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(57) ABSTRACT

An apparatus for driving a liquid crystal display device is
provided. The apparatus includes a converter for detecting a
motion vector from externally input source data, converting
one frame of an input original image of the input source data
into at least two conversion frames, filtering images of the
at least two conversion frames according to the motion
vector, and generating modulated data; a gate driver for
supplying a scan signal to the gate lines; and a data driver for
converting the modulated data into an analog video signal
and supplying the analog video signal to the data lines.
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APPARATUS AND METHOD FOR DRIVING
LIQUID CRYSTAL DISPLAY DEVICE

[0001] This Nonprovisional Application claims priority
under 35 U.S.C. §119(a) on Patent Application No. 10-2006-
0012637 filed in Korea on Feb. 9, 2006, the entire contents
of which are hereby incorporated by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a liquid crystal
display device, and more particularly, to an apparatus and
method for driving a liquid crystal display device which is
capable of removing motion blurring of an image to improve
image quality.

[0004] 2. Discussion of the Related Art

[0005] In general, a liquid crystal display device displays
an image by adjusting light transmittance of liquid crystal
cells according to a video signal. An active matrix type
liquid crystal display device in which a switching element is
formed in each liquid crystal cell is suitable for displaying
amoving image. As the switching element used in the active
matrix type liquid crystal display device, a thin film tran-
sistor (hereinafter, referred to as “TFT”) is generally used.
[0006] FIG. 1 is a schematic view showing an apparatus
for driving a liquid crystal display device of the related art.
[0007] Referring to FIG. 1, the apparatus for driving the
liquid crystal display device of the related art includes an
image display unit 2 including liquid crystal cells which are
formed in regions defined by n gate lines GL.1 to GL.n and
m data lines DL1 to DLm, a data driver 4 for supplying an
analog video signal to the data lines DL1 to DLm, a gate
driver 6 for supplying a scan signal to the gate lines GL1 to
GLn, and a timing controller 8 which aligns and supplies
externally input data RGB to the data driver 4, generates a
data control signal DCS to control the data driver 4, and
generates a gate control signal GCS to control the gate driver
6.

[0008] The image display unit 2 includes a transistor array
substrate and a color filter array substrate facing each other,
spacers for uniformly maintaining a cell gap between these
two array substrates, and liquid crystal materials filled in the
gap provided by the spacers.

[0009] The image display unit 2 includes TFTs formed in
regions defined by the n gate lines GL1 to GLn and the m
data lines DL1 to DLm, and liquid crystal cells connected to
the TFTs. The TFTs supply the analog video signal supplied
from the data lines DL1 to DLm to the liquid crystal cells in
response to the scan signal supplied from the gate lines GLL1
to GLn. The liquid crystal cell includes a common electrode
and a pixel electrode connected to the TFT with the liquid
crystal interposed therebetween and thus may be equiva-
lently expressed by a liquid crystal capacitor Cle. The liquid
crystal cell further includes a storage capacitor Cst con-
nected to a previous-stage gate line such that the analog
video signal charged in the liquid crystal capacitor Clc is
maintained until the next analog video signal is charged.
[0010] The timing comntroller 8 aligns and supplies the
externally input data RGB according to the drive of the
image display unit 2 to the data driver 4. In addition, the
timing controller 8 generates the data control signal DCS
and the gate control signal GCS using an externally input dot
clock DCLK, a data enable signal DE, horizontal and
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vertical synchronization signals Hsync and Vsync, and con-
trols the driving timing of the data driver 4 and the gate
driver 6.

[0011] The gate driver 6 includes a shift register for
sequentially generating the scan signal, that is, a gate high
signal, in response to a gate start pulse GSP and a gate shift
clock GSC in the gate control signal GCS supplied from the
timing controller 8. The gate driver 6 sequentially supplies
the gate high signal to the gate lines GL of the image display
unit 2 and turns on the TFTs connected to the gate lines GL.
[0012] The data driver 4 converts the aligned data signal
Data supplied from the timing controller 8 into the analog
video signal according to the data control signal DCS
supplied from the timing controller 8 and supplies the analog
video signal of one horizontal line to the data lines DL for
each one horizontal period that the scan signal is supplied to
the gate lines GL. That is, the data driver 4 selects a gamma
voltage having a predetermined level according to the data
signal Data and supplies the selected gamma voltage to the
data lines DLL1 to DLm. At this time, the data driver 4 inverts
the polarity of the analog video signal supplied to the data
lines DL in response to a polarity control signal POL.
[0013] The apparatus for driving the liquid crystal display
device of the related art has a slow response speed due to the
properties such as inherent viscosity or elasticity of the
liquid crystal. That is, the response speed of the liquid
crystal varies depending on the physical properties and the
cell gap of the liquid crystal material. Conventionally, a
rising time is 20 to 80 ms and a falling time is 20 to 30 ms.
Since such a response speed of the liquid crystal material is
longer than a frame period (NTSC: 16.67 ms) of a moving
image, it progresses to the next frame before the voltage
charged in the liquid crystal cell reaches a desired voltage,
as shown in FIG. 2.

