention may be such that the ornamental image is dis-
played on part of the screen, and the backlight provides
adifferentluminance in the light-emitting surface for each
of the following areas of the screen: (i) an area where
the ornamental image is displayed and (ii) an area where
the ornamental image is not displayed, so that a screen
luminance of the area (i) is made different from that of
the area (ii).

[0039] According to the above arrangement, the back-
light is configured to be capable of emitting light beams
of different luminances in its light-emitting surface. That
is, the backlight is configured as a backlight capable of
the so-called local dimming.

[0040] Therefore, for example, in order to display the
ornamental image only on part of the screen, control can
be performed so that a luminance of light emitted from
the light-emitting surface of the backlight is adjusted to
a desired value only for the part of the screen.

[0041] Further, since the above arrangement enables
different luminances in the light-emitting surface, a lumi-
nance can be changed depending on an ornamental im-
age to be displayed, for example. This facilitates improv-
ing sharpness of an image and improving contrast of an
image particularly when a dark image is displayed.
[0042] Further, itis possible to easily realize reduction
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in power consumption by decreasing a luminance of the
area for which a high luminance is not required in the
light-emitting surface.

[0043] Still further, an image display device of the
present invention may be such that the backlight is con-
nected to a backlight unit control section for controlling
luminances of the backlight, the backlight unit control
section is connected to an ambient luminance sensor
section, and the backlight unit control section controls
the luminances of the backlight in accordance with an
ambient luminance sensed by the ambient luminance
sensor section, so that the screen luminances are con-
trolled.

[0044] According to the above arrangement, the
screen luminance is controlled in accordance with bright-
ness of ambient light. This facilitates making the orna-
mental image look genuine, even when viewing condi-
tions of the image display device change.

[0045] Yet further, an image display device of the
present invention may be such that when the ambient
luminance sensed by the ambient luminance sensor sec-
tion is not more than 100 cd/mZ2, the backlight unit control
section controls the luminances of the backlight so that
the screen luminance is not more than 30 cd/m2.
[0046] According to the above arrangement, when the
ambient luminance is as low as not more than 100 cd/m?2,
the screen luminance is set to a much lower value, or not
more than 30 cd/m?2.

[0047] This facilitates making the ornamental image
displayed on the screen look genuine, even when the
ambient luminance is low.

[0048] Further, an image display device of the present
invention may be such that the backlight is provided with
light sources, and LEDs are used as the light sources.
[0049] According to the above arrangement, LEDs
(Light Emitting Diodes) are used as the light sources.
This makes it possible to realize low luminance control,
which is difficult for CCFL (Cold Cathode Fluorescent
Lamp) to realize, and to realize a wide range of color
reproduction, thus realizing a more real-looking display.
[0050] This facilitates making the backlight configured
to be capable of the so-called local dimming.

[0051] Still further, a television receiver of the present
invention includes the above image display device.
[0052] According to the above arrangement, it is pos-
sibleto provide atelevision receiver thatis less obstrusive
from an aesthetic standpoint and capable of displaying
the ornamental image such as a painting in such a man-
ner that it looks genuine.

[0053] The television receiver herein refers to, for ex-
ample, the above-described liquid crystal display device
on which a tuner section or the like section required for
reception of television broadcasting is mounted, or the
above-described liquid crystal display device to which
the tuner section or the like section is connected by wired
or wireless means.

[0054] Yetfurther, in order to solve the above problem,
a method for driving an image display device of the
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presentinvention is a method for driving animage display
device having a screen for displaying an image thereon,
wherein for display of an ornamental image on at least
part of the screen, a luminance of the at least part of the
screen is set to not more than 50 cd/m2.

[0055] According to the above arrangement, the view-
er who views the ornamental image feels like he/she is
viewing areal. Therefore, itis possible to provide a meth-
od for driving an image display device that is less obstru-
sive from an aesthetic standpoint.

