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IMAGE DISPLAY DEVICE AND METHOD
FOR ADJUSTING CORRECTION DATA IN
LOOK-UP TABLE

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to an image display
device for displaying a color image on a color display unit and
a method for adjusting correction data in a look-up table
(which stores correction data for correcting color balance of a
color image and will be hereafter referred to as LUT).
[0003] 2. Description of the Related Art

[0004] Image display devices for displaying color images
on a color display unit in the prior art include a so-called
liquid crystal display (hereafter referred to as LCD) televi-
sion, which receives a television signal broadcast from a
television broadcast station and displays a color image based
on the television signal on an LCD panel as a color display
unit. The LCD television comprises an LUT which stores
correction data for correcting color balance (hue) of an image
to be displayed on the LCD panel (so as to achieve predeter-
mined color balance). It is designed that an image based on a
television signal is corrected for color balance based on the
correction data in the LUT (so as to achieve predetermined
color balance), and then is displayed on the LCD panel. More
specifically, such an LCD television is designed to use the
correction data in the LUT to correct an input signal value
representing a brightness level of each color of red, green and
blue in image data of the image based on the television signal
(i.e. image data generated from the television signal), so as to
display a color image based on the corrected input signal
value on the LCD panel.

[0005] Note that correction data in an LUT is calculated
and generated using one LCD television called average prod-
uct and based on color balance of an image displayed on this
LCD television. However, there are individual differences
among individual LCD televisions. This causes differences in
color balance (hue) among resultant images displayed on
individual LCD televisions even if the color balance of an
image based on the same image data is corrected in the same
way based on the same correction data in the LUT in the
individual LCD televisions. This means that a color balance
of'adisplayed colorimage after corrected based on correction
data in an LUT may, in some cases, not be a predetermined
color balance due to individual differences among individual
LCD televisions.

[0006] Thus, an adjustment called white balance adjust-
ment is made in such LCD televisions before shipment in
order to eliminate differences in color balance or hue of
displayed images due to individual differences among indi-
vidual LCD televisions, or more specifically to bring a color
balance of a displayed color image to a predetermined color
balance when the color balance of the displayed image after
corrected based on correction data in an LUT is not the
predetermined color balance due to the individual differences
among the individual LCD televisions. A conventional LCD
television is designed such that a gain and an offset are pro-
vided to an input signal value representing a brightness level
of each color of red, green and blue in given image data
(image data generated from a television signal), and each
input signal value provided with the gain and the offset is
corrected based on correction data in an LUT so as to display
a color image on an LLCD panel based on each corrected input
signal value, and that the white balance adjustment is made
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(i.e. color balance of the displayed image is brought to a
predetermined color balance) by adjusting the gain value and
the offset value provided to the input signal value.

[0007] The conventional LCD television comprises a gain
adjustment unit for providing gain to an input signal value and
an offset adjustment unit for providing offset to the input
signal value. The white balance is adjusted by adjusting a gain
value of the gain adjustment unit (more specifically, a gain
value provided to the input signal value) and adjusting an
offset value of the offset adjustment unit (more specifically,
an offset value provided to the input signal value) without
replacing the LUT by another or updating the correction data
of the LUT. This white balance adjustment is made by dis-
playing a predetermined white balance adjustment image
(white color or neutral color image with a predetermined
brightness level) on the LCD panel, and by adjusting the gain
value of the gain adjustment unit and the offset value of the
offset adjustment unit so as to bring the color balance of the
displayed white balance adjustment image to a predetermined
color balance.

[0008] More specifically, image data of a white balance
adjustment image is provided to the LCD television from a
white balance adjustment image supply device as an external
device, so as to provide a gain and an offset (gain of 1 and
offset of 0 in an initial state) to an adjustment input value
(input value used for adjustment) which is an input signal
value representing a brightness level of each color of red,
green and blue in the image data of the white balance adjust-
ment image provided to the LCD television. The adjustment
input value provided with the gain and the offset is corrected
based on the correction data in the LUT, and the white balance
adjustment image based on the thus corrected adjustment
input value is displayed on the LCD panel. The color balance
of the white balance adjustment image displayed on the LCD
panel is measured by a measuring device as an external
device. The gain value of the gain adjustment unit and the
offset value of the offset adjustment unit are adjusted so as to
allow the measured color balance value to be in a predeter-
mined range, i.e. bring the color balance of the white balance
adjustment image displayed on the LCD panel to a predeter-
mined color balance.

[0009] Even more specifically, as the white balance adjust-
ment image, two white balance adjustment images with dif-
ferent brightness levels (the white balance adjustment image
with a lower brightness level being hereafter referred to as
Low side white balance adjustment image, and the white
balance adjustment image with a higher brightness level
being hereafter referred to as High side white balance adjust-
ment image) are displayed on the LCD panel. The gain value
of the gain adjustment unit is adjusted to bring the color
balance of the High side white balance adjustment image to a
predetermined color balance, while the offset value of the
offset adjustment unit is also adjusted to bring the color
balance of the Low side white balance adjustment image to a
predetermined color balance. This is done by repeating a
process of displaying the High side white balance adjustment
image on the LCD panel and adjusting the gain value of the
gain adjustment unit, and a process of displaying the Low side
white balance adjustment image on the LCD panel and
adjusting the offset value of the offset adjustment unit,
whereby the gain value of the gain adjustment unit and the
offset value of the offset adjustment unit are adjusted so as to
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bring the color balance of each of the High side white balance
adjustment image and the Low side white balance adjustment
image to a predetermined color balance. The white balance
adjustment is made in this way.

[0010] In order to display a color image based on a televi-
sion signal after the white balance adjustment is made, the
thus adjusted gain value and the offset value are used to
provide a gain and an offset to the input signal value repre-
senting a brightness level of each color of red, green and blue
in the image data of the color image to be displayed, and each
input signal value provided with the gain and the offset is
corrected based on the correction data in the LUT so as to
display a color image on the LCD panel based on each cor-
rected input signal value. Here, the gain value and the offset
value after adjusted by the white balance adjustment are
equally applied to the entire range of the input signal value, so
that a gain and an offset based on the thus adjusted gain value
and offset value are equally provided to the input signal value
representing a brightness level of each color of red, green and
blue in the image data of the image to be displayed.

[0011] However, the conventional white balance adjust-
ment described above has the following problems. (1) First,
as described above, an offset is equally provided to an input
signal value representing a brightness level of each color of
red, green and blue in image data of an image to be displayed.
Thus, when the input signal value is low (particularly when it
is lower than the Low side adjustment input value), the color
accuracy of the displayed image is lowered (the color balance
of the displayed image is caused to shift from the predeter-
mined color balance). For example, when the offset value
provided to the input signal value representing the brightness
level of red is a positive value, the displayed image is caused
to take on reddish color, more than expected, in dark areas
(areas of the displayed image with low brightness) including
black.