[0014] Since the display image of each frame displayed on
the image display unit 2 has influence on the display image
of the next frame, motion blurring is generated in which the
screen is blurred when displaying the moving image on the
image display unit 2, due to the perception of a viewer.

[0015] Accordingly, in the apparatus and method for driv-
ing the liquid crystal display device of the related art, a
contrast ratio deteriorates due to the motion blurring gener-
ated in the display image and thus image quality deterio-
rates.

[0016] Inorder to prevent the motion blurring generated in
the liquid crystal display device of the related art, a high-
speed driving apparatus for modulating a data signal for
increasing the response speed of the liquid crystal was
suggested.

[0017] FIG. 3 is a schematic block diagram showing the
high-speed driving apparatus of the related art.

[0018] Referring to FIG. 3, the high-speed driving appa-
ratus 50 of the related art includes a frame memory 52 for
storing data RGB of an input current frame Fn, a look-up
table 54 for comparing the data RGB of the input current
frame Fn with data of a previous frame Fn-1 stored in the
frame memory 52 and generating modulated data for
increasing the response speed of the liquid crystal, and a
mixer 56 for mixing the modulated data from the look-up
table 54 with the data RGB of the current frame Fn and
outputting the mixed data.

[0019] In the look-up table 54, the modulated data R'G'B'
having a voltage larger than that of the input data RGB in
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order to increase the response speed of the liquid crystal to
correspond to the gray level of the image, which is rapidly
changed, is registered.

[0020] Since the high-speed driving apparatus 50 of the
related art applies the voltage larger than an actual data
voltage to the liquid crystal using the look-up table 54, as
shown in FIG. 4, the liquid crystal more rapidly responds to
a target gray voltage and, when reaching a desired gray
level, the value is maintained.

[0021] Accordingly, the high-speed driving apparatus 50
of the related art as shown in FIG. 3 can reduce the motion
blurring of the display image by increasing the response
speed of the liquid crystal using the modulated data R'G'B'.
[0022] However, although the liquid crystal display device
of the related art displays the image using the high-speed
driving apparatus, the display image is not sharp due to the
motion blurring generated in a boundary between the display
images. That is, since brightness increases with a gradient in
the boundary between the display images, the motion blur-
ring is still generated although the liquid crystal is driven at
a high speed.

SUMMARY OF THE INVENTION

[0023] Accordingly, the present invention is directed to an
apparatus and method for driving a liquid crystal display
device that substantially obviate one or more problems due
to limitations and disadvantages of the related art.

[0024] An object of the present invention is to provide an
apparatus and method for driving a liquid crystal display
device, which is capable of removing motion blurring of an
image to improve image quality.

[0025] Additional advantages, objects, and features of the
invention will be set forth in part in the description which
follows and in part will become apparent to those having
ordinary skill in the art upon examination of the following
or may be learned from practice of the invention. The
objectives and other advantages of the invention may be
realized and attained by the structure particularly pointed out
in the written description and claims hereof as well as the
appended drawings.

[0026] To achieve these objects and other advantages and
in accordance with the purpose of the invention, as embod-
ied and broadly described herein, an apparatus for driving a
liquid crystal display device including an image display unit
including liquid crystal cells, a plurality of gate lines and a
plurality of data lines, is provided. The apparatus includes a
converter for detecting a motion vector from externally input
source data, converting one frame of an input original image
of the input source data into at least two conversion frames,
filtering images of the at least two conversion frames
according to the motion vector, and generating modulated
data; a gate driver for supplying a scan signal to the gate
lines; and a data driver for converting the modulated data
into an analog video signal and supplying the analog video
signal to the data lines.