[0056] Further, a method for driving an image display
device of the present invention may be such that when
an ambient luminance is not more than 100 cd/m?2, the
luminance of the at least part of the screen is to be dis-
played is set to not more than 30 cd/mZ2.

[0057] The above-described method facilitates mak-
ing the ornamental image displayed on the screen look
genuine, even when the ambient luminance is low.
[0058] Still further, in order to solve the above problem,
a method for driving a television receiver of the present
invention is a method for driving a television receiver that
includes an image display device having a screen for
displaying an image thereon, wherein for display of an
ornamental image on at least part of the screen, a lumi-
nance of the at least part of the screen is set to not more
than 50 cd/m2.

[0059] The above-described method facilitates mak-
ing the ornamental image look genuine. Therefore, it is
possible to provide a method for driving a television re-
ceiver that is less obstrusive from an aesthetic stand-
point.

Advantageous Effects of Invention

[0060] As described above, an image display device
of the present invention is such that the screen provides
a luminance of not more than 50 cd/m? for display of an
ornamental image thereon.

[0061] Further, a method for driving an image display
device of the present invention is such that for display of
an ornamental image on at least part of the screen, a
luminance of the at least part of the screen is set to not
more than 50 cd/m2.

[0062] Still further, a method for driving a television
receiver of the present invention is such that for display
of an ornamental image on at least part of the screen, a
luminance of the at least part of the screen is set to not
more than 50 cd/mZ2.

[0063] Thisyields the effect of displaying the ornamen-
tal image, such as a painting, in such a manner that it
looks genuine.

Brief Description of Drawings
[0064]

Fig. 1
Fig. 1 shows an embodiment of the presentinvention
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and is a block diagram schematically showing the
configuration of a liquid crystal display device.

Fig. 2

Fig. 2 shows an embodiment of the presentinvention
and is a block diagram regarding luminance control.
Fig. 3

Fig. 3 shows an embodiment of the presentinvention
and is a view showing a flowchart of luminance con-
trol.

Fig. 4

Fig. 4 shows an embodiment of the presentinvention
and is a view showing a relation between an ambient
luminance and a screen luminance.

Fig. 5

Fig. 5 shows an embodiment of the presentinvention
and is a view showing a relation between an ambient
luminance and a screen luminance.

Fig. 6

Fig. 6 shows an embodiment of the presentinvention
and is a view showing a relation between an ambient
luminance and a screen luminance.

Fig. 7

Fig. 7 is a view showing states of a screen of the
liquid crystal display device of an embodiment of the
present invention, wherein (a) shows a state where
a painting is displayed on the entire screen, and (b)
shows a state where a painting is displayed on part
of the screen.

Description of Embodiments

[0065] The following will describe one embodiment of
the present invention with reference to drawings.

(Liquid crystal display device)

[0066] Fig. 1 shows an embodiment of the present in-
vention and is a block diagram schematically showing
the configuration of a liquid crystal display device (image
display device) 20.

[0067] As shown in Fig. 1, the liquid crystal display
device 20 of the present embodiment includes the fol-
lowing main components: a liquid crystal module 30; a
backlight unit 50; and a sensor/control section 70. These
main components will be described blow in this order.

(Liquid crystal module)

[0068] First, the liquid crystal module 30 will be de-
scribed. The liquid crystal module 30 includes: a liquid
crystal display panel 40 having a display surface 42; and
a scanning line driving circuit 44 and a signal line driving
circuit 46 both of which supply signals for displaying im-
ages on the liquid crystal display panel 40. The display
surface 42 of the liquid crystal display panel 40 consti-
tutes a screen 22 of the liquid crystal display device 20.
[0069] Further, on the liquid crystal display panel 40,
a plurality of scanning lines (not shown) drawn from the
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scanning line driving circuit 44 and a plurality of signal
lines (not shown) drawn from the signal line driving circuit
46 are provided so as to form a matrix.

[0070] More specifically, the liquid crystal display pan-
el 40 of the present embodiment is the so-called active
matrix type liquid crystal display panel and includes a
plurality of pixels. In addition, at each of the pixels, a TFT
(Thin Film Transistor) element (not shown) is provided
as a switching element.