[0012] (2) Second, the gain adjustment by displaying the
High side white balance adjustment image and the offset
adjustment by displaying the Low side white balance adjust-
ment image influence each other. This increases time for the
adjustment because it is required to repeat many times the
offset adjustment process to bring the color balance of the
Low side white balance adjustment image to a predetermined
color balance as well as the gain adjustment process to bring
the color balance of the High side white balance adjustment
image to a predetermined color balance until the color bal-
ance of both Low side and High side white balance adjust-
ment images is brought to a standard value (predetermined
color balance) (more specifically, until it becomes possible to
determine the gain value and the offset value which bring the
color balance of both Low side and High side white balance
adjustment images to the predetermined color balance).
[0013] Thus, according to the conventional white balance
adjustment, displayed images have low color accuracy after
the white balance adjustment. In other words, the white bal-
ance adjustment has low accuracy. Further, it requires a long
time for the white balance adjustment. Although the problems
of'white balance adjustment have been described above using
an LCD panel as an example, similar problems can be found
in other image display devices for displaying color images on
a color display unit such as plasma display panels, CRT
(Cathode Ray Tube) display panels and organic EL. (Elec-
troluminescence) display panels. The following describes
some other technologies of white balance and other adjust-
ments in the prior art.
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[0014] Japanese Laid-open Patent Publication Hei
5-236498 discloses an automatic white balance adjusting
device which sets a reference gain data and a reference DC
offset data as an initial value to be used as a reference for
white balance adjustment. It detects a gain error between the
reference gain data and a bright screen data which is an
electrical signal converted from a bright screen determining a
gain, and also detects an offset error between the reference
DC offset data and a dark screen data which is an electrical
signal converted from a dark screen determining a DC offset.
The gain and the offset are controlled to null the gain error and
the offset error so as to make white balance adjustment.
[0015] Japanese Laid-open Patent Publication 2001-
238227 discloses a method of tone correction. It measures
contrast, and sets a dynamic range of contrast which can be
used for display, and further makes gain adjustment and offset
adjustment adapted to the dynamic range. Thereafter, it recal-
culates and writes data in an LUT to achieve full dynamic
range, thereby generating tone correction data. Further, Japa-
nese Laid-open Patent Publication Hei 7-64522 discloses an
automatic adjusting system for a multi-display device which
has multiple display units combined to form a large screen
display, and which makes white balance adjustment by allow-
ing a camera to detect amounts of red, green and blue light
from the multiple display units. However, such technologies
disclosed in the prior art do not solve the above problems.

BRIEF SUMMARY OF THE INVENTION

[0016] An object of the present invention is to provide an
image display device and a method for adjusting correction
data in a look-up table (hereafter referred to as LUT) that are
able to increase accuracy of white balance adjustment and to
reduce the time required for white balance adjustment.
[0017] According to a first aspect of the present invention,
this object is achieved by an image display device compris-
ing: a color display unit for displaying a color image; and an
LUT which stores correction data for correcting color balance
of the color image to be displayed on the color display unit.
When a color image based on input image data is displayed on
the color display unit, an input signal value representing a
brightness level of each color of red, green and blue in the
input image data is corrected based on the correction data in
the LUT so as to display a color image based on the corrected
input signal value on the color display unit. Further, the image
display device further comprises: LUT correction data recal-
culating means for recalculating the correction data in the
LUT based on the correction data; and LUT correction data
updating means for updating the correction data in the LUT to
the correction data recalculated by the LUT correction data
recalculating means.

[0018] According to a preferred mode of the present inven-
tion, the image display device further comprises gain adjust-
ing means for providing gain to an adjustment input value
which is an input signal value representing a brightness level
of'each color of red, green and blue in image data of a white
balance adjustment image to be used for recalculating the
correction data in the LUT. When the adjustment image is
displayed on the color display unit, the gain adjusting means
provides a gain to the adjustment input value to generate a
gain-modified adjustment input value, and the gain-modified
adjustment input value is then corrected based on the correc-
tion data in the LUT so as to display a white balance adjust-
ment image based on the corrected gain-modified input value.
A gain value, which is provided to the adjustment input value
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by the gain adjusting means and which brings color balance of
the white balance adjustment image displayed on the color
display unit to a predetermined color balance, is determined
as an adjustment gain value. Further, the LUT correction data
recalculating means recalculates the correction data in the
LUT based on the correction data and the adjustment gain
value.

[0019] Preferably, the white balance adjustment image
comprises a plurality of different white balance adjustment
images, and the LUT correction data recalculating means
recalculates the correction data in the LUT based on the
correction data and the adjustment gain values for the plural-
ity of white balance adjustment images.

[0020] Further preferably, the correction data in the LUT
represents a relationship between a pre-correction value rep-
resenting a pre-correction brightness level of each color of
red, green and blue and a post-correction value representing a
brightness level to be output after correcting the pre-correc-
tion value. The number of the plurality of white balance
adjustment images is two. Assuming that x denotes the pre-
correction value, y=F(x) denotes the post-correction value
before recalculation by the LUT correction data recalculating
means, and further y=G(x) denotes the post-correction value
after recalculation by the LUT correction data recalculating
means, the LUT correction data recalculating means recalcu-
lates the post-correction value y=G(x) in the LUT as:

y=G(x)=F(GainLxx) in the range of x<InL;

y=G(x)=oxF(GainHxx)+(1-a)xF(GainlLxx) in the
range of InL<x<[nH; and

y=G(x)=F(Gainfxx) in the range of ImH=x

where InL. denotes the adjustment input value in image data of
a Low side white balance adjustment image which is one of
the two white balance adjustment images with a lower bright-
ness level while InH denotes the adjustment input value in
image data of a High side white balance adjustment image
which is the other of the two white balance adjustment images
with a higher brightness level, and where GainlL denotes the
adjustment gain value which brings color balance of the Low
side white balance adjustment image to a predetermined color
balance while GainH denotes the adjustment gain value
which brings color balance of the High side white balance
adjustment image to a predetermined color balance, and fur-
ther where a denotes the quotient of (x-GainL.)/(GainH-
GainL).