[0027] In another aspect of the present invention, a
method for driving a liquid crystal display device having an
image display unit for displaying an image is provided. The
method includes detecting a motion vector from externally
input source data, converting one frame of an input original
image into at least two conversion frames, filtering images
of the at least two conversion frames according to the motion
vector, and generating modulated data; supplying a scan
signal to the gate lines; and converting the modulated data
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into an analog video signal in synchronization with the scan
signal and supplying the analog video signal to the data
lines.

[0028] In another aspect of the present invention, a con-
verter for a driver of driving a liquid crystal display device,
comprises: a first gamma correcting unit for gamma-cor-
recting input source data in one frame and generating first
data; a brightness/color separating unit for dividing the first
data into a brightness component and a color component;
and an image modulating unit for detecting the motion
vector from the brightness component, converting the
brightness component of the one frame into at least two
conversion frames, and filtering the images of the at least
two conversion frames according to the motion vector, and
generating modulated brightness component based on the
filtered images of the at least two conversion frames.
[0029] In another aspect of the present invention, a liquid
crystal display device comprises an image display umt
including liquid crystal cells, a plurality of gate lines and a
plurality of data lines; a converter for detecting a motion
vector from externally input source data, converting one
frame of an input original image of the input source data into
at least two conversion frames, filtering images of the at
least two conversion frames according to the motion vector,
and generating modulated data; a gate driver for supplying
a scan signal to the gate lines; and a data driver for
converting the modulated data into an analog video signal
and supplying the analog video signal to the data lines.
[0030] It is to be understood that both the foregoing
general description and the following detailed description of
the present invention are exemplary and explanatory and are
intended to provide further explanation of the invention as
claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] The accompanying drawings, which are included
to provide a further understanding of the invention and are
incorporated in and constitute a part of this application,
illustrate embodiment(s) of the invention and together with
the description serve to explain the principle of the inven-
tion. In the drawings:

[0032] FIG. 1 is a schematic view showing an apparatus
for driving a liquid crystal display device of the related art.
[0033] FIG. 2 is a view showing the response speed and
the brightness of a liquid crystal cell shown in FIG. 1.
[0034] FIG. 3 is a schematic block diagram showing a
high-speed driving apparatus of the related art.

[0035] FIG. 4 is a view showing the response speed and
the brightness of the liquid crystal cell in a case of using the
high-speed driving apparatus shown in FIG. 3.

[0036] FIG. 5 is a schematic view showing an apparatus
for driving a liquid crystal display device according to an
embodiment of the present invention.

[0037] FIG. 6 is a schematic block diagram showing a data
converter according to a first embodiment of the present
invention shown in FIG. 5.

[0038] FIG. 7 is a schematic block diagram showing an
image modulating unit according to first and second embodi-
ments of the present invention shown in FIG. 6.

[0039] FIG. 8 is a schematic block diagram showing a
motion detecting unit shown in FIG. 7.

[0040] FIG. 9 is a schematic block diagram showing a
filter coeflicient setting unit shown in FIG. 8.
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[0041] FIG. 10 is a waveform diagram showing a frame
control signal according to a first embodiment of the present
invention.

[0042] FIGS. 11A and 11B are waveform diagrams show-
ing a boundary between moving display images upon Gaus-
sian filtering according to an embodiment of the present
invention.

[0043] FIGS. 12A and 12B are waveform diagrams show-
ing a boundary between moving display images upon sharp-
ness filtering according to an embodiment of the present
invention.

[0044] FIG. 13 is a schematic block diagram showing a
motion filter unit according to first and second embodiments
of the present invention shown in FIG. 6.

[0045] FIG. 14 is a view showing data modulated by the
image modulating unit according to the first embodiment of
the present invention.

[0046] FIG. 15 is a waveform diagram showing a frame
control signal according to a second embodiment of the
present invention.

[0047] FIG. 16 is a schematic block diagram showing a
data converter according to a second embodiment of the
present invention shown in FIG. 5.

[0048] FIG. 17 is a schematic block diagram showing an
image modulating unit according to a third embodiment of
the present invention shown in FIG. 16.

[0049] FIG. 18 is a schematic block diagram showing a
motion detecting unit shown in FIG. 17.

[0050] FIG. 19 is a schematic block diagram showing a
filter coeflicient setting unit shown in FIG. 18.