[0071] Further, the liquid crystal display panel 40 is
provided with the so-called color filter, thus enabling color
display.

[0072] Note that the type of the liquid crystal display
panel 40 is not limited to the active matrix type. Alterna-
tively, various types of liquid crystal display panels may
be adopted as the liquid crystal display panel 40.

(Backlight unit)

[0073] Next, the backlight unit 50 will be described.
The backlight unit 50 is provided behind the liquid crystal
module 30. The backlight unit 50 includes: a backlight 60
having a light-emitting surface 62; and a backlight driving
circuit 64 for driving the backlight 60.

[0074] Further, the backlight unit 50 of the present em-
bodiment is configured to be capable of the so-called
local dimming. The local dimming herein means the abil-
ity of varying luminances from one predetermined area
to another in the light-emitting surface.

[0075] Examples of such a configuration realizing the
local dimming include a configuration in which a light
guide, which is one of the components of the backlight
60, is divided into smaller ones and light sources are
disposed for the separate light guides, respectively. With
separate control of the light sources, it is possible to pro-
vide different luminances in the light-emitting surface.
[0076] Note that the configuration of the backlight unit
50 is not limited to the above-described configuration.
More specifically, the configuration of the backlight unit
50 is not necessarily the configuration realizing the local
dimming. Alternatively, the backlight unit 50 may be con-
figured so as to emit light with uniform luminance in the
light-emitting surface.

[0077] In a case where the configuration realizing the
local dimming is adopted, the local dimming can be re-
alized by a method other than a method adopting the
configuration using the separate light guides.

[0078] Further, as the light sources, red, green, and
blue LEDs (Light Emitting Diodes) can be used. The use
ofthe LEDs as the light sources facilitates reducing power
consumption and illumination at a low luminance. Fur-
thermore, the use of the LEDs as the light sources real-
izes expressions with shades of color smoothly varying
from a low grayscale level, as well as a wide range of
color reproduction. This enables display in colors closer
to colors of a real with less discomfort. Moreover, illumi-
nation of the LEDs is varied in one plane depending upon
images to be displayed, thus realizing further reduction
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of power consumption as well as a high contrast.
[0079] Note that the light sources are not limited to the
LEDs. Alternatively, for example, fluorescent tubes such
as a cold cathode fluorescent tube (CCFL: Cold Cathode
Fluorescent Lamp) or other light sources can be used.

(Sensor/control section)

[0080] Next, the sensor/control section 70 will be de-
scribed. The sensor/control section 70 is a section that
senses ambient luminance and controls the liquid crystal
module 30 and the backlight unit 50 in accordance with
the sensed ambient luminance.

[0081] More specifically, the sensor/control section 70
mainly includes an ambient luminance sensor section
110 and an image data calculating section 80 connected
to the ambient luminance sensor section 110.

[0082] The image data calculating section 80 is con-
nected to: a liquid crystal module control section 82 that
controls the liquid crystal module 30; and a backlight unit
control section 84 that controls the backlight unit 50.
[0083] The liquid crystal module control section 82 is
connected to the scanning line driving circuit 44 and the
signal line driving circuit 46 of the aforementioned liquid
crystal module 30.

[0084] The backlight unit control section 84 is connect-
ed to the backlight driving circuit 64 of the aforementioned
backlight unit 50.

[0085] The following will describe further details of the
configuration of the sensor/control section 70 and how
the sensor/control section 70 specifically performs con-
trols, with reference to Figs. 2 and 3.

(Block diagram showing luminance control)

[0086] Fig. 2 is a block diagram regarding luminance
control in a liquid crystal display device of the present
embodiment.

[0087] Fig. 2 shows further details of the configuration
of the sensor/control section 70 that has been previously
described with reference to Fig. 1.

[0088] That is, the image data calculating section 80
is not only connected to the ambient luminance sensor
section 110, but also is configured to be capable of re-
ceiving data on images and information on selection of
display modes.

