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(54) IMAGE DISPLAY APPARATUS AND IMAGE DISPLAY METHOD

(57) Provided are an image display device and an
image display method capable of reducing a fear of deg-
radation of the original image quality caused by exces-
sively suppressing uneven luminance or uneven color.
The occurrence of the halo phenomenon caused in a
display panel unit is detected in a liquid crystal display
device that displays an image in the display panel unit
including color filters of a plurality of colors by respectively
controlling emission ratios of a plurality of LEDs emitting
lights of colors respectively corresponding to the plurality
of color filters. Upon detection, a part of the display panel
unit, for example, the channel number (30) which is dis-
played as an OSD image and the vicinity (30A) thereof
are set as a non-detection area in which the detection of
the occurrence of the halo phenomenon is restricted and
the remaining area is set as a detection area. The chroma
of light, which corresponds to mixed light from the plurality
of LEDs and to be made incident upon the color filters,
is reduced by controlling the emission ratios of the LEDs
on the basis of the detection result in the detection area,
so that the color of light is closer to white.
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Description

TECHNICAL FIELD

[0001] The present invention relates to an image dis-
play device and an image display method in which an
image is displayed by driving a light source so as to re-
duce uneven luminance or uneven color.

BACKGROUND ART

[0002] A liquid crystal display device displays an image
by allowing a liquid crystal panel to transmit or block light
emitted from a backlight. The color reproducibility, the
contrast performance and the power consumption of the
liquid crystal display device mainly depend upon the per-
formance or control of the liquid crystal panel and the
backlight. Recently, a driving method in which a backlight
is divided into a plurality of areas for controlling an emis-
sion ratio in each area (hereinafter referred to as the area
active drive) has been proposed.
[0003] In the area active drive, when a part of an image
to be displayed has low luminance, the emission ratio of
an area of the backlight corresponding to this part is low-
ered so as to set the transmittance of the liquid crystal
panel in accordance with the emission ratio. Since the
emission ratio of each area of the backlight may be thus
optimized, the power consumption of the backlight as a
whole may be reduced. Furthermore, since the emission
ratio is lowered in every area, a black floating in liquid
crystal display (for example, a state where a black portion
on a screen is displayed slightly bright when the lighting
is off) may be reduced, and in addition, the contrast and
the image quality may be improved.
[0004] In this area active drive, an RGB-LED light
source including LEDs (light emitting diodes) of three
colors of red (R), green (G) and blue (B) may be used as
the backlight. In this case, it is necessary not only to in-
crease/decrease the emission ratio of every area but also
to control each of the three color LEDs in the area. Spe-
cifically, when a displayed image corresponding to a giv-
en area is in blue alone, the red (R) LED (hereinafter
referred to as the R-LED) and the green (G) LED (here-
inafter referred to as the G-LED) are placed in an off state
and the blue (B) LED (hereinafter referred to as the B-
LED) alone is placed in an on state in this area, and the
transmittance of the liquid crystal display panel is set in
accordance with the emission ratio of the B-LED. Thus,
an image with a high color purity of blue alone may be
displayed. Since a necessary LED alone out of all the
LEDs present in every area is controlled in this manner,
the effect to reduce the power consumption may be highly
attained as compared with the case where a white light
source is used. Furthermore, since the color purity of
each primary color is increased, the color gamut of a
displayed image may be increased.
[0005] With respect to the aforementioned area active
drive, Patent Document 1 describes a device and a meth-

od in which a backlight may be locally controlled in lumi-
nance and color characteristics. In the device and the
method described in Patent Document 1, a liquid crystal
display panel is divided into a plurality of areas, and the
backlight includes a plurality of LEDs for emitting light to
the respective areas. The emission ratio of each LED is
controlled in accordance with a peak value of the grada-
tion values of each area of the liquid crystal panel.

BACKGROUND ART DOCUMENT

PATENT DOCUMENT

[0006]

[Patent Document 1]
Japanese Patent Application Laid-Open No.
2005-338857

DISCLOSURE OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0007] In the area active drive using an RGB-LED light
source, there may occur a trouble depending upon the
characteristic of a color filter used in the liquid crystal
panel. FIG. 13 is a schematic diagram illustrating the re-
lationship between the transmittance characteristics of
color filters of a liquid crystal panel and the wavelengths
of respective RGB LEDs. The characteristic of, for ex-
ample, a blue (B) color filter (hereinafter referred to as
the B-CF) partly overlaps the wavelength of the G-LED.
Therefore, even in the case where light of the B-LED
alone is desired to be allowed to pass through the B-CF,
light of the G-LED passes through the B-CF, and hence,
light leakage of the unwanted LED occurs. When the
emission ratios of the respective LEDs are fixed to be
the same, a proportion in the quantity of light passing
through the B-CF between the light from the B-LED and
the light from the G-LED is always constant, and there-
fore, the light leakage may be avoided by limiting the
quantity of the light from the G-LED leaked through the
B-CF at the stage of design.
[0008] When the emission ratio of each LED is dynam-
ically changed, however, the quantity of light leakage is
also dynamically changed. FIG. 14 is a schematic dia-
gram explaining light leakage caused when emission ra-
tios are changed. In a screen illustrated in FIG. 14, a
green rectangular image 101 is displayed in a blue back-
ground image 100. Also, the screen is divided into a plu-
rality of areas including an area A and an area B, and
the rectangular image 101 is displayed in the area A and
has a size smaller than the area A. Furthermore, a back-
light is also divided correspondingly to the respective ar-
eas of the screen so as to be controlled in the light emis-
sion in each area.
[0009] In this case, in the area B, since the blue back-
ground image 100 alone is displayed, light is emitted from
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the B-LED alone. Therefore, light emitted from the LEDs
other than the B-LED never passes through the B-CF in
the area B, and hence, no light leakage occurs and the
image is displayed in blue with a high color purity. On the
other hand, in the area A, since both the blue background
image 100 and the green rectangular image 101 are dis-
played, light is emitted from both the B-LED and the G-
LED. Therefore, the light emitted from the G-LED passes
through the B-CF, and hence, light leakage occurs in the
area A. When the quantity of this light leakage is large,
the blue image is displayed with luminance much higher
than the original luminance.
[0010] Accordingly, in the screen, a phenomenon that
blue is displayed more brightly (i.e., a phenomenon that
a halo is dimly seen around the displayed image; here-
inafter referred to as the halo phenomenon) occurs in
and around a border 102 on the outline of the rectangular
image 101 due to the leakage of the green light, which
spoils the quality of the image. On the other hand, when
the halo phenomenon occurs in such a position as not
to bother a viewer like an edge portion of the screen or
when the halo phenomenon disappears in a short period
of time, the original color purity of an image is spoiled if
the light emission from the respective LEDs is controlled,
and it is apprehended that the resultant image may rather
make a viewer feel uncomfortable.
[0011] The present invention has been made with the
aim of solving the above problems, and it is an object of
the present invention to provide an image display device
and an image display method capable of reducing a fear
of degradation of the original image quality otherwise
caused by excessively suppressing uneven luminance
or uneven color.