[0051] FIGS. 20A to 20D are waveform diagrams showing
boundaries between moving display images upon Gaussian
and sharpness filtering according to an embodiment of the
present invention.

[0052] FIG. 21 is a schematic block diagram showing a
motion filter unit according to a third embodiment of the
present invention shown in FIG. 17.

[0053] FIG. 22 is a view showing data modulated by an
image modulating unit according to a third embodiment of
the present invention.

[0054] FIG. 23 is a schematic block diagram showing a
data converter according to a third embodiment of the
present invention shown in FIG. 5.

[0055] FIG. 24 is a schematic block diagram showing a
high-speed driving apparatus shown in FIG. 23.

DETAILED DESCRIPTION OF THE
INVENTION

[0056] Reference will now be made in detail to the pre-
ferred embodiments of the present invention, examples of
which are illustrated in the accompanying drawings. Wher-
ever possible, the same reference numbers will be used
throughout the drawings to refer to the same or like parts.
[0057] FIG. 5 is a schematic view showing an apparatus
for driving a liquid crystal display device according to an
embodiment of the present invention.

[0058] Referring to FIG. 5, the apparatus for driving the
liquid crystal display device according to the embodiment of
the present invention includes an image display unit 102
which includes liquid crystal cells formed in pixel regions
defined by n gate lines GL1 to GLn and m data lines DL.1
to DLm, a data converter 110 for detecting a motion vector
from externally input source data RGB, converting one
frame of an input original image into two conversion frames,
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filtering the images of the conversion frames converted by
the motion vector, and generating the modulated data R'G'B/,
a gate driver 106 for supplying a scan signal to the gate lines
GL1 to GLn, a data driver 104 for supplying an analog video
signal to the data lines DL1 to DLm, a timing controller 108
for aligning modulated data R'G'B' supplied from the data
converter 110 and supplying the aligned data signal Data to
the data driver 104, generating a data control signal DCS to
control the data driver 104, and generating a gate control
signal GCS to control the gate driver 106.

[0059] The image display unit 102 includes a transistor
array substrate and a color filter array substrate which face
each other, spacers for uniformly maintaining a cell gap
between the two array substrates, and liquid crystal filled in
the gap provided by the spacers.

[0060] The image display unit 102 includes TFTs formed
in regions defined by the n gate lines GL.1 to GLn and the
m data lines D1 to DLm, and liquid crystal cells connected
to the TFTs. The TFTs supply the analog video signal
supplied from the data lines DL1 to DLm to the liquid
crystal cell in response to the scan signal supplied from the
gate lines GL1 to GLn. The liquid crystal cell includes a
common electrode and a pixel electrode connected to the
TFT with the liquid crystal interposed therebetween and thus
may be equivalently expressed by a liquid crystal capacitor
Cle. The liquid crystal cell further includes a storage capaci-
tor Cst such that the analog video signal charged in the liquid
crystal capacitor Cle is maintained until the next analog
video signal is charged.

[0061] The data converter 110 detects a motion vector in
a block unit and a motion vector in a pixel unit from the
externally input source data RGB and detects a boundary
from the display image.

[0062] The data converter 110 converts the source data
RGB of one frame into two pieces of frame input data using
a frequency multiplier (not shown). That is, when the source
data RGB in a frame unit is supplied at a driving frequency
of 60 Hz, the data converter 110 converts the source data
RGB in the frame unit into data having a driving frequency
of 120 Hz.

[0063] The data converter 110 filters a boundary between
the moving display images in each frame input data accord-
ing to a filtering coeflicient corresponding to the detected
motion vector such that an undershoot is generated in the
boundary and/or the gradient of the boundary becomes
smooth, generates the modulated data R'G'B', and supplies
the generated modulated data R'G'B' to the timing controller
108.

[0064] The data converter 110 may be mounted or inte-
grated in the timing controller 108.

[0065] The timing controller 108 aligns the modulated
data R'G'B' to be appropriate for the driving of the image
display unit 102 and supplies the aligned modulated data
signal Data to the data driver 104.

[0066] In addition, the timing controller 108 generates the
data control signal DCS and the gate control signal GCS
using an externally input dot clock DCLK, a data enable
signal DE, horizontal and vertical synchronization signals
Hsync and Vsync and controls the driving timings of the
data driver 104 and the gate driver 106.