(Image data)

[0089] Specifically, an image data input section 90 is
connected to the image data calculating section 80 via
an input image storage section 92.

[0090] The image data input section 90 is a section
that accepts input of an ornamental image of a painting,
a photograph, or the like, for example.

[0091] The inputimage storage section 92 is a section
that stores image data of the ornamental image supplied
to the image data input section 90.
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[0092] Notethatimages derived from television broad-
casting are not normally stored in the inputimage storage
section 92.

(Display mode)

[0093] Further, the image data calculating section 80
is connected to a display mode selection operating sec-
tion 100.

[0094] The display mode selection operating section
100 is an operation section for selecting a display mode
of the liquid crystal display device 20 between a normal
television mode and a picture mode in which the orna-
mental image is displayed.

[0095] Note that the television mode means a display
mode in which a moving image derived from television
broadcasting, video recording, or the like is displayed on
the liquid crystal display device 20. That is, the television
mode means a display mode in which the liquid crystal
display device 20 is used as a normal television.

[0096] In contrast, the picture mode means a display
mode in which the ornamental image of a painting, a pho-
tograph, or the like is displayed on a screen for aesthetic
purposes.

(Luminance sensor)

[0097] The image data calculating section 80 is con-
nected to the ambient luminance sensor section 110 that
has been previously described with reference to Fig. 1,
via an ambient luminance reading and storage section
112.

[0098] The ambient luminance sensor section 110 is
provided with a sensor for measuring a luminance in the
vicinity of a position where the liquid crystal display device
20 is placed.

[0099] An ambient luminance sensed by the sensor is
read and stored by the ambient luminance reading and
storage section 112.

[0100] In this manner, the sensor measures the ambi-
ent luminance, and the measurement result is then
stored. With this configuration, itis possible to obtain one
of factors in controlling a screen luminance of the liquid
crystal display device 20, i.e. information on brightness
in viewing conditions of the liquid crystal display device
20.

(Image data calculating section)

[0101] The image data calculating section 80 calcu-
lates image data, luminance information, and others to
be outputted to the liquid crystal module control section
82 and the backlight unit control section 84, in accord-
ance with the above-described image data, display
mode, and information on ambient luminance.

[0102] Note that the liquid crystal module control sec-
tion 82 and the backlight unit control section 84 are re-
spectively connected to the liquid crystal module 30 and
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the backlight unit 50, as previously described with refer-
ence to Fig. 1.

(Flow chart)

[0103] The following will describe a flow of luminance
control of the screen of the liquid crystal display device
20 of the presentembodiment step by step with reference
to Fig. 3.

<S1>

[0104] First, the flow starts with selection of the picture
mode as the display mode by a user of the liquid crystal
display device 20, such as a viewer of the liquid crystal
display device 20.

<S2>

[0105] The image data calculating section 80 deter-
mines whether or not sensing of ambient luminance, i.e.
sensing of brightness in the viewing conditions is ON
(ambient luminance sensor is ON).

[0106] Iftheambientluminance sensoris ON, the proc-
ess proceeds to S3, where the sensed ambient lumi-
nance is read.

[0107] Meanwhile, if the ambient luminance sensor is
not ON, the process proceeds to S6. Thatis, as described
previously, in S6, illumination data of the backlight as a
light source is calculated from input image information,
which is information other than the ambient luminance.

<S3>

[0108] If the ambient luminance sensor has been de-
termined to be ON in S2, the image data calculating sec-
tion 80 reads the ambient luminance having been sensed
by the sensor.

[0109] Specifically, the ambient luminance having
been sensed by the sensor of the ambient luminance
sensor section 110 is supplied to the image data calcu-
lating section 80 via the ambient luminance reading and
storage section 112.

<S4>

[0110] Then, in S4, the image data calculating section
80 determines whether or not there is any difference in
the supplied ambient luminance.

[0111] I[fit has been determined in S4 that there is dif-
ference in ambient luminance, the process proceeds to
S5.