[0021] According to another preferred mode of the present
invention, the image display device further comprises offset
adjusting means for providing offset to an adjustment input
value which is an input signal value representing a brightness
level of each color of red, green and blue in image data of a
white balance adjustment image to be used for recalculating
the correction data in the LUT. When the adjustment image is
displayed on the color display unit, the offset adjusting means
provides an offset to the adjustment input value to generate an
offset-modified adjustment input value, and the offset-modi-
fied adjustment input value is then corrected based on the
correction data in the LUT so as to display a white balance
adjustment image based on the corrected offset-modified
input value. An offset value, which is provided to the adjust-
ment input value by the offset adjusting means and which
brings color balance of the white balance adjustment image
displayed on the color display unit to a predetermined color
balance, is determined as an adjustment offset value. Further,
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the LUT correction data recalculating means recalculates the
correction data in the LUT based on the correction data and
the adjustment offset value.

[0022] According to a second aspect of the present inven-
tion, the object is achieved by a method for adjusting correc-
tion data in an LUT (look-up table) which stores correction
data for correcting color balance of a color image to be dis-
played on a color display unit, in which the correction data in
the LUT represents a relationship between a pre-correction
value representing a pre-correction brightness level of each
color of red, green and blue and a post-correction value rep-
resenting a brightness level to be output after correcting the
pre-correction value, the method comprising the steps of:
displaying, on the color display unit, a white balance adjust-
ment image to be used for adjusting the correction data in the
LUT after using the correction data in the LUT to correct an
adjustment input value which is an input signal value repre-
senting a brightness level of each color of red, green and blue
in image data of the white balance adjustment image; deter-
mining, as an adjustment gain value or an adjustment offset
value, a gain value or an offset value to bring color balance of
the white balance adjustment image displayed on the color
display unit to a predetermined color balance after providing
a gain or an offset to the adjustment input value and adjusting
the gain or the offset so as to bring the color balance of the
displayed white balance adjustment image to the predeter-
mined color balance; recalculating the correction data in the
LUT based on the correction data and the adjustment gain
value or the adjustment offset value; and updating the correc-
tion data in the LUT to the recalculated correction data.

[0023] According to the first and second aspects of the
present invention described above, it is possible in each image
display device to appropriately update correction data in the
LUT for correcting each input signal value representing a
brightness level of each color of red, green and blue in image
data of an image to be displayed. Thus, it is possible to correct
each input signal value based on the correction data, which
has been updated to be appropriate for each image display
device, in the LUT over the entire range of the each input
signal value representing the brightness level of each color of
red, green and blue in the image data of the image to be
displayed. This makes it possible to increase color accuracy
of the displayed image (i.e. to bring the color balance of the
displayed image to a predetermined color balance) after the
white balance adjustment is made, thereby increasing accu-
racy of the white balance adjustment.

[0024] Furthermore, according to the present invention, the
white balance adjustment is made by recalculating and updat-
ing correction data in the LUT, in which the recalculation and
updating of the correction data in the LUT can be performed
in a short time, thereby making it possible to reduce time
required for white balance adjustment. In addition, it is only
required to change software in a conventional image display
device without need to change the hardware structure of the
image display device. Thus, it is possible to achieve the
increase in the accuracy of white balance adjustment and
reduce the time required for the white balance adjustment
without increasing the cost of the image display device.
[0025] While the novel features of the present invention are
set forth in the appended claims, the present invention will be
better understood from the following detailed description
taken in conjunction with the drawings.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0026] The present invention will be described hereinafter
with reference to the annexed drawings. It is to be noted that
all the drawings are shown for the purpose of illustrating the
technical concept of the present invention or embodiments
thereof, wherein:

[0027] FIG. 1 is a schematic block diagram of an LCD
television according to an embodiment of the present inven-
tion;

[0028] FIG. 2 is a schematic block diagram of an example
of an image processor with a microcomputer in the LCD
television;

[0029] FIG. 3 is a flow chart showing a method for adjust-
ing correction data in LUTs in the image processor;

[0030] FIG. 4 is a graph showing an example of correction
data in an LUT; and

[0031] FIG. 5 is a schematic block diagram of a modified
example of the image processor with the microcomputer in
the LCD television.

DETAILED DESCRIPTION OF THE INVENTION

[0032] Embodiments of the present invention, as best mode
for carrying out the invention, will be described hereinafter
with reference to the drawings. The present invention relates
to an image display device and a method for adjusting cor-
rection data in an LUT (look-up table). It is to be understood
that the embodiments described herein are not intended as
limiting, or encompassing the entire scope of, the present
invention. Note that like parts are designated by like reference
numerals, characters or symbols throughout the drawings.
[0033] FIG. 1 is a schematic block diagram of an LCD
(liquid crystal display) television 1 which is an example of an
image display device according to an embodiment of the
present invention. The LCD television 1 is a device forreceiv-
ing a television signal broadcast from a television broadcast
station so as to display an image (color image) and output
sound based on the television signal. The LCD television 1
comprises an LUT which stores correction data for correcting
color balance (hue) of a color image to be displayed on an
LCD panel 4 (for correction to achieve predetermined color
balance). The LCD television 1 is designed such that the color
balance of the image based on a television signal is corrected
based on the correction data in the LUT, and then the image is
displayed on the LCD panel 4.

[0034] The LCD television 1 has a function to make white
balance adjustment, which is to eliminate differences in color
balance or hue of the displayed image due to individual dif-
ferences among individual LCD televisions (among indi-
vidual LCD panels), or more specifically to bring color bal-
ance of the displayed image to a predetermined color balance
when the color balance of the displayed image after corrected
based on correction data in an LUT is not a predetermined
color balance due to the individual differences among the
individual LCDtelevisions. According to the present embodi-
ment, the white balance adjustment is made by adjusting
(more specifically by recalculating and updating) correction
data in the LUT.

[0035] The LCD television 1 makes white balance adjust-
ment by using a white balance adjustment image supply
device 60 as an external device, a measuring device 70 and an
adjustment remote control 80. The white balance adjustment
image supply device 60 outputs white balance adjustment
image data as image data of a white balance adjustment image
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to be used to make white balance adjustment (more specifi-
cally to recalculate correction data in an LUT). The measur-
ing device 70 measures color balance of an image to be
measured, and outputs a measured color balance value. The
adjustment remote control 80 is operated by a person to make
the adjustment, who commands various operations for mak-
ing the white balance adjustment, so as to transmit operation
signals indicating content of the operations by using a wire-
less signal.