[0067] The gate driver 106 includes a shift register for
sequentially generating the scan signal, that is, a gate high
signal, in response to a gate start pulse GSP and a gate shift
clock GSC in the gate control signal GCS supplied from the
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timing controller 108. The gate driver 106 sequentially
supplies the gate high signal to the gate lines GL of the
image display unit 102 and turns on the TFTs connected to
the gate lines GL.

[0068] The data driver 104 converts the aligned modulated
data signal Data supplied from the timing controller 108 into
the analog video signal according to the data control signal
DCS supplied from the timing controller 108 and supplies
the analog video signal of one horizontal line to the data
lines DL for each one horizontal period that the scan pulse
is supplied to the gate line GL. That is, the data driver 104
selects a gamma voltage having a predetermined level
according to the data signal Data, generates the analog video
signal, and supplies the selected analog video signal to the
data lines DL1 to DLm. At this time, the data driver 104
inverts the polarity of the analog video signal supplied to the
data lines DL in response to a polarity control signal POL.

[0069] According to the apparatus and method for driving
the liquid crystal display device of the embodiment of the
present invention, it is possible to remove motion blurring of
amoving image by converting one frame of an input original
image into two conversion frames, filtering a boundary
between the moving display images of each of the two
conversion frames converted according to the motion vector
such that the gradient of the boundary becomes smooth
and/or an undershoot is generated in the boundary, and
generating the modulated data R'G'B'. Accordingly, the
apparatus and method for driving the liquid crystal display
device according to the embodiment of the present invention
can make a moving display image sharper and stereoscopi-
cally display a still image without noise.

[0070] FIG. 6 is a schematic block diagram showing the
data converter 110 according to a first embodiment of the
present invention shown in FIG. 5.

[0071] Referring to FIGS. 5 and 6, the data converter 110
according to the first embodiment of the present invention
includes a first gamma correcting unit 200, a brightness/
color separating unit 210, a delay unit 220, an image
modulating unit 230, a mixing unit 240, and a second
gamma correcting unit 250.

[0072] The first gamma correcting unit 200 reverse-
gamma corrects the source data RGB to first linear data R1,
G1 and B1 as expressed by Equation 1. At this time, the first
data R1, G1 and B1 become signals which are gamma-
corrected in consideration of the output characteristics of a
cathode ray tube.

R1=R* Equation 1
G1=G*
B1-B*

[0073] The brightness/color separating unit 210 divides

the first data R1, G1 and B1 in a frame unit into a brightness
component Y and color components U and V. The brightness
component Y and the color components U and V are
obtained by Equations 2 to 4.

Y=0.299%R1+0.587x G1+0.114xB1 Equation 2
U=0.493x(B1-Y) Equation 3
V=0.887x(R1-T) Equation 4
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[0074] The brightness/color separating unit 210 supplies
the brightness component Y to the image modulating unit
230 and supplies the color components U and V to the delay
unit 220.

[0075] While the image modulating unit 230 modulates
the brightness component Y in the frame unit, the delay unit
220 delays the color components U and V in the frame unit
to generate delayed color components UD and VD and
supplies the delayed color components UD and VD to the
mixing unit 240.

[0076] The image modulating unit 230 according to a first
embodiment of the present invention includes a memory umt
310, a double frame generating unit 312, a motion detecting
unit 314, a motion filter unit 316, and a multiplying unit 318,
as shown in FIG. 7.

[0077] The memory unit 310 stores the brightness com-
ponent YF in the frame unit supplied from the brightness/
color separating unit 210. The memory unit 310 supplies a
brightness component YFn of a current frame and a bright-
ness component YFn-1 of a previous frame to the motion
detecting unit 314.

[0078] The double frame generating unit 312 converts the
brightness component Y of an original image in the frame
unit supplied from the brightness/color separating unit 210
into first and second conversion frames YFD corresponding
to the original image and sequentially supplies the converted
first and second conversion frames YFD to the motion filter
unit 316. The double frame generating unit 312 supplies the
conversion frames having a driving frequency of 120 Hz to
the motion filter unit 316 when the original image in the
frame unit is supplied at a driving frequency of 60 Hz.
[0079] The motion detecting unit 314 includes a block
motion detecting unit 320, a pixel gray detecting unit 322, a
motion size detecting unit 324, and a filter coeflicient setting
unit 326, as shown in FIG. 8.

[0080] The block motion detecting unit 320 compares the
brightness component YFn of the current frame and the
brightness component YFn-1 of the previous frame in an ixi
block unit and detects motion vector X and Y including an
x-axis displacement and a Y-axis displacement of a motion
in the ixi block unit.