[0112] Meanwhile, if it has been determined that there
is no difference in ambient luminance, the process pro-
ceeds to S8 and S9, both of which will be described later.
This is because the backlight illumination data does not
have to be recalculated.

[0113] The above descriptions have been given con-
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cerning second and subsequent readings in a loop pro-
cedure. The process proceeds to S5 on the assumption
that there is difference in ambient luminance from the
first reading.

<S5>

[0114] In a case where it has been determined in S4
that there is any difference in ambient luminance, and in
the first round of the loop procedure, the backlight illumi-
nation data is calculated on the basis of the input image
information and the thus read ambient luminance. Spe-
cifically, the backlight illumination data with which a pre-
determined luminance is given off from the screen is cal-
culated.

<S6>

[0115] Next, S6 will be described. As described previ-
ously, S6 is performed if the ambient luminance sensor
has been determined not to be ON in S2.

[0116] The step S6 is identical with the step S5 in that
the backlight illumination data is calculated. However,
the step S6 is different from the step S5 in that the cal-
culation is performed on the basis of data except the am-
bient luminance.

[0117] Thisis because S6 is performed when sensing
of the ambient luminance has not been performed due
to an OFF state of the ambient luminance sensor.
[0118] Then, predetermined backlight illumination da-
ta (luminance) varying according to an ornamental image
is derived. The luminance for the ornamental image is
set to be lower than a luminance set in the television
mode.

<S7>

[0119] Next, S7 will be described. In S7, an image to
be outputted to the liquid crystal module (panel-side im-
age) is created in connection with the backlight illumina-
tion data having been calculated in the step S5 or S6.

<S8 and S9>

[0120] Onthe basis of the data having been calculated
and created in S7 and the preceding steps, an image is
displayed on the liquid crystal module, and illumination
of the backlight is performed in the backlight unit.
[0121] With the above process, itis possible to display
an image at a desired screen luminance.

<810>

[0122] Finally, the process ends with S10.

[0123] For example, in the flow of the present embod-
iment, a loop procedure (iteration procedure) may be re-
alized such that after a lapse of a predetermined time
from display of an image, a value measured by the am-
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bient luminance sensor is read again, and the backlight
illumination data and other data are then recalculated.
Specifically, for example, a flow in which the process re-
turns to the step S2 after the steps S8 and 9 may be
employed.

[0124] With the structure realizing such a loop proce-
dure, itis possible to appropriately detect how the viewing
conditions change and thus to realize a high-quality dis-
play more suitable for the viewing conditions, such as
ambient luminance.

[0125] Further, in the above loop procedure, calcula-
tion of the backlight illumination data and other data may
be omitted if there is no difference in ambient luminance.
[0126] A specific example is as follows. As described
previously, if no difference in ambient luminance has
been determined in the step S4, the backlight illumination
data and other data do not have to be recalculated, and
that is why a repeat of the same step may be omitted. In
this case, display of an image on the liquid crystal module
and illumination of the backlight in the backlight unit are
realized on the basis of previous backlight illumination
data and data of the image to be displayed on the LCD.
[0127] Note that the steps S2 through S7 are per-
formed by the image data calculating section 80 of the
sensor/control section 70, as described previously.
[0128] Inthe television mode, calculation ofimage data
should be made in the conventional manner.

[0129] Alternatively, even the television mode may be
arranged so that luminance for display can be changed
according to an ambient luminance, by using the ambient
luminance sensor. In such a case, it is possible to use a
single ambient luminance sensor both in the television
mode and in the picture mode.

[0130] In other words, the ambient luminance sensor
used in the picture mode can double as the ambient lu-
minance sensor used in the television mode, without ad-
ditional components.

(Screen luminance)

[0131] In the liquid crystal display device 20 of the
present embodiment, when the display mode is the pic-
ture mode for displaying an ornamental image, a screen
luminance of the screen 22 is not more than 50 cd/m2,
particularly not more than 30 cd/m?2.