MEANS OF SOLVING THE PROBLEMS

[0012] An image display device according to the
present invention is an image display device for display-
ing an image in a display unit including color filters of a
plurality of colors by respectively controlling emission ra-
tios of a plurality of light sources emitting light of colors
respectively corresponding to the color filters, and char-
acterized by comprising: detecting means for detecting
uneven luminance or uneven color caused in the display
unit due to a light leakage from the light source other than
the light source corresponding to the color filter; detection
restricting means for restricting detection performed by
the detecting means in a part of the display unit; and
control means for controlling the emission ratios of the
light sources on the basis of a detection result obtained
by the detecting means and for making color of the light
to be closer to white by lowering chroma of the light,
wherein the light corresponds to mixed light from the plu-
rality of light sources and to be made incident upon the
color filters.
[0013] The image display device according to the
present invention is characterized in that the control
means controls the emission ratios of the light sources

for making color of the light from the light sources to be
closer to white by lowering the chroma of the light by
additive color mixture.
[0014] The image display device according to the
present invention is characterized in that the detection
restricting means comprises type obtaining means for
obtaining a type of an image to be displayed in the display
unit; and setting means for setting an arbitrary area in
the display unit on the basis of the type obtained by the
type obtaining means, and detection performed by the
detecting means is restricted in the area set by the setting
means.
[0015] The image display device according to the
present invention is characterized in that the detecting
means detects uneven luminance or uneven color occur-
ring in a part of the display unit, and the control means
controls the emission ratios of the light sources disposed
in a position corresponding to the part detected by the
detecting means.
[0016] The image display device according to the
present invention is characterized by further comprising
display control means for displaying an OSD image in
the display unit, and the detection restricting means re-
stricts detection on the basis of the OSD image displayed
by the display control means.
[0017] The image display device according to the
present invention is characterized in that the detection
restricting means restricts detection in a position corre-
sponding to the OSD image displayed by the display con-
trol means in the display unit.
[0018] The image display device according to the
present invention is characterized by further comprising
receiving means for receiving a signal from external de-
vice, and the display control means displays the OSD
image on the basis of the signal received by the receiving
means.
[0019] An image display method according to the
present invention is an image display method for display-
ing an image in a display unit including color filters of a
plurality of colors by respectively controlling emission ra-
tios of a plurality of light sources emitting light of colors
respectively corresponding to the plurality of color filters,
characterized by comprising the steps of: detecting un-
even luminance or uneven color caused in the display
unit due to a light leakage from the light source other than
the light source corresponding to the color filter with the
detection restricted in a part of the display unit; and con-
trolling the emission ratios of the light sources on the
basis of a result of detection of the uneven luminance or
uneven color and making color of the light to be closer
to white by lowering chroma of the light, wherein the light
corresponds to mixed light from the plurality of light sourc-
es and to be made incident upon the color filters.
[0020] According to the present invention, in detecting
uneven luminance or uneven color, the detection is re-
stricted in a part of the display unit, the emission ratios
of light sources are controlled on the basis of the result
of the detection, and the chroma of mixed light of light
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emitted from the plurality of light sources and to be made
incident upon the color filters is lowered, so as to make
color of the mixed light to be closer to white. When the
mixed light is made to be closer to white light, the display
unit lowers the transmittance for retaining a displayed
color. As a result, it is possible to reduce a fear of spoiling
the quality of an image to be displayed in the display unit
due to the uneven luminance or uneven color otherwise
caused by transmission of unnecessary light from the
light sources. Furthermore, since the detection is restrict-
ed in a part of the display unit, even when the uneven
luminance or uneven color is caused, the emission ratios
of the light sources are not controlled for reducing the
unevenness in this part. Therefore, when the uneven lu-
minance or uneven color occurs, for example, in a posi-
tion not bothering a viewer, the process of reducing the
unevenness is not performed, so as to avoid degradation
of the image quality otherwise caused by preferentially
suppressing the uneven luminance or uneven color. Ac-
cordingly, the original image quality may be retained.
[0021] At this point, the light source other than a light
source corresponding to the color filter means the light
sources other than one having an emission wavelength
according with a color filter of the corresponding color.
Assuming that, for example, color filters of three colors
of red (R), green (G) and blue (B) are used, a light source
corresponding to the R (red) color filter is a red light
source, and light sources respectively corresponding to
the G (green) and B (blue) color filters are green and blue
light sources, respectively. Accordingly, with respect to
the R (red) color filter, light sources other than the light
source corresponding to the color filter are the green and
blue light sources. Similarly, with respect to the G (green)
color filter, they are the red and blue light sources, and
with respect to the B (blue) color filter, they are the red
and green light sources.
[0022] According to the present invention, the light
sources of three colors of red, green and blue are used
for obtaining white light by mixing the light of the respec-
tive colors.
[0023] According to the present invention, the detec-
tion of the uneven luminance or uneven color is restricted
in an area set in the display unit on the basis of the type
of an image to be displayed. Since the uneven luminance
or uneven color may be ignored depending upon the type
of an image, it is possible to reduce a fear of degradation
of the image quality otherwise caused by excessive con-
trol of the emission ratios of the light sources.
[0024] According to the present invention, the emis-
sion ratio of a light source disposed in a position corre-
sponding to a part of the display unit where the uneven
luminance or uneven color is to be detected is controlled.
Therefore, when uneven luminance or the like is not
caused in a detection area of the display unit, there is no
need to control the emission ratios of the light sources
corresponding to this area, and thus, the power con-
sumption of the light sources may be reduced. Further-
more, also when the detection is restricted, there is no

need to control the emission ratios of the light sources
corresponding to this area, and hence, the power con-
sumption of the light sources may be similarly reduced.
[0025] According to the present invention, the detec-
tion of the uneven luminance or uneven color is restricted
in accordance with information on an OSD image, such
as the display position, the size and the content of an
OSD image. The OSD image is displayed in an edge
portion of the screen and disappears in a short period of
time in some cases, and hence, there is sometimes no
need to perform the control for reducing the uneven lu-
minance or uneven color derived from the OSD image.
Therefore, even when the uneven luminance or uneven
color is caused due to an OSD image, the detection is
restricted so as not to perform the control of the emission
ratios, and thus, the quality of another image may be
prevented from being degraded through excessive con-
trol of the emission ratios.
[0026] According to the present invention, the detec-
tion of the uneven luminance or uneven color caused in
a position where an OSD image is displayed is restricted.
When there is no need to reduce the uneven luminance
or uneven color caused due to an OSD image displayed
in an edge portion of the screen, the quality of another
image may be prevented from being degraded through
excessive control of the emission ratios.
[0027] According to the present invention, since infor-
mation on an OSD image is obtained from external de-
vice, even when an image is to be displayed in the image
display device by operating the external device such as
a reproducing device, it is similarly possible to avoid a
fear of degradation of the image quality otherwise caused
by preferentially suppressing the uneven luminance or
uneven color.