[0036] TheLCDtelevision 1 comprises a tuner 2, an image
processor 3, an LCD panel 4 as a color display unit, an audio
processor 5, a speaker 6, a white balance adjustment image
input unit 7, a measured value input unit 8, a remote control 9,
aremote control receiver 10, a microcomputer 11 for control-
ling the operation of the LCD television 1, and so on. Under
the control of the microcomputer 11, the tuner 2 receives a
television signal broadcast from a television broadcast sta-
tion, and generates image data of a color image based on the
television signal and audio data of sound also based on the
television signal. Under the control of the microcomputer 11,
the image processor 3 subjects the image data generated by
the tuner 2 to various image data processing, and supplies the
processed image data to the LCD panel 4. The LCD panel 4
displays a color image based on the image data supplied from
the image processor 3. Further, under the control of the micro-
computer 11, the audio processor 5 subjects the audio data
generated by the tuner 2 to various audio data processing, and
supplies the processed audio data to the speaker 6. The
speaker 6 outputs sound based on the audio data supplied
from the audio processor 5.

[0037] The remote control 9 is operated by a user to com-
mand various operations of the LCD television 1 so as to
transmit operation signals indicating the content of the opera-
tions by using infrared. The remote control receiver 10
receives the operation signals transmitted from the remote
control 9, and also receives the operation signals transmitted
from the adjustment remote control 80. The white balance
adjustment image input unit 7 is used to make the white
balance adjustment, and is connected to the white balance
adjustment image supply device 60 so as to allow white
balance adjustment image data output from the white balance
adjustment image supply device 60 to be input to the white
balance adjustment image input unit 7. The measured value
input unit 8 is also used to make the white balance adjustment,
and is connected to the measuring device 70 so as to allow the
measured color balance value output from the measuring
device 70 to be input to the measured value input unit 8. The
microcomputer 11 controls various operations of the LCD
television 1 including those described above.

[0038] FIG. 2 is a schematic block diagram of an example
of the image processor 3 with the microcomputer 11 in the
LCD television 1. The image processor 3 comprises gain
adjustment units 31R, 31G, 31B and input value correction
units 32R, 32G, 32B as well as various signal processing units
(not shown). Input to the image processor 3 is image data of
an image based on a television signal generated by the tuner
2, or image data of a white balance adjustment image input
from the white balance adjustment image input unit 7. The
image data input to the image processor 3 is subjected to
various signal processing by the various signal processing
units (not shown). Input signal values Ing, Ing, Ing represent-
ing brightness levels of respective colors of red, green and
blue in the input and processed image data are input to the
gain adjustment units 31R, 31G 31B. The gain adjustment
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units 31R, 31G, 31B serve to provide gain to the input signal
values Ing, Ing, Ing representing brightness levels of respec-
tive colors of red, green and blue in the image data. The gain
adjustment unit 31R comprises a multiplier circuit 33R and a
gain setting unit 34R, and the gain adjustment unit 31G com-
prises a multiplier circuit 33G and a gain setting unit 34G,
while the gain adjustment unit 31B comprises a multiplier
circuit 33B and a gain setting unit 34B.

[0039] The multiplier circuit 33R of the gain adjustment
unit 31R multiplies the input signal value Inj, representing the
brightness level of red by a gain value set in the gain setting
unit 34R so as to provide a gain to the input signal value In,
(input signal value In, provided with a gain being hereafter
referred to as gain-modified input signal value Ing'). The
multiplier circuit 33G of the gain adjustment unit 31G mul-
tiplies the input signal value In representing the brightness
level of green by a gain value set in the gain setting unit 34G
s0 as to provide a gain to the input signal value In, (input
signal value In provided with a gain being hereafter referred
to as gain-modified input signal value Ing'). Similarly, the
multiplier circuit 33B of the gain adjustment unit 31B multi-
plies the input signal value Ing representing the brightness
level of blue by a gain value set in the gain setting unit 34B so
as to provide a gain to the input signal value Ing (input signal
value Ing provided with a gain being hereafter referred to as
gain-modified input signal value Ing'). The gain-modified
input signal values Ing', Ing', Ing' (i.e. the input signal values
Ing, Ing, Ing provided with the gain by the gain adjustment
units 31R, 31G 31B that are output signal values of the gain
adjustment units 31R, 31G, 31B) are respectively input to the
input value correction units 32R, 32G 32B.

[0040] The input value correction units 32R, 32G 32B
serve to correct color balance of a color image to be displayed
on the LCD panel 4. The input value correction units 32R,
32G, 32B respectively comprise an LUT 35R, an LUT 35G
and an LUT 35B. Each of the LUTs 35R, 35G, 35B is a table
of correction data for correcting color balance of the color
image to be displayed on the LCD panel 4. The correction
data in the LUTs 35R, 35G 35B represent relationships
between pre-correction values representing pre-correction
brightness levels of the respective colors of red, green and
blue and post-correction values representing brightness levels
to be output after correcting the pre-correction values, respec-
tively.

[0041] More specifically, the correction data in the LUT
35R represents a relationship between a pre-correction value
Xz representing a pre-correction brightness level of the red
color and a post-correction value y representing a brightness
level of the red color to be output after correcting the pre-
correction value x5. The correction data in the LUT 35G
represents a relationship between a pre-correction value X5
representing a pre-correction brightness level of the green
color and a post-correction value y ; representing a brightness
level of the green color to be output after correcting the
pre-correction value X . Similarly, the correction data in the
LUT 35B represents a relationship between a pre-correction
value x5 representing a pre-correction brightness level of the
blue color and a post-correction value yj representing a
brightness level of the blue color to be output after correcting
the pre-correction value x.

[0042] The input value correction units 32R 32G 32B cor-
rect the gain-modified input signal values In', In', Ing' based
on the correction data in the LUTs 35R, 35G 35B, respec-
tively. More specifically, the input value correction unit 32R
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uses the LUT 35R as a reference to output, as an output signal
value OUT, a post-correction value y, which corresponds to
a pre-correction value x5 equal to the gain-modified input
signal value In'. The input value correction unit 32G uses the
LUT 35G as a reference to output, as an output signal value
OUT4, a post-correction value y which corresponds to a
pre-correction value x; equal to the gain-modified input sig-
nal value In'. Similarly, the input value correction unit 32B
uses the LUT 35B as a reference to output, as an output signal
value OUT, a post-correction value yz which corresponds to
a pre-correction value x5 equal to the gain-modified input
signal value Ing'. The output values OUT,, OUT,, OUT,
output from the input value correction units 32R 32G, 32B
(i.e. input signal values after corrected by the input value
correction units 32R 32G, 32B) are supplied to the LCD panel
4 so that an image based on the output signal values OUT,,
OUT, OUTjy is displayed on the LCD panel 4.

[0043] According to LCD television 1 of the present
embodiment using the thus formed image processor 3, when
an image based on given image data (more specifically, an
image based on a television signal or a white balance adjust-
ment image) is displayed on the L.CD panel 4, the gain adjust-
ment units 31R, 31B, 31G provide gain to the input signal
values Ing, Ing, Ing representing brightness levels of respec-
tive colors of red, green and blue in the image data of such
image. The gain-modified input signal values In,', In', Ing'
(input signal values Ing, Ing, Ing provided with the gain) are
corrected based on the correction data in the LUTs 35R, 35G,
35B, and an image based on the thus corrected input signal
values (i.e. the output signal values OUT,, OUT 5, OUTy) is
displayed on the LCD panel 4.