[0132] It can be said that this screen luminance is ex-
tremely low, as compared with a screen luminance of not
less than 450 cd/m2 for a normal television receiver and
a screen luminance of not less than 200 cd/m? that is a
lowered value for use in a theater, etc.

[0133] Note that backlight luminance to realize the
above screen luminance is set to 1500 cd/m?2, more pref-
erably 1000 cd/m2.

[0134] Further, with the control shown in the flowchart,
i.e. the screen luminance control carried out with sensing
ofthe ambientluminance, itis possible to control a screen
luminance more finely according to a viewing condition,
particularly the ambient luminance.
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[0135] Specifically, the viewing conditions in Japan
and other Asian countries can be different from those in
Europe and the U.S. Moreover, due to such a difference
in viewing conditions, a suitable screen luminance can
be different.

[0136] Thatis, the viewing conditions in Japan and oth-
er Asian countries are such that ambient light levels are
generally high. That is why high viewability can be at-
tained at a comparatively high screen luminance.
[0137] Specifically, the viewing conditions in Japan
and other Asian countries are attributed to the use of
direct illumination. In many cases, a fluorescent lamp is
used for the direct illumination. Moreover, in many cases,
an ambient luminance is about 200 lux to 300 lux, and
an ambient luminance in the front of the screen is about
100 lux.

[0138] Under such viewing conditions, a screen lumi-
nance for display of a painting or the like is preferably in
the range from 20 cd/m?2 to 30 cd/m2. Such a screen
luminance avoids that one has the sense of viewing a
light-emitter, and thus makes the liquid crystal display
device not in active use unnoticeable.

[0139] Further, a screen luminance for display of a
photograph or the like can be set to 100 cd/m2. Such a
screen luminance makes the liquid crystal display device
to easily maintain sharpness to some extent and have
good contrast. Therefore, the liquid crystal display device
can be suitably used as a photograph display device
(photoviewer).

[0140] Incontrast, in the case of the viewing conditions
in Europe and the U.S., the preferable screen luminance
is different.

[0141] That is, the viewing conditions in Europe and
the U.S. are such that ambient light levels are generally
low. That is why high viewability can be attained at a
comparatively low screen luminance.

[0142] Specifically, the viewing conditions in Europe
and the U.S. are attributed to the use of indirect illumi-
nation. In many cases, an incandescent lamp is used for
the indirect illumination. Moreover, in many cases, am-
bient luminance (room luminance) is about 10 lux to 30
lux, and ambient luminance in the front of the screen is
about 10 lux to 30 lux.

[0143] Under such viewing conditions, a screen lumi-
nance for display of a painting or the like is preferably in
the range from 10 cd/m? to 15 cd/m?2.

[0144] On the other hand, a screen luminance for dis-
play of a photograph or the like is preferably 50 cd/m2.
[0145] Further, evenwhen the liquid crystal display de-
vice is located at the same place, an ambient luminance
can change depending upon the following factors, illumi-
nation and blinking of lighting appliance, the time of day,
etc. Accordingly, a suitable screen luminance can
change.

[0146] In such a case, the arrangement in which the
screen luminance is automatically set to a suitable value
according to an ambient luminance facilitates the viewer
to view a screen that provides a suitable luminance all
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the time.

[0147] Automatic control of the screen luminance can
be realized, for example, on the basis of the flowchart
previously described with reference to Fig. 3.

(Examples of luminance control)

[0148] The following will describe examples of lumi-
nance control in the liquid crystal display device 20 of the
present embodiment with reference to Figs. 4 through 6.
In other words, the following will describe examples of
how to calculate the backlightillumination data in the flow-
chart shown in Fig. 3.

[0149] Figs. 4 through 6 show the present embodi-
ments of the present invention, and show relations be-
tween an ambient luminance and a screen luminance.
In Figs. 4 through 6, a lateral axis indicates an ambient
luminance, and a longitudinal axis indicates a screen lu-
minance. Further, in Figs. 4 through 6, a line with black-
colored rhombuses indicates a painting, and a line with
black-colored squares indicates a photograph.