EFFECT OF THE INVENTION

[0028] According to the present invention, in detecting
the uneven luminance or uneven color, the detection is
restricted in a part of the display unit, and the emission
ratios of a plurality of light sources are controlled, on the
basis of a detection result, so as to make color of the
mixed light, to be made incident upon the color filters, to
be closer to white. When the mixed light is made to be
closer to white light, the display unit lowers the transmit-
tance for retaining a displayed color. As a result, it is
possible to reduce a fear of spoiling the quality of an
image to be displayed in the display unit due to the un-
even luminance or uneven color otherwise caused by
transmission of unnecessary light from the light sources.
Furthermore, since the detection is restricted in a part of
the display unit, even when the uneven luminance or un-
even color is caused, the emission ratio of the light source
is not controlled for reducing the unevenness. Therefore,
when the uneven luminance or uneven color occurs, for
example, in a position not bothering a viewer, the process
of reducing the unevenness is not performed, so as to
avoid degradation of the image quality otherwise caused
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by preferentially suppressing the uneven luminance or
uneven color. Accordingly, the original image quality may
be retained.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029]

FIG. 1 is a block diagram illustrating the structure of
a liquid crystal display device according to this em-
bodiment;
FIG. 2 is a schematic diagram illustrating the struc-
ture of a backlight;
FIG. 3A is a diagram illustrating an example of an
OSD image:
FIG. 3B is a diagram illustrating another example of
the OSD image;
FIG. 3C is a diagram illustrating another example of
the OSD image;
FIG. 3D is a diagram illustrating another example of
the OSD image;
FIG. 4A is a diagram illustrating another example of
the OSD image;
FIG. 4B is a diagram illustrating another example of
the OSD image;
FIG. 5A is a schematic diagram illustrating the emis-
sion ratios of respective LEDs at one of various mix
ratios, which is set to 0;
FIG. 5B is a schematic diagram illustrating the emis-
sion ratios of the respective LEDs at one of the var-
ious mix ratios, which is set to 1;
FIG. 5C is a schematic diagram illustrating the emis-
sion ratios of the respective LEDs at one of the var-
ious mix ratios, which is set to 0.4;
FIG. 6A is a schematic diagram illustrating the emis-
sion ratios of the LEDs attained before changing the
emission ratios at a mix ratio of 33%;
FIG. 6B is a schematic diagram illustrating the emis-
sion ratios of the LEDs attained after changing the
emission ratios at a mix ratio of 33%;
FIG. 7 is a schematic diagram explaining a detection
area to be set in displaying an OSD image;
FIG. 8 is a schematic diagram explaining a detection
area to be set in displaying an OSD image;
FIG. 9 is a schematic diagram explaining a detection
area to be set in displaying an OSD image in a case
where an image is not displayed in the whole screen;
FIG. 10 is a flowchart illustrating process to be exe-
cuted in the liquid crystal display device;
FIG. 11A is a schematic diagram illustrating first and
second detection areas set on the basis of genre
information;
FIG. 11B is a schematic diagram illustrating first and
second detection areas set on the basis of genre
information;
FIG. 12 is a flowchart illustrating process to be exe-
cuted in the liquid crystal display device;
FIG. 13 is a schematic diagram illustrating the rela-

tionship between transmittance characteristics of
color filters of a liquid crystal panel and the wave-
lengths of the respective RGB LEDs; and
FIG. 14 is a schematic diagram explaining light leak-
age caused when emission ratios are changed.

BEST MODE FOR CARRYING OUT THE INVENTION

[0030] The following will describe in detail an image
display device according to the present invention with
reference to the drawings illustrating some embodiments
thereof. A liquid crystal display device according to each
embodiment corresponds to an image display device of
the present invention, which displays an image on the
basis of externally input RGB video signals. The RGB
video signals may be received through television waves,
read from a recoding medium such as a DVD (digital
versatile disc) or input through a network.