[0044] The gain values of the gain setting units 34R, 34G,
34B are set under the control of the microcomputer 11. More
specifically, the microcomputer 11 controls adjustment of the
gain value provided by the gain adjustment unit 31R to the
input signal value Ing, and adjustment of the gain value pro-
vided by the gain adjustment unit 31G to the input signal
value In; as well as adjustment of the gain value provided by
the gain adjustment unit 31B to the input signal value Ing.
Other than when displaying a white balance adjustment
image, the microcomputer 11 sets the gain value of each of the
gain setting units 34R, 34G, 34B to 1 (one). In other words,
when displaying images (based on a television signal) other
than a white balance adjustment image, the input signal val-
ues Ing, Ing, Ing before provided with the gain are equal to the
gain-modified input signal values Ing', In', Ing' (input signal
values Ing, Ing, Ing provided with the gain), respectively.

[0045] Next, the white balance adjustment will be
described. According to the present embodiment, the white
balance adjustment is made by adjusting (more specifically
by recalculating and updating) correction data in the LUTs
35R, 35G 35B. FIG. 3 is a flow chart showing a method for
adjusting correction data in the LUTs 35R, 35G, 35B. Refer-
ring to FIG. 3, the method for adjusting correction data in the
LUTs 35R, 35G, 35B comprises the steps of: displaying a
white balance adjustment image (S1) to display a predeter-
mined white balance adjustment image (white color or neu-
tral color image with a predetermined brightness level) on the
LCD display 4; determining an adjustment value (S2) to
determine, as an adjustment gain value (adjustment value), a
gain value of each of the gain adjustment units 31R, 31G, 31B
which value brings the color balance of the white balance
adjustment image displayed on the LCD panel 4 to a prede-
termined color balance; recalculating an LUT correction data
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(S3) to recalculate the correction data in the LUTs 35R, 35G,
35B based on the correction data and the adjustment gain
value; and updating an LUT correction data (S4) to update the
correction data in the LUTs 35R, 35G 35B to the recalculated
correction data.

[0046] The method for adjusting correction data according
to the present embodiment allows two white balance adjust-
ment images with different brightness levels to be displayed
as the white balance adjustment image on the LCD panel 4,
and determines adjustment gain values for the two different
white balance adjustment images, and further recalculates
correction data in the LUTs 35R, 35G 35B based on the
correction data and the adjustment gain values for the two
different white balance adjustment images with different
brightness levels. Thereafter, the correction data in the LUTs
35R, 35G, 35B are updated to the recalculated correction
data. In the following, one of the two white balance adjust-
ment images with a lower brightness level and the other of the
two white balance adjustment images with a higher bright-
ness level will be respectively referred to as Low side white
balance adjustment image and High side white balance
adjustment image. Further, adjustment input values (input
values used for adjustment) for red, green and blue color in
the image data of the Low side white balance adjustment
image will be respectively referred to as Low side adjustment
input values Inl,, InL., Inl.z, while adjustment input values
for red, green and blue color in the image data of the High side
white balance adjustment image will be respectively referred
to as High side adjustment input values InH, InH ;, InH.

[0047] Further, adjustment gain values for red, green and
blue color which bring the color balance of the Low side
white balance adjustment image displayed on the LCD panel
4 to a predetermined color balance will be respectively
referred to as Low side adjustment gain values Gainl.g,
Gainl, Gainlz, while adjustment gain values for red, green
and blue color which bring the color balance of the High side
white balance adjustment image displayed on the LCD panel
4 to a predetermined color balance will be respectively
referred to as High side adjustment gain values GainHpg,
GainHg, GainHg. Further, the quotient of (xz—Gainl.z)/
(GainHy—-Gainl ;) will be denoted by ¢z, and the quotient of
(xg—Gainl;)/(GainH ;-GainlL;) will be denoted by .,
while the quotient of (xz—Gainlz)/(GainHz-Gainl z) will be
denoted by ay. Here, x5, X5, X5 respectively denote pre-
correction values representing pre-correction brightness lev-
els of red, green and blue color in the LUTs 35R, 35G, 35B.
On the other hand, post-correction values (representing post-
correction brightness levels of red, green and blue output after
correcting Xz, X, X5) in the LUTs 35R, 35G, 35B, before
recalculation, will be respectively denoted by yz=F(Xz),
V&F a(Xs), Y5=F 5(X5), while post-correction values (repre-
senting post-correction brightness levels of red, green and
blue output after correcting Xz, X4, X5) in the LUTs 35R, 35G,
35B, after recalculation, will be respectively denoted by
Yr=Gr(Xg): Y6=Go(Xe): Y5~G5(Xp)-

[0048] The operation of the microcomputer 11 is as fol-
lows. For red color, the microcomputer 11 recalculates the
post-correction value y,=Gx(Xz) in the LUT 35R as:

Yr=Ggr(xg)—Fr(Gainl gxxz) in the range of Xz<.7 25

Vr=Gr(xg)—CpxFr(GainHgxxz)+(1-0z)xFr(Gainl zx
xg) in the range of InLj<xp<InHpz; and

Yr=Ggr(xg)=Fg(GainHzxxp) in the range of mHz=xp.
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Then, the microcomputer 11 updates the correction data in the
LUT 35R to the recalculated correction data. In a similar
manner, the microcomputer 11 recalculates the post-correc-
tion value y .~G 4(X ;) in the LUT 35G for green color and the
post-correction value yz;=Ggz(X5) in the LUT 35B for blue
color, and then updates the correction data in the LUT 35G
and LUT 35B to the recalculated correction data, respec-
tively.

[0049] The microcomputer 11 forms LUT correction data
recalculating means and LUT correction data updating means
according to the present invention, i.e. LUT correction data
recalculating means for recalculating the correction data
based on the correction data stored in each LUT, and LUT
correction data updating means for updating the correction
data stored in each LUT to the correction data recalculated by
the LUT correction data recalculating means. Further, the
microcomputer 11 and the gain adjustment units 31R, 31G,
31B form gain adjusting means according to the present
invention, i.e. gain adjusting means for providing gain to an
adjustment input value which is an input signal value repre-
senting a brightness level of each color of red, green and blue
in image data of a white balance adjustment image to be used
for recalculating the correction data in each LUT.