(Control example 1)

[0150] First, the following will describe an example that
the screen luminance changes with an ambient lumi-
nance level, in particular, among the viewing conditions,
with reference to Fig. 4.

[0151] As indicated by the line with black-colored
rhombuses in Fig. 4, the screen luminance for display of
a painting moderately increases with increase in ambient
luminance.

[0152] A way of increasing the screen luminance with
increase in ambient luminance is not particularly limited.
For example, the screen luminance can be increased
with increase in ambient luminance in various methods
including the use of an approximate straight line as indi-
cated by a single directional line shown in Fig. 4, the use
of an approximate curve, the use of a stepwise increase
pattern, and reading from a lookup table.

[0153] Similarly, as indicated by the line with black-
colored squares, the screen luminance for display of a
photograph increases with increase in ambient lumi-
nance.

[0154] Note that the screen luminance is not neces-
sarily changed with change in ambient luminance, and
can be fixed to a value of not more than 50 cd/m? or a
value of not more than 30 cd/m2, for example.

(Control example 2)

[0155] The following will describe an example that the
screen luminance is kept at a constant level when the
ambient luminance reaches a predetermined level or a
higher level, with reference to Fig. 5.

[0156] Thatis, as indicated by a region R1 for the line
with black-colored rhombuses, the screen luminance is
kept at 20 cd/m?2, when the ambient luminance becomes
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not less than 100 cd/m2.

[0157] With such control, it is possible to prevent
brighter display than necessary and to realize a more
real-looking display.

(Control example 3)

[0158] The following will describe an example that the
screen luminance is kept at a constant level when the
ambient luminance reaches a predetermined level or a
lower level, with reference to Fig. 6.

[0159] Thatis, as indicated by a region R2 for the line
with black-colored rhombuses, the screen luminance is
kept at 12 cd/m2, when the ambient luminance becomes
not more than 30 cd/m2.

[0160] With such control, it is possible to secure a cer-
tain level of viewability even in low ambient light.

(Example of the screen)

[0161] The following will describe display on the liquid
crystal display device 20, with reference to (a) and (b) of
Fig. 7. (a) and (b) of Fig. 7 are views showing states of
the screen 22 in the liquid crystal display device 20 of
the present embodiment, wherein (a) shows a state
where a painting is displayed on the entire screen 22,
and (b) shows a state where a painting is displayed on
part of the screen 22.

[0162] In the liquid crystal display device 20 of the
present embodiment, when the picture mode is selected
as the display mode, an ornamental image of a painting
or the like is displayed on the screen 22.

[0163] In this case, the ornamental image may be dis-
played on the entire screen 22, as shown in (a) of Fig. 7.
Alternatively, the ornamental image may be displayed
only on part of the screen 22, as shown in (b) of Fig. 7.

[0164] In the case where the ornamental image is dis-
played on the entire screen 22, the entire screen 22 be-
comes an ornamental image display area 22a, as shown
in (a) of Fig. 7. Besides, a screen luminance of the orna-
mental image display area 22a is set to a value of not
more than 50 cd/m?2 or a value of not more than 30 cd/m2,
in relation to the ambient luminance.

[0165] Further, in the case where the ornamental im-
age is displayed, not on the entire screen 22, but on part
ofthe screen 22, the part of the entire screen 22 becomes
the ornamental image display area 22a, as shown in (b)
of Fig. 7. As in the above case, the screen luminance of
the ornamental image display area 22a is set to a value
of not more than 50 cd/m2 or a value of not more than
30 cd/m2,

[0166] Forthe display of the ornamental image on part
of the screen 22 as shown in (b) of Fig. 7, effective lumi-
nance control and low power consumption are realized
if the backlight unit 50 is configured to be capable of the
previously-described local dimming.

[0167] This is because the local dimming allows for
emission of light of a desired brightness only from an
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area corresponding to the ornamentalimage display area
22aout of the light-emitting surface 62 in the backlight 60.