EMBODIMENT 1

[0031] FIG. 1 is a block diagram illustrating the struc-
ture of a liquid crystal display device according to this
embodiment.
[0032] The liquid crystal display device 20 includes a
control unit 1, a receiving unit 2, an image processing
unit 3, an area active processing unit 4 and a driving unit
5 for driving a display panel unit 10 and a backlight 11.
The display panel unit 10 includes the backlight 11 on its
rear face side and includes a display unit for displaying
an image on the basis of an RGB video signal on its front
face side. The display panel unit 10 includes display el-
ements having pixels in number according to the resolu-
tion of its display screen. The display elements include
a color filter for allowing necessary light (of a necessary
wavelength) to pass therethrough and blocking the other
light (of the other wavelength), and transmits light of one
of three colors of red (R), green (G) and blue (B). A color
image is displayed on the display screen by light passing
through the display elements. It is noted that the quantity
of light passing through the display elements is deter-
mined depending upon the transmittance of the display
elements. The transmittance means a ratio of light that
the display elements may transmit out of the whole light
emitted from the backlight 11.
[0033] The backlight 11 is a light source for emitting
light from the rear side of the display panel unit 10. FIG.
2 is a schematic diagram illustrating the structure of the
backlight 11. The backlight 11 is wholly divided into a
plurality of rectangular areas 110, each of which includes
an R-LED 11a, a G-LED 11b and a B-LED 11c. The back-
light 11 is controlled for light emission with respect to
each of the areas 110. Incidentally, in FIG. 2, although
each area 110 includes the LEDs 11a, 11b and 11c one
each, a plurality of LEDs of each color may be provided
in each area. For example, in the case where a large
quantity of light is necessary, two or more LEDs of each
color may be provided in every area.
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[0034]  The receiving unit 2 receives an RGB video
signal read by a reproducing device 12 from a recording
medium of a DVD or the like. It is noted that the receiving
unit 2 may receive television waves or receive data trans-
mitted through a WAN (wide area network) or the like.
[0035] The image processing unit 3 performs various
signal process on the RGB video signal received by the
receiving unit 2. For example, the image processing unit
3 obtains image data extracted from the RGB video signal
at constant time intervals (hereinafter referred to as a
frame), obtains the gradation values of the image data,
adjusts the size or the like of the image data and outputs
various obtained information to the control unit 1 and the
area active processing unit 4. Furthermore, the image
processing unit 3 appropriately executes various signal
process such as process of generating an RGB signal,
digital conversion process, color space conversion proc-
ess, scaling process, color correction process, synchro-
nization detecting process, gamma correction process,
and OSD (on-screen display) process.
[0036] The OSD means display of an OSD image in
the display panel unit 10. FIGS. 3 and 4 are diagrams
illustrating examples of the OSD image. FIG. 3 illustrates
OSD images displayed in operating a remote controller
(hereinafter simply referred to as the controller) of the
liquid crystal display device 20, and specifically, a chan-
nel is displayed in FIG. 3A, a sound volume is displayed
in FIG. 3B, information is displayed in FIG. 3C and an
image quality mode is displayed in FIG. 3D. As the display
of a channel, a channel number 30 of a currently viewed
channel is displayed. As the display of a sound volume,
a volume bar 31 is displayed when a viewer adjusts the
sound volume with the controller or the like. As the display
of information, an information screen 32 for informing the
state of the liquid crystal display device 20, the timer set-
ting for viewing a program, the start of download of infor-
mation, or warning is displayed at the center of the
screen. As the display of an image quality mode, a mode
informing image 33 is displayed when a viewer changes
the image quality with the controller or the like. The image
quality mode includes a dynamic mode, a standard mode
and a movie mode, and the luminance, the contrast and
the like of an image are set to prescribed values in each
mode.
[0037] FIG. 4 illustrates OSD images displayed in op-
erating the reproducing device 12, that is, the external
device, and for example, a reproducing mode is dis-
played in FIG. 4A and a fast-forward mode is displayed
in FIG. 4B. As the display of the reproducing mode, a
reproducing icon 41 is displayed in an upper right portion
on the screen. As the display of the fast-forward mode,
a fast-forward icon 42 is displayed in the upper right por-
tion on the screen. When such an OSD image is dis-
played, a user may grasp the content of an operation or
setting.
[0038] The area active processing unit 4 determines
optimum emission ratios of the LEDs 11a, 11b and 11c
in accordance with peak values of the respective color

components of each frame corresponding to each area
110 on the basis of the gradation values of image data
input from the image processing unit 3 and a mix ratio
described later input from the control unit 1. For example,
in the case where the peak values of the red (R), green
(G) and blue (B) components of one frame are respec-
tively 10%, 60% and 30% of values employed in a dy-
namic range, the area active processing unit 4 sets the
emission ratios of the respective LEDs 11a, 11b and 11c
also to 10%, 60% and 30%. The area active processing
unit 4 determines these emission ratios with respect to
all the areas 110 for every frame.
[0039] Furthermore, the area active processing unit 4
determines, for every frame, a transmittance control val-
ue (voltage value) for controlling the transmittance of the
display elements of the display panel unit 10 on the basis
of the gradation values of the image data and the emis-
sion ratios determined as described above. The area ac-
tive processing unit 4 outputs the determined emission
ratios and the transmittance control value to the control
unit 1 and the driving unit 5.
[0040] Incidentally, the quantity of light passing
through the display elements of the display panel unit 10
is obtained by multiplying the emission ratio of the LED
of the color corresponding to the display elements by the
transmittance of the display elements. Since the emis-
sion ratios and the transmittance control value are deter-
mined on the basis of the gradation values of the image
data, for example, when the gradation values of image
data of a given portion of the display panel unit 10 is low,
the power consumption of the backlight 11 may be re-
duced by lowering the emission ratios of the LEDs dis-
posed in an area 110 corresponding to this portion.
[0041] The driving unit 5 includes a panel driving unit
51 and a backlight driving unit 52. The panel driving unit
51 corresponds to a driving circuit for the display panel
unit 10 and performs control for changing the transmit-
tance of the display elements of the display panel unit 10
in response to the transmittance control value input from
the area active processing unit 4. The transmittance con-
trol value output from the panel driving unit 51 is charged
in an electrode disposed in each display element of the
display panel unit 10. Then, the inclination of liquid crystal
molecules corresponding to the display elements is
changed in accordance with the thus charged voltage,
and as a result, the transmittance of the display elements
is controlled. The backlight driving unit 52 corresponds
to a driving circuit for the backlight 11, and performs con-
trol for changing the emission ratios of the LEDs 11a,
11b and 11c of the backlight 11 on the basis of the emis-
sion ratios input from the area active processing unit 4.
It is noted that the backlight driving unit 52 controls the
light emissions of the LEDs 11a, 11b and 11c with respect
to each area 110.
[0042] The control unit 1 is a microcomputer including
a CPU (central processing unit), a ROM (read only mem-
ory) and the like, and drives and controls the whole liquid
crystal display device 20 by driving and controlling the
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respective components of the liquid crystal display device
20. For example, the control uni1 1 detects, in the image
processing unit 3, occurrence of a halo phenomenon (un-
even luminance or uneven color) occurring in each area
110 on the basis of the transmittance control value (the
voltage value), the emission ratios of the LEDs 11a, 11b
and 11c and the like. When the halo phenomenon is de-
tected, the control unit 1 changes the mix ratio described
later for reducing the halo phenomenon. Thereafter, on
the basis of the changed mix ratio, the control unit 1 de-
termines the emission ratios of the LEDs 11a, 11b and
11c by the area active processing unit 4, so as to make
mixed light of light from the LEDs 11a, 11b and 11c to
be closer to white light.
[0043] Now, a method for detecting the occurrence of
the halo phenomenon will be described.
[0044] The halo phenomenon means a phenomenon
that a halo is dimly seen on and around the outline of an
image due to light leakage from an LED through a color
filter of a color not corresponding as described above.
The control unit 1 detects the occurrence of the halo phe-
nomenon on the basis of the balance in the emission
ratios among the LEDs 11a, 11b and 11c and the balance
in the transmittance of the display elements. It is assumed
for specific explanation that the emission ratios of the
LEDs 11a, 11b and 11c are respectively 0%, 80% and
20% in the area A of FIG. 14 and 0%, 0% and 20% in
the area B and that the transmittance of the display ele-
ments is 100%. Furthermore, it is assumed that 10% of
the light from the G-LED 11b leaks through the blue (B)
filter and that the allowable range of the light leakage is
less than 20% of light passing through the blue (B) filter.
The allowable range of the light leakage means a limit of
the quantity of light leakage that may spoil the image
quality.
[0045] In this case, since the emission ratio of the G-
LED 11b is 80%, the quantity of the light leakage is 8%.
Also, since the emission ratio of the B-LED 11c is 20%,
the allowable range of the light leakage is 4%. Since the
quantity of the light leakage of the G-LED 11b is 8%, it
is larger than the allowable range of the light leakage of
the B-LED 11c. In other words, the light from the G-LED
11b is mixed in color with the light from the B-LED 11c
in and around the border 102, and hence, a blue image
in and around the border 102 is displayed in blue brighter
than the original blue. Therefore, the image processing
unit 3 calculates the quantity of the light leakage and
detects the occurrence of the halo phenomenon when
the calculated quantity is larger than the allowable range
of the light leakage.
[0046] The image processing unit 3 executes the de-
tection of the occurrence of the halo phenomenon with
respect to each frame and each pixel of the display ele-
ments. Next, the image processing unit 3 executes the
detection with respect to pixels vertically or horizontally
adjacent to the pixel in which the occurrence of the halo
phenomenon has been detected, so as to detect conti-
nuity of pixels where the halo phenomenon is detected.