[0050] Adjustment of the correction data in the LUTs 35R,
35G, 35B is made as follows. First, a person (hereafter
referred to as operator) to make the adjustment connects the
white balance adjustment image supply device 60 to the white
balance adjustment image input unit 7, and also connects the
measuring device 70 to the measured value input unit 8.
Subsequently, the operator operates to output image data of a
Low side white balance adjustment image from the white
balance adjustment image supply device 60. Thereby, the
image data ofthe Low side white balance adjustment image is
input from the white balance adjustment image input unit 7,
and gain is provided by the gain adjustment units 31R, 31G,
31B to the Low side adjustment input values Inl,, InL,
InLz, which are input signal values Ing, Ing, Ing representing
brightness levels of respective colors of red, green and blue in
the image data of the Low side white balance adjustment
image (Low side adjustment input values Inl,, Inl;, Inl 4
each provided with a gain being hereafter referred to as gain-
modified Low side adjustment input values InlL ' InL., In[.,
respectively). The gain-modified Low side adjustment input
values Inl. ;' InL.', Inl 5" are corrected based on the correction
data in the LUTs 35R, 35G, 35B, and a Low side white
balance adjustment image based on the thus corrected gain-
modified Low side adjustment input values is displayed on
the LCD panel 4 (S1: Displaying White Balance Adjustment
Image). The Low side adjustment input values Inl.z, InL 5,
InL; are e.g. designed to be 33 percent of the maximum
possible values of the input signal values Ing, In, Ing, respec-
tively.

[0051] The operator then uses the measuring device 70 to
measure color balance of the Low side white balance adjust-
ment image displayed on the LCD panel 4. The measured
color balance value of the Low side white balance adjustment
image measured by the measuring device 70 is input to the
measured value input unit 8. Further, the operator operates the
adjustment remote control 80 to command to determine Low
side adjustment gain values Gainl.z, GainlL;, Gainl . In
response, based on the measured color balance value input
from the measured value input unit 8, the microcomputer 11
adjusts the gain values of the gain adjustment units 31R, 31G,
31B (i.e. gain values to be provided to the Low side adjust-
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ment input values Inlz, InL.;, Inl.;) so as to allow the mea-
sured color balance value to be in a predetermined range, i.e.
bring the color balance of the Low side white balance adjust-
ment image displayed on the LCD panel 4 to a predetermined
color balance.

[0052] The color balance of the Low side white balance
adjustment image displayed on the LCD panel 4 varies with
the adjustment of the gain value of each of the gain adjustment
units 31R, 31G 31B, and in turn, the measured color balance
value input to the measured value input unit 8 varies with the
color balance of the Low side white balance adjustment
image displayed on the LCD panel 4. The gain values to allow
the measured color balance value to be in a predetermined
range, i.e. the gain values to bring the color balance of the
Low side white balance adjustment image displayed on the
LCD panel 4 to a predetermined color balance, are deter-
mined by the microcomputer 11 as the Low side adjustment
gain values Gainl,, Gainlg Gainlg (S2: Determining
Adjustment Value).

[0053] Subsequently, the operator operates to output image
data of a High side white balance adjustment image from the
white balance adjustment image supply device 60. Thereby,
the image data of the High side white balance adjustment
image is input from the white balance adjustment image input
unit 7, and gain is provided by the gain adjustment units 31R,
31G, 31B to the High side adjustment input values InHg,
InH, InHg, which are input signal values Ing, Ing, Ing rep-
resenting brightness levels of respective colors of red, green
and blue in the image data of the High side white balance
adjustment image (High side adjustment input values InH,
InH, InH each provided with a gain being hereafter referred
to as gain-modified High side adjustment input values InH,'
InH/, InHj, respectively). The gain-modified High side
adjustment input values InH,' InH/', InH;' are corrected
based on the correction data in the LUTs 35R, 35G 35B, and
a High side white balance adjustment image based on the thus
corrected gain-modified High side adjustment input values is
displayed on the LCD panel 4 (S1: Displaying White Balance
Adjustment Image). The High side adjustment input values
InHp, InH ;, InH are, for example, designed to be 66 percent
of the maximum possible values of the input signal values
Ing, Ing, Ing, respectively.

[0054] The operator then uses the measuring device 70 to
measure color balance of the High side white balance adjust-
ment image displayed on the LCD panel 4. The measured
color balance value of the High side white balance adjustment
image measured by the measuring device 70 is input to the
measured value input unit 8. Further, the operator operates the
adjustment remote control 80 to command to determine High
side adjustment gain values GainH, GainH, GainHg. Thus,
similarly as in the case of Low side white balance adjustment,
the gain values to allow the measured color balance value to
be in a predetermined range, i.e. the gain values to bring the
color balance of the High side white balance adjustment
image displayed on the LCD panel 4 to a predetermined color
balance, are determined by the microcomputer 11 as the High
side adjustment gain values GainH, GainH, GainH (S2:
Determining Adjustment Value).

[0055] Further, the operator operates the adjustment remote
control 80 to command to adjust correction data in the LUTs
35R, 35G, 35B. In response, the microcomputer 11 recalcu-
lates the correction data in the LUTs 35R, 35G 35B based on
the correction data, the Low side adjustment gain values
Gainlz, Gainl;, Gainl; and the High side adjustment gain

Jul. 26,2012

values GainHy, GainH., GainHg (S3: Recalculating LUT
Correction Data), and updates the correction data to the recal-
culated correction data (S4: Updating LUT Correction Data).
Thereafter, the microcomputer 11 sets the gain value of each
of the gain setting units 34R, 34G, 34B to 1 (one). The
adjustment of the correction data in the LUTs 35R, 35G 35B
(i.e. white balance adjustment) is made in this way.

[0056] FIG. 4 is a graph showing an example of correction
data in the LUT 35R, in which the horizontal axis represents
pre-correction values X, representing pre-correction bright-
ness levels of red color, and the vertical axis represents post-
correction values y representing brightness levels of the red
color to be output after correcting the pre-correction values
Xz In FIG. 4, the curve yz=F,(xz) shows post-correction
values before recalculation, while the curve y=Gz(Xgz)
shows post-correction values after recalculation. The graph
shows the correction data assuming that the minimum and
maximum values of brightness level are 0 and 100, respec-
tively. In the graph, the curve yz=Gx(Xz) shown was obtained
by recalculating the curve y=F(x) shown, in which the
white balance adjustment was made by setting the Low side
adjustment input value Inl., to 33 percent of the maximum
possible value of the input signal value Ing, and by setting the
High side adjustment input value InHy to 66 percent of the
maximum possible value of the input signal value Ing,, while
the adjustment gain values were, respectively, Low side
adjustment gain value Gainl.z=1.1 and the High side adjust-
ment gain value GainHz=0.9.