(Television receiver)

[0168] The liquid crystal display device 20 can be used
alone as a monitor or the like. Alternatively, the liquid
crystaldisplay device 20 can be configured as atelevision
receiver, in combination with components, e.g. a tuner,
required for reception of television broadcasting.

[0169] The presentinvention is not limited to the afore-
mentioned embodiments and is susceptible of various
changes within the scope of the accompanying claims.
Also, an embodiment obtained by suitable combinations
of technical means disclosed in the different embodi-
ments are also included within the technical scope of the
present invention.

Industrial Applicability

[0170] An image display device of the present inven-
tion is capable of displaying an ornamental image of a
painting or the like in such a manner that it looks genuine.
Therefore, the image display device of the presentinven-
tion is suitably applicable to, for example, a large-screen
liquid crystal display device and a television receiver of
which their visual beauty to match interior decorations
are demanded.

Reference Signs List

[0171]

20 Liquid crystal display device
22 Screen

22a  Ornamental image display area
30 Liquid crystal module

40 Liquid crystal display panel
42 Display surface

44 Scanning line driving circuit
46 Signal line driving circuit

50 Backlight unit

60 Backlight

62 Light-emitting surface

64 Backlight driving circuit

70 Sensor/control section

80 Image data calculating section

82 Liquid crystal module control section
84 Backlight unit control section

90 Image data input section

92 Input image storage section

100 Display mode selection operating section

110  Ambient luminance sensor section

112  Ambient luminance reading and storage section
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10

Claims

1. Animage display device having a screen for display-
ing an image thereon, wherein
the screen provides a luminance of not more than
50 cd/mZ2for display of an ornamental image thereon.

2. The image display device according to claim 1,
wherein
the screen provides a luminance of not more than
30 cd/m2 for display of the ornamental image there-
on.

3. Theimage display device according to claim 1 or 2,
comprising:

a backlight; and

a liquid crystal display section, wherein

the backlightis provided behind the liquid crystal
display section, and

the backlight provides a luminance of not more
than 1500 cd/m? for display of the ornamental
image on the liquid crystal display section.

4. The image display device according to claim 3,

wherein
the backlight is configured to provide different lumi-
nances in its light-emitting surface.

5. The image display device according to claim 4,
wherein
the ornamental image is displayed on part of the
screen, and
the backlight provides a different luminance in the
light-emitting surface for each of the following areas
of the screen: (i) an area where the ornamental im-
age is displayed and (ii) an area where the ornamen-
talimage is notdisplayed, sothata screenluminance
of the area (i) is made different from that of the area

(ii).

6. The image display device according to any one of
claims 3 through 5, wherein
the backlight is connected to a backlight unit control
section for controlling luminances of the backlight,
the backlight unit control section is connected to an
ambient luminance sensor section, and
the backlight unit control section controls the lumi-
nances of the backlight in accordance with an am-
bient luminance sensed by the ambient luminance
sensor section, so that the screen luminances are
controlled.

7. The image display device according to claim 6,

wherein

when the ambient luminance sensed by the ambient
luminance sensor section is not more than 100
cd/m2, the backlight unit control section controls the
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luminances of the backlight so that the screen lumi-
nance is not more than 30 cd/m2.

The image display device according to any one of
claims 3 through 7, wherein

the backlight is provided with light sources, and
LEDs are used as the light sources.

A television receiver including an image display de-
vice according to any one of claims 1 through 8.

A method for driving an image display device having
a screen for displaying an image thereon, wherein
for display of an ornamental image on at least part
of the screen, a luminance of the at least part of the
screen is set to not more than 50 cd/m2.

The method according to claim 10, wherein

when an ambient luminance is not more than 100
cd/m2, the luminance of the at least part of the screen
is set to not more than 30 cd/m?2.

A method for driving a television receiver that in-
cludes an image display device having a screen for
displaying an image thereon, wherein

for display of an ornamental image on at least part
of the screen, a luminance of the at least part of the
screen is set to not more than 50 cd/m2.
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