When the image processing unit 3 detects the occurrence
of the halo phenomenon in a plurality of pixels vertically
or horizontally adjacent to each other, namely, when pix-
els in which the halo phenomenon is detected occupy a
prescribed area of one frame (for example, 50% of the
whole area of the frame), it is determined that the halo
phenomenon has occurred in the frame. Then, the control
unit 1 determines to execute process of reducing the halo
phenomenon on the basis of the continuity of frames
where it is determined that the halo phenomenon has
occurred, for example, when it is determined that the halo
phenomenon has occurred in four continuous frames.
[0047] Incidentally, merely an example of the method
for detecting the halo phenomenon is described in this
embodiment, and the method for detecting the halo phe-
nomenon, the conditions for determining the occurrence
of the halo phenomenon and the like may be appropri-
ately modified.
[0048] A method for reducing the halo phenomenon
caused as mentioned above will now be described.
[0049] For reducing the halo phenomenon, the control
unit 1 makes the mixed light of the light from the LEDs
11a, 11b and 11c to be closer to white light by additive
color mixture. Specifically, since the emission ratios of
LEDs of the respective colors are equal in white light, the
area active processing unit 4 makes the emission ratios
of the LEDs 11a, 11b and 11c equal to one another for
making the mixed light to be closer to white light. In this
embodiment, without controlling the emission ratio of one
of the LEDs having the maximum emission ratio, the
emission ratios of the other LEDs are controlled to be
closer to the maximum emission ratio. When the emis-
sion ratio of, for example, the G-LED 11b is the maximum,
the area active processing unit 4 makes the emission
ratios of the R-LED 11a and the B-LED 11c to be closer
to the emission ratio of the G-LED 11b.
[0050] The emission ratio of each LED determined by
the area active processing unit 4 for reducing the halo
phenomenon is determined on the basis of the mix ratio.
The mix ratio is a ratio in changing the emission ratios of
the LEDs 11a, 11b and 11c and is determined by the
control unit 1. For example, when the emission ratios of
the LEDs 11a, 11b and 11c are optimum for respective
color components of image data, wherein the emission
ratios are determined by the area active processing unit
4, the mix ratio is 0. In other words, when the mix ratio
is 0, the emission ratios of the LEDs 11a, 11b and 11c
are not changed. Alternatively, when the emission ratios
of the LEDs 11a, 11b and 11c are changed to be equal
to the maximum emission ratio, namely, when the back-
light 11 is to be operated as a white light source, the mix
ratio is 1.
[0051] The mix ratio may be determined in accordance
with a prescribed function. Assuming that the respective
emission ratios employed when the mix ratio is "0" are
respectively r1, g1 and b 1, that the emission ratios for
operating as a white light source are respectively r2, g2
and b2, and that the mix ratio is m (wherein 0 ≤ m ≤ 1),
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the emission ratios rm, gm, and bm determined in ac-
cordance with the mix ratio are calculated as follows: 

[0052] FIG. 5 is a schematic diagram illustrating the
emission ratios of the LEDs of the respective colors at-
tained at different mix ratios. FIG. 5A illustrates the emis-
sion ratios attained when the mix ratio is 0, FIG. 5B illus-
trates the emission ratios attained when the mix ratio is
1, and FIG. 5C illustrates the emission ratios attained
when the mix ratio is 0.4. When the mix ratio is 0, the
emission ratios of the LEDs 11a, 11b and 11c are re-
spectively 10%, 60% and 30% (see FIG. 5A). When the
mix ratio is 1 (i.e., 100%), the emission ratios of the LEDs
11a, 11b and 11c are all 60% (see FIG. 5B). When the
mix ratio is 0.4 (i.e., 40%), the emission ratios of the LEDs
11a, 11b and 11c are respectively 30%, 60% and 42%
(see FIG. 5C).
[0053] When the control unit 1 determines the optimum
mix ratio in accordance with the result of the detection
by the image processing unit 3, the quantity of light leak-
age of the LED of one color may be lowered to be smaller
than the allowable range of the quantity of light leakage
of the LED of the other color, and hence, the halo phe-
nomenon may be reduced. For example, in the afore-
mentioned exemplary case of FIG. 14, the mix ratio is
determined to be 33%.
[0054] FIG. 6 is a schematic diagram illustrating the
emission ratios attained in changing the emission ratios
of the LEDs 11a, 11b and 11c at the mix ratio of 33%,
and FIG. 6A illustrates the emission ratios attained before
the change and FIG. 6B illustrates the emission ratios
attained after the change. In the area A, the emission
ratios of the LEDs 11a, 11b and 11c are respectively
changed to 26%, 80% and 40%, and in the area B, the
emission ratios are respectively changed to 6%, 6% and
20%. In this case, the quantity of the light leakage of the
G-LED 11b with the emission ratio of 80% is 8%. Fur-
thermore, the quantity of the light leakage of the B-LED
11c with the emission ratio of 40% is 4%, and the allow-
able range is twice as much as the quantity, namely, 8%.
The quantity of light leakage of the G-LED 11b is 8%,
which is not more than the allowable range of the quantity
of the light leakage of the B-LED 11c. As a result, the
halo phenomenon having occurred in and around the bor-
der 102 is reduced.
[0055] Incidentally, the control unit 1 may control, on
the basis of the mix ratio, the light emission of the LEDs
11a, 11b and 11c included in merely an area 110 where