[0057] As described above, according to the embodiment
of the present invention, it is possible to update correction
data in the LUTs 35R, 35G, 35B for respective input signal
values representing brightness levels of respective colors of
red, green and blue in image data of an image to be displayed
s0 as to correct the respective input signal values. Thus, it is
possible to correct the input signal values based on the cor-
rection data in the LUTs 35R, 35G, 35B, respectively, over
the entire range of the input signal values representing bright-
ness levels of the respective colors of red, green and blue in
the image data of the image to be displayed. This makes it
possible to increase color accuracy of the displayed image
(i.e. to bring the color balance of the displayed image to a
predetermined color balance) after the white balance adjust-
ment is made, thereby increasing accuracy of the white bal-
ance adjustment.

[0058] Furthermore, according to the present embodiment,
the white balance adjustment is made by recalculating and
updating correction data in the LUTs 35R, 35G, 35B, in
which the recalculation and updating of the correction data in
the LUTs 35R, 35G, 35B can be performed in a short time,
thereby making it possible to reduce time required for white
balance adjustment. In addition, it is only required to change
software in a conventional image display device without need
to change the hardware structure of the image display device.
Thus, it is possible to achieve the increase in the accuracy of
white balance adjustment and reduce the time required for the
white balance adjustment without increasing the cost of the
image display device.

[0059] It is to be noted that the present invention is not
limited to the above embodiment, and various modifications
are possible within the spirit and scope of the present inven-
tion. For example, the signal processor 3 can be modified as
follows. FIG. 5 is a schematic block diagram of a modified
example of the image processor 3 with the microcomputer 11
in the LCD television 1. As shown in FIG. 5, the gain adjust-
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ment units 31R, 31G 31B in the signal processor 3 shown in
FIG. 2 can be replaced by offset adjustment units 41R, 41G,
41B which serve to provide offset to the input signal values
Ing, Ing, Ing representing brightness levels of respective col-
ors of red, green and blue in the image data, or provide offset
to the adjustment input values. The microcomputer 11 and the
offset adjustment units 41R, 41G, 41B form offset adjusting
means according to the present invention, i.e. offset adjusting
means for providing offset to an adjustment input value which
is an input signal value representing a brightness level of each
color of red, green and blue in image data of a white balance
adjustment image to be used for recalculating the correction
data in each LUT.

[0060] The offset adjustment unit 41R comprises an adder
circuit 43R and an offset setting unit 44R, and the offset
adjustment unit 41G comprises an adder circuit 43G and an
offset setting unit 34G while the offset adjustment unit 41B
comprises an adder circuit 43B and an offset setting unit 44B.
According to this modified example using the thus formed
image processor 3, when an image based on given image data
(more specifically, an image based on a television signal or a
white balance adjustment image) is displayed on the LCD
panel 4, the offset adjustment units 41R, 41B, 41G provide
offset to the input signal values Ing, Ing, Ing representing
brightness levels of respective colors of red, green and blue in
the image data of such image, or provide offset to the adjust-
ment input values for white balance adjustment, as follows.

[0061] The adder circuit 43R of the offset adjustment unit
41R provides an offset to the input signal value In, represent-
ing the brightness level of red by adding an offset value set in
the offset setting unit 44R to the input signal value In, (input
signal value In, provided with an offset being hereafter
referred to as offset-modified input signal value In,") or to the
adjustment input value for red. The adder circuit 43G of the
offset adjustment unit 41G provides an offset to the input
signal value In representing the brightness level of green by
adding an offset value set in the offset setting unit 44G to the
inputsignal value In ; (input signal value In ; provided withan
offset being hereafter referred to as offset-modified input
signal value In;") or to the adjustment input value for green.
Similarly, the adder circuit 43B of the offset adjustment unit
41B provides an offset to the input signal value Ing represent-
ing the brightness level of blue by adding an offset value setin
the offset setting unit 44B to the input signal value Ing (input
signal value Ing provided with an offset being hereafter
referred to as offset-modified input signal value Inz") or to the
adjustment input value for blue.

[0062] The offset-modified input signal values Ing", In",
Ing" (i.e. the input signal values Ing, In, Ing provided with
the offset by the offset adjustment units 41R, 41G, 41B that
are output signal values of the offset adjustment units 41R,
41G 41B) are respectively input to the input value correction
units 32R, 32G, 32B, or the offset-modified adjustment input
values are respectively input to the input value correction
units 32R, 32G 32B. The offset-modified input signal values
Ing", Ing", Ing" or the offset-modified adjustment input val-
ues are then corrected based on correction data in the LUTs
35R, 35G 35B, and an image based on the corrected input
signal values (i.e. output signal values OUT,’, OUTS’,
OUTp’) or a white balance adjustment image based on the
corrected offset-modified adjustment input values is dis-
played on the LCD panel 4.
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[0063] Similarly as in the above embodiment, the micro-
computer 11 in this modified example is designed to perform
the steps of: determining an adjustment value to determine, as
an adjustment offset value (adjustment value), an offset value
of each of the offset adjustment units 41R, 41G, 41B which
value brings the color balance of the white balance adjust-
ment image displayed on the LCD panel 4 to a predetermined
color balance; recalculating an LUT correction data to recal-
culate the correction data in the LUTs 35R, 35G 35B based on
the correction data and the adjustment offset value; and
updating an LUT correction data to update the correction data
in the LUTs 35R, 35G, 35B to the recalculated correction
data.

[0064] In addition, an adjustment image according to the
present invention is not limited to the one in the above
embodiment, and can be another one. More specifically,
although the adjustment image in the above embodiment
comprises two adjustment images (Low and High), it can be
a single adjustment image or three adjustment images so as to
allow recalculation of correction data in the LUTs by using
the single adjustment image or three adjustment images. Fur-
ther, the color display unit to be used for displaying an image
is not limited to an LCD panel, and may be a plasma display
panel, a CRT display panel, an organic EL display panel, or
the like. Similar functions and effects to those obtained by the
LCD panel can be obtained by the plasma display panel, the
CRT display panel, the organic EL display panel, or the like,
making it possible to increase accuracy of white balance
adjustment. Furthermore, the present invention can be
applied not only to an LCD television, but to other image
display devices including: an image display device to be
connected to an AV (Audio Video) device such as a BD
(Blue-Ray Disc) player; an image display device to be used
for a personal computer; and an image display device of a
video camera type to capture images and display the captured
images on a color display.