the halo phenomenon has occurred or the LEDs 11a,
11b and 11c included in all the areas 110. When the light
emission of the LEDs 11a, 11b and 11c included in merely
the area 110 where the halo phenomenon has occurred
is controlled, it is possible to prevent the color purity on
the display screen from lowering in an area 110 where
the halo phenomenon has not occurred, wherein the
color purity is otherwise lowered by controlling the light
emission of the LEDs 11a, 11b and 11c disposed in such
an area. Furthermore, the power consumption of the
backlight 11 may be lowered since the emission ratios
are suppressed to be low. On the other hand, when the
light emission of the LEDs 11a, 11b and 11c disposed in
all the areas 110 is controlled, the color purity on the
whole screen may be made uniform, and in addition,
since the process may be simply performed, the circuit
scale may be downsized.
[0056] Moreover, when the mix ratio is to be changed,
the control unit 1 may change the light emission of the
LEDs 11a, 11b and 11c to be closer to the white light
continuously or in a stepwise manner. For example, when
the light emission is continuously changed, the color pu-
rity may be smoothly changed. Alternatively, when the
emission is changed in a stepwise manner at timing un-
noticed by a viewer, the color purity may be changed
without making a viewer feel uncomfortable. Further-
more, the control unit 1 may appropriately change the
speed for making the light closer to the white light. For
example, a viewer is not bothered by the halo phenom-
enon in some cases depending upon the position or the
size of the halo phenomenon. In such cases, it is possible
to make the viewer unconscious of the change of the
color of an image displayed in the display panel unit 10
by slowly making the light closer to the white light. Alter-
natively, when the halo phenomenon is eliminated by
making the light to be closer to the white light more quick-
ly, an image with the image quality not spoiled may be
displayed.
[0057] The control unit 1 sets, on the basis of an OSD
image, an area where the occurrence of the halo phe-
nomenon is to be detected (hereinafter referred to as the
detection area) and an area where it is not to be detected
(hereinafter referred to as the non-detection area). There
is a case that an OSD image is displayed in a screen
edge portion in a short period of time as the channel
number 30 of FIG. 3A. In this case, the halo phenomenon
derived from the OSD image disappears in a short period
of time, and hence, a viewer may not be bothered by the
occurrence of the halo phenomenon. In such a case, the
original image quality of a displayed image may be de-
graded by changing the emission ratios of the LEDs 11a,
11b and 11c for reducing the halo phenomenon, resulting
in making a viewer feel more uncomfortable than the halo
phenomenon derived from the OSD image in some cas-
es. Therefore, when an OSD image is displayed in a short
period of time or in a screen edge portion, the control unit
1 sets an area of and around the OSD image as the non-
detection area and sets the remaining area as the detec-
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tion area.
[0058] It is noted that the control unit 1 sets the detec-
tion area and the non-detection area in accordance with
the areas 110 of the backlight 11. The screen of the dis-
play panel unit 10 is divided into a plurality of areas in
the same manner as the areas 110, and each of the di-
vided area is set as the detection area or the non-detec-
tion area. Since the light emission of the backlight 11 is
controlled with respect to each area 110, when one area
110 corresponds to the non-detection area, there is no
need to control the light emission of the LEDs included
in this area 110, and hence, the power consumption of
the backlight 11 may be reduced.
[0059] FIGS. 7 and 8 are schematic diagrams explain-
ing the detection area to be set in displaying an OSD
image. In FIG. 7, the channel number 30 is displayed in
an upper right portion of the screen. The control unit 1
sets an area 30A corresponding to and surrounding the
channel number 30 as the non-detection area and sets
the remaining area as the detection area. In this case,
even when the halo phenomenon occurs due to the dis-
play of the channel number 30, the process of reducing
the halo phenomenon is not performed. In FIG. 8, the
reproducing icon 41 is displayed in the upper right portion
of the screen. The control unit 1 sets an area 41A corre-
sponding to and surrounding the reproducing icon 41 as
the non-detection area and sets the remaining area as
the detection area. Incidentally, although the area 41A
is in a rectangular shape in FIG. 8, it may be in a circular
shape similarly to the reproducing icon 41. When any of
the OSD images of FIGS. 3 and 4 is displayed, the control
unit 1 similarly sets an area corresponding to and sur-
rounding the OSD image as the non-detection area and
sets the remaining area as the detection area.
[0060] FIG. 9 is a schematic diagram explaining the
detection area to be set in displaying an OSD image in
a case where an image is not displayed in the whole
screen. The case where an image is not displayed in the
whole screen corresponds to a case where, for example,
belt-shaped black images are displayed at both ends of
the screen in changing the aspect ratio of the screen. In
this case, when an OSD image (that is, the channel
number 30 in FIG. 9) is displayed to partly overlap the
black image, the control unit 1 sets an area 30B corre-
sponding to and surrounding a portion of the channel
number 30 not overlapping the black image as the non-
detection area and sets the remaining area as the detec-
tion area. It is noted that a portion corresponding to the
black image is set as the non-detection area because
the halo phenomenon never occurs in this portion.
[0061] The operation performed in displaying an RGB
video signal on the screen of the liquid crystal display
device 20 having the aforementioned structure will now
be described. FIG. 10 is a flowchart illustrating process
to be executed in the liquid crystal display device 20.
[0062] The image processing unit 3 obtains an RGB
video signal from the reproducing device 12 through the
receiving unit 2 (S1) and obtains the emission ratios and

the transmittance control value for one frame of the RGB
video signal (S2). The emission ratios and the transmit-
tance control value are determined by the area active
processing unit 4 or estimated by the image processing
unit 3.
[0063] Next, the control unit 1 determines whether or
not an OSD image is to be displayed (S3). When an OSD
image is not to be displayed (i.e., NO in S3), the process
proceeds to S7. When an OSD image is to be displayed
(i.e., YES in S3), the control unit 1 obtains the content of
the OSD image to be displayed (S4). Thereafter, the con-
trol unit 1 determines, on the basis of the content of the
OSD image, whether or not the detection of the occur-
rence of the halo phenomenon is to be restricted (S5).
[0064] When the detection of the occurrence of the ha-
lo phenomenon is to be restricted (i.e., YES in S5), the
control unit 1 sets the detection area and the non-detec-
tion area (S6). Specifically, the control unit 1 sets an area
corresponding to and surrounding the OSD image as the
non-detection area and sets the remaining area as the
detection area as described with reference to FIGS. 8 to
10. Thus, even when the halo phenomenon occurs in
and around the OSD image, the image processing unit
3 does not control the light emission in this area, and
hence, the original image quality is not degraded. Sub-
sequently, the process proceeds to S7. On the other
hand, when the detection of the occurrence of the halo
phenomenon is not to be restricted (i.e., NO in S5), the
process proceeds to S7 without setting the detection area
and the non-detection area by the control unit 1. In this
case, the control unit 1 sets the whole screen as the de-
tection area.
[0065] Next, the control unit 1 detects the occurrence
of the halo phenomenon in one pixel of the display ele-
ments (S7) and detects continuity of pixels where the
occurrence of the halo phenomenon is detected (S8). On
the basis of the result of this detection, the control unit 1
detects the occurrence of the halo phenomenon in the
current frame (S9). Specifically, the control unit 1 calcu-
lates the light leakage of the LEDs and detects the oc-
currence of the halo phenomenon on the basis of the
calculation result as described above.
[0066] The control unit 1 determines, on the basis of
the detection result obtained in S9, whether or not the
occurrence of the halo phenomenon has been detected
in the current frame (S10). When the occurrence of the
halo phenomenon has not been detected (i.e., NO in
S10), the process is terminated. In other words, the con-
trol unit 1 terminates the process for the current frame
and executes the same process on a next frame. When
the occurrence of the halo phenomenon has been de-
tected (i.e., YES in S10), the control unit 1 determines
whether or not the occurrence of the halo phenomenon
has been detected over four or more continuous frames
(S11). When the occurrence has not been detected in
continuous frames (i.e., NO in S11), the process is ter-
minated. In other words, the control unit 1 terminates the
process for the current frame and executes the same
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process on a next frame.
[0067] When the occurrence has been detected over
four or more continuous frames (i.e., YES in S11), the
control unit 1 executes the process of reducing the halo
phenomenon (S12). Specifically, the control unit 1 deter-
mines an optimum mix ratio and reduces the quantity of
light leakage of the LED of one color to be not more than
the allowable ranges of the light leakages of the other
LEDs of the other colors, so as to reduce the halo phe-
nomenon. In this case, the control unit 1 may control the
LEDs 11a, 11b and 11c disposed merely in the area 110
where the halo phenomenon has occurred or may control
the LEDs 11a, 11b and 11c disposed in all the areas 110.
Thereafter, the process is completed.
[0068] Incidentally, when the halo phenomenon is not
detected any more while the control unit 1 is performing
the control for changing the mix ratio of the LEDs 11a,
11b and 11c, the control for changing the mix ratio of the
LEDs is terminated. In other words, the control unit 1
performs control for making the light from the LEDs 11a,
11b and 11c, which has been made to be closer to the
white light, to be away from the white light.
[0069] As described so far, in the liquid crystal display
device 20 according to this embodiment, an area corre-
sponding to and surrounding an OSD image is set as a
non-detection area so as not to detect the halo phenom-
enon therein. As a result, even when the halo phenom-
enon occurs due to the OSD image, the process of re-
ducing the halo phenomenon is not performed, and
hence, the original image quality is never degraded. Ac-
cordingly, it is possible to suppress a fear of degradation
of the original image quality otherwise caused by prefer-
entially performing the process of reducing the halo phe-
nomenon that may disappear in a short period of time.
[0070] Furthermore, in the liquid crystal display device
according to this embodiment, the occurrence of the halo
phenomenon is detected in every frame of an RGB video
signal, and when the halo phenomenon occurs over con-
tinuous frames, the light emitted from the LEDs 11a, 11b
and 11c is made to be closer to the white light. Therefore,
the quantity of the light leakage of the light from the back-
light 11 may be reduced. As a result, it is possible to
reduce a fear of spoiling the quality of an image to be
displayed in the display panel unit 10 due to transmission
of unwanted light from the backlight 11.
[0071] Incidentally, although the process of reducing
the halo phenomenon is performed in this embodiment
when there is a possibility of occurrence of the halo phe-
nomenon in four continuous frames, the number of con-
tinuous frames may be appropriately changed. For ex-
ample, the number of continuous frames may be deter-
mined depending upon a time interval of extracting
frames. Furthermore, as described above, the LEDs 11a,
11b and 11c disposed in merely an area 110 where the
halo phenomenon has occurred may be controlled or the
LEDs 11a, 11b and 11c disposed in all the areas 110
may be controlled.

EMBODIMENT 2

[0072] Next, Embodiment 2 according to the present
invention will be described merely with respect to a dif-
ference from Embodiment 1.
[0073] In this embodiment, the non-detection area is
not set but a first detection area where the occurrence
of the halo phenomenon is to be detected and a second
detection area where the level for detecting the occur-
rence of the halo phenomenon is lower than in the first
detection area are set on the basis of the content of an
image to be displayed. The level of the detection is de-
termined in accordance with the above-described allow-
able range of the light leakage in detecting the occurrence
of the halo phenomenon. Since the occurrence of the
halo phenomenon is detected when the quantity of the
light leakage is larger than the allowable range, as the
allowable range is larger, the occurrence of the halo phe-
nomenon is more difficult to detect. Accordingly, the level
of the detection is lower as the allowable range is larger,
and therefore, the allowable range is set to be larger in
the second detection area 43 than in the first detection
area 40.
[0074] The control unit 1 of the liquid crystal display
device 20 according to this embodiment obtains genre
information. Images to be displayed in the display panel
unit 10 on the basis of RGB video signals are classified
into a plurality of genres such as a drama, a movie and
news. The genre information is received by the receiving
unit 2 together with an RGB video signal from the repro-
ducing device 12. Incidentally, in the case where the re-
ceiving unit 2 receives television broadcast, the control
unit 1 may obtain the genre information from an EPG
(electric program guide) or may obtain genre information
set by a viewer.
[0075] The control unit 1 sets the first and second de-
tection areas on the basis of the obtained genre informa-
tion. FIG. 11 is a schematic diagram illustrating first and
second detection areas set on the basis of the genre
information. Specifically, FIG. 11A illustrates the first and
second detection areas set in the case of a foreign movie
frequently using subtitles, a news program or a variety
show. The second detection area 43 is set in a lower
portion of the screen where subtitles are highly probably
displayed. The first detection area 40 is set in an area
other than the portion where the second detection area
43 is set.
[0076] FIG. 11B illustrates the first and second detec-
tion areas set in the case of, for example, a drama. In
displaying a drama, the gaze of a viewer is occasionally
attracted to the center of the screen, and since it is nec-
essary to reduce the halo phenomenon occurring in this
area, the first detection area 40 is set in the center portion
of the screen. On the other hand, even when the halo
phenomenon occurs in an edge portion of the screen,
there is a high possibility that the viewer is not bothered
by this halo phenomenon, and therefore, the second de-
tection area 43 is set as a portion surrounding the first