[0065] The present invention has been described above
using presently preferred embodiments, but such description
should not be interpreted as limiting the present invention.
Various modifications will become obvious, evident or appar-
ent to those ordinarily skilled in the art, who have read the
description. Accordingly, the appended claims should be
interpreted to cover all modifications and alterations which
fall within the spirit and scope of the present invention.
[0066] This application is based on Japanese patent appli-
cation 2011-013348 filed Jan. 25, 2011, the content of which
is hereby incorporated by reference.

1. An image display device comprising:

a color display unit for displaying a color image; and

an LUT which stores correction data for correcting color
balance of the color image to be displayed on the color
display unit,

wherein when a color image based on input image data is
displayed on the color display unit, an input signal value
representing a brightness level of each color of red,
green and blue in the input image data is corrected based
on the correction data in the LUT so as to display a color
image based on the corrected input signal value on the
color display unit, and

wherein the image display device further comprises:

LUT correction data recalculating means for recalculating
the correction data in the LUT based on the correction
data; and
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LUT correction data updating means for updating the cor-
rection data in the LUT to the correction data recalcu-
lated by the LUT correction data recalculating means.

2. The image display device according to claim 1,

which further comprises gain adjusting means for provid-
ing gain to an adjustment input value which is an input
signal value representing a brightness level of each color
of red, green and blue in image data of a white balance
adjustment image to be used for recalculating the cor-
rection data in the LUT,

wherein when the adjustment image is displayed on the
color display unit, the gain adjusting means provides a
gain to the adjustment input value to generate a gain-
modified adjustment input value, and the gain-modified
adjustment input value is then corrected based on the
correction data in the LUT so as to display a white
balance adjustment image based on the corrected gain-
modified input value,

wherein a gain value, which is provided to the adjustment
input value by the gain adjusting means and which
brings color balance of the white balance adjustment
image displayed on the color display unit to a predeter-
mined color balance, is determined as an adjustment
gain value, and

wherein the LUT correction data recalculating means
recalculates the correction data in the LUT based on the
correction data and the adjustment gain value.

3. The image display device according to claim 2,

wherein the white balance adjustment image comprises a
plurality of different white balance adjustment images,
and

wherein the LUT correction data recalculating means
recalculates the correction data in the LUT based on the
correction data and the adjustment gain values for the
plurality of white balance adjustment images.

4. The image display device according to claim 3,

wherein the correction data in the LUT represents a rela-
tionship between a pre-correction value representing a
pre-correction brightness level of each color of red,
green and blue and a post-correction value representing
a brightness level to be output after correcting the pre-
correction value,

wherein the number of the plurality of white balance
adjustment images is two,

wherein assuming that x denotes the pre-correction value,
y=F(x) denotes the post-correction value before recal-
culation by the LUT correction data recalculating
means, and further y=G(x) denotes the post-correction
value after recalculation by the LUT correction data
recalculating means, the LUT correction data recalcu-
lating means recalculates the post-correction value y=G
(x) in the LUT as:

y=G(x)=F(GainLxx) in the range of x<InL;

y=G(x)=oxF(GainHxx)+(1-a)xF(GainlLxx) in the
range of InL<x<[nH; and

y=G(x)=F(Gainfxx) in the range of ImH=x

where InL. denotes the adjustment input value in image data of
a Low side white balance adjustment image which is one of
the two white balance adjustment images with a lower bright-
ness level while InH denotes the adjustment input value in
image data of a High side white balance adjustment image
which is the other of the two white balance adjustment images
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with a higher brightness level, and where GainlL denotes the
adjustment gain value which brings color balance of the Low
side white balance adjustment image to a predetermined color
balance while GainH denotes the adjustment gain value
which brings color balance of the High side white balance
adjustment image to a predetermined color balance, and fur-
ther where a denotes the quotient of (x—GainL.)/(GainH-
GainL).
5. The image display device according to claim 1,
which further comprises offset adjusting means for provid-
ing offset to an adjustment input value which is an input
signal value representing a brightness level of each color
of red, green and blue in image data of a white balance
adjustment image to be used for recalculating the cor-
rection data in the LUT,

wherein when the adjustment image is displayed on the

color display unit, the offset adjusting means provides
an offset to the adjustment input value to generate an
offset-modified adjustment input value, and the offset-
modified adjustment input value is then corrected based
on the correction data in the LUT so as to display a white
balance adjustment image based on the corrected offset-
modified input value,

wherein an offset value, which is provided to the adjust-

ment input value by the offset adjusting means and
which brings color balance of the white balance adjust-
ment image displayed on the color display unit to a
predetermined color balance, is determined as an adjust-
ment offset value, and

wherein the LUT correction data recalculating means

recalculates the correction data in the LUT based on the
correction data and the adjustment offset value.
6. A method for adjusting correction data in an LUT which
stores correction data for correcting color balance of a color
image to be displayed on a color display unit, in which the
correction data in the LUT represents a relationship between
a pre-correction value representing a pre-correction bright-
ness level of each color of red, green and blue and a post-
correction value representing a brightness level to be output
after correcting the pre-correction value, the method compris-
ing the steps of:
displaying, on the color display unit, a white balance
adjustment image to be used for adjusting the correction
data in the LUT after using the correction data in the
LUT to correct an adjustment input value which is an
input signal value representing a brightness level of each
color of red, green and blue in image data of the white
balance adjustment image;
determining, as an adjustment gain value, a gain value to
bring color balance of the white balance adjustment
image displayed on the color display unit to a predeter-
mined color balance after providing a gain to the adjust-
ment input value and adjusting the gain so as to bring the
color balance of the displayed white balance adjustment
image to the predetermined color balance;

recalculating the correction data in the LUT based on the
correction data and the adjustment gain value; and

updating the correction data in the LUT to the recalculated
correction data.

7. A method for adjusting correction data in an LUT which
stores correction data for correcting color balance of a color
image to be displayed on a color display unit, in which the
correction data in the LUT represents a relationship between
a pre-correction value representing a pre-correction bright-
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ness level of each color of red, green and blue and a post-
correction value representing a brightness level to be output
after correcting the pre-correction value, the method compris-
ing the steps of:

displaying, on the color display unit, a white balance
adjustment image to be used for adjusting the correction
data in the LUT after using the correction data in the
LUT to correct an adjustment input value which is an
input signal value representing a brightness level of each
color of red, green and blue in image data of the white
balance adjustment image;
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determining, as an adjustment offset value, an offset value

to bring color balance of the white balance adjustment
image displayed on the color display unit to a predeter-
mined color balance after providing an offset to the
adjustment input value and adjusting the offset so as to
bring the color balance of the displayed white balance
adjustment image to the predetermined color balance;

recalculating the correction data in the LUT based on the

correction data and the adjustment offset value; and

updating the correction data in the LUT to the recalculated

correction data.