17 18 



EP 2 388 767 A1

11

5

10

15

20

25

30

35

40

45

50

55

detection area 40.
[0077] In this manner, when the level for detecting the
occurrence of the halo phenomenon is set to be higher
in a portion attracting the gaze of a viewer while the level
is set to be lower in the other portion, it is possible to
suppress increase of the power consumption of the back-
light 11 otherwise caused by excessively performing the
process of reducing the halo phenomenon.
[0078] An operation for displaying an RGB video signal
on the screen performed by the liquid crystal display de-
vice 20 according to this embodiment will now be de-
scribed. FIG. 12 is a flowchart illustrating process to be
executed in the liquid crystal display device 20.
[0079] The image processing unit 3 obtains an RGB
video signal through the receiving unit 2 from the repro-
ducing device 12 (S20), and obtains the emission ratios
and the transmittance control value for one frame of the
RGB video signal (S21). The emission ratios and the
transmittance control value are determined by the area
active processing unit 4 or estimated by the image
processing unit 3.
[0080] Next, the control unit 1 obtains the genre infor-
mation (S22). The genre information may be obtained
from the EPG or may be set by a viewer. The control unit
1 determines, on the basis of the obtained genre infor-
mation, whether or not the detection of the occurrence
of the halo phenomenon is to be restricted (S23). When
the detection of the occurrence of the halo phenomenon
is to be restricted (i.e., YES in S23), the control unit 1
sets the first detection area and the second detection
area (S24). Specifically, as described with reference to
FIG. 11, the control unit 1 sets the lower portion of the
screen where there is a high possibility of displaying sub-
titles or an edge portion of the screen as the second de-
tection area 43 and sets the remaining portion as the first
detection area 40. Thereafter, the process proceeds to
S25. On the other hand, when the detection of the oc-
currence of the halo phenomenon is not to be restricted
(i.e., NO in S23), the process proceeds to S25 without
setting the first and second detection areas by the control
unit 1.
In this case, the control unit 1 sets the level for the de-
tection to be equal over the screen. Incidentally, since
procedures performed after S25 are the same as those
performed after S7 of FIG. 10, the description is herein
omitted.
[0081] As described so far, in this embodiment, the
level for the detection is lowered, on the basis of the con-
tent of an image to be displayed, in a portion where a
viewer is not bothered by the occurrence of the halo phe-
nomenon. Therefore, the process for reducing the halo
phenomenon occurring in a portion where it does not
bother a viewer is not performed, and hence, the original
image quality is not degraded. Accordingly, it is possible
to suppress a fear of degradation of the original image
quality otherwise caused by preferentially performing the
process of reducing the halo phenomenon not bothering.
[0082] The present invention has been specifically de-

scribed so far, and the invention is not limited to these
embodiments but the structure, the operation and the like
may be appropriately modified.

EXPLANATION OF CODES

[0083]

1 control unit
2 receiving unit
3 image processing unit
4 area active processing unit
5 driving unit
20 liquid crystal display device

Claims

1. An image display device for displaying an image in
a display unit that includes color filters of a plurality
of colors by respectively controlling emission ratios
of a plurality of light sources that emit light of colors
respectively corresponding to the color filters, char-
acterized by comprising:

detecting means for detecting uneven lumi-
nance or uneven color caused in the display unit
due to a light leakage from the light source other
than the light source corresponding to the color
filter;
detection restricting means for restricting detec-
tion performed by the detecting means in a part
of the display unit; and
control means for controlling the emission ratios
of the light sources on the basis of a detection
result obtained by the detecting means and for
making color of the light to be closer to white by
lowering chroma of the light, wherein the light
corresponds to mixed light from the plurality of
light sources and to be made incident upon the
color filters.

2. The image display device according to claim 1,
wherein the control means controls the emission ra-
tios of the light sources for making color of the light
from the light sources to be closer to white by low-
ering the chroma of the light by additive color mixture.

3. The image display device according to claim 1 or 2,
wherein the detection restricting means comprises:

type obtaining means for obtaining a type of an
image to be displayed in the display unit; and
setting means for setting an arbitrary area in the
display unit on the basis of the type obtained by
the type obtaining means, and

the detection restricting means restricts detection
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performed by the detecting means in the area set by
the setting means.

4. The image display device according to any one of
claims 1 to 3,
wherein the detecting means detects uneven lumi-
nance or uneven color occurring in a part of the dis-
play unit, and
the control means controls the emission ratios of the
light sources disposed in a position corresponding
to the part detected by the detecting means.

5. The image display device according to any one of
claims 1 to 4, further comprises display control
means for displaying an OSD image in the display
unit,
wherein the detection restricting means restricts de-
tection on the basis of the OSD image displayed by
the display control means.

6. The image display device according to claim 5,
wherein the detection restricting means restricts de-
tection in a position corresponding to the OSD image
displayed by the display control means in the display
unit.

7. The image display device according to claim 5 or 6,
further comprises receiving means for receiving a
signal from external device,
wherein the display control means displays the OSD
image on the basis of the signal received by the re-
ceiving means.

8. An image display method for displaying an image in
a display unit that includes color filters of a plurality
of colors by respectively controlling emission ratios
of a plurality of light sources that emit light of colors
respectively corresponding to the color filters, char-
acterized by comprising the steps of:

detecting uneven luminance or uneven color
caused in the display unit due to a light leakage
from the light source other than the light source
corresponding to the color filter with the detec-
tion restricted in a part of the display unit; and
controlling the emission ratios of the light sourc-
es on the basis of a detection result of the une-
ven luminance or uneven color and making color
of the light to be closer to white by lowering chro-
ma of the light, wherein the light corresponds to
mixed light from the plurality of light sources and
to be made incident upon the color filters.
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摘要(译)

本发明提供一种图像显示装置和图像显示方法，能够减少由于过度抑制
亮度不均匀或颜色不均匀而导致的原始图像质量劣化的担忧。在液晶显
示装置中检测在显示面板单元中引起的光晕现象的发生，该液晶显示装
置通过分别控制发射光的多个LED的发光比率来在包括多种颜色的滤色
器的显示面板单元中显示图像。分别对应于多个滤色器的颜色。在检测
时，显示面板单元的一部分，例如，作为OSD图像显示的通道号（30）
及其附近（30A）被设置为检测到的发生的非检测区域。光晕现象受到限
制，剩余区域被设定为检测区域。通过基于检测区域中的检测结果控制
LED的发光比，减少了对应于来自多个LED的混合光并且入射到滤色器
上的光的色度，从而光的颜色更接近白色。
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