[0081] The pixel gray detecting unit 322 compares the
brightness components YFn of pixels in the current frame
and supplies a boundary gray level analysis signal BGAS to
the filter coeflicient setting unit 324. At this time, the pixel
gray detecting unit 322 receives the brightness component
YFn of the current frame in one horizontal line unit.
[0082] More specifically, the pixel gray detecting unit 322
compares the brightness components of adjacent pixels with
each other, detects variation in the gray level of a pixel unit,
and detects the boundary between the display images. The
pixel gray detecting unit 322 supplies the boundary gray
level analysis signal BGAS having a high level to the filter
coeflicient setting unit 326 when the gray level of the
boundary is changed from a high gray to a low gray and
supplies the boundary gray analysis signal BGAS having a
low level to the filter coeflicient setting unit 326 when the
gray level of the boundary is changed from the high gray to
the low gray.

[0083] The motion size detecting unit 324 detects a motion
size signal Ms by Equation 5 using the motion vectors X and
Y supplied from the block motion detecting unit 320 and
supplies the motion size signal Ms to the multiplying unit
318. The motion size signal Ms is determined by the X-axis
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displacement and the Y-axis displacement of the motion and
thus increases as the displacements are large.

Ms=/X2+Y2

[0084] The filter coeflicient setting unit 326 includes a
motion direction detecting unit 330, a selecting unit 332, a
Gaussian filter coeflicient setting unit 334, and a sharpness
filter coeflicient setting unit 336, as shown in FIG. 9.
[0085] The motion direction detecting unit 330 detects a
motion direction signal Md in the ixi block unit using the
motion vectors X and Y and supplies the motion direction
signal Md to the selecting unit 332. The motion direction
signal Md in the ixi block unit is determined by any one of
eight displacements including left side<->right side, upper
side<->lower side, left upper corner<->right lower corner
and left lower corner<->right upper corner.

[0086] The selecting unit 332 supplies the motion direc-
tion signal Md supplied from the motion direction detecting
unit 330 to the Gaussian filter coefficient setting unit 334 or
the sharpness filter coeflicient setting unit 336 according to
a frame control signal FCS. The frame control signal FCS of
an N” frame (or odd frame) of is in a high level and the
frame control signal FCS of an N+1% frame (or even frame)
is in a low level, as shown in FIG. 10,

[0087] The Gaussian filter coeflicient setting unit 334 sets
a Gaussian filter coefficient sFc for setting a gradient of the
boundary between the moving display images in the motion
direction Md according to the logic state of the boundary
gray level analysis signal BGAS.

[0088] More specifically, when the boundary gray level
analysis signal BGAS is in the high level, the Gaussian filter
coeflicient setting unit 334 sets the Gaussian filter coeflicient
sFc such that the brightness components of two pixels before
the boundary between the moving display images in the
motion direction Md have a predetermined gradient, as
shown in FIG. 11A.

[0089] Meanwhile, when the boundary gray level analysis
signal BGAS is in the low level, the Gaussian filter coeffi-
cient setting unit 334 sets the Gaussian filter coefficient sFc
such that the brightness component of one pixel before the
boundary between the moving display images in the motion
direction Md has a predetermined gradient, as shown in FIG.
11B.

[0090] The Gaussian filter coeflicient sFc may be set such
that the brightness component of at least one pixel before or
after the boundary between the moving display images in the
motion direction Md has a predetermined gradient.

[0091] The sharpness filter coeflicient setting unit 336 sets
a sharpness coeflicient uFc for generating an undershoot in
the boundary between the moving display images in the
motion direction Md according to the logic state of the
boundary gray level analysis signal BGAS.

[0092] More specifically, when the boundary gray level
analysis signal BGAS is in the high level, the sharpness filter
coeflicient setting unit 336 sets a sharpness filter coeflicient
uFc¢ such that the undershoot is generated in the brightness
components of two pixels before the boundary between the
moving display images in the motion direction Md, as
shown in FIG. 12A.

[0093] Meanwhile, when the boundary gray level analysis
signal BGAS is in the low level, the sharpness filter coef-
ficient setting unit 336 sets a sharpness filter coefficient uFc
such that the undershoot is generated in the brightness

Equation 5
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component of one pixel before the boundary between the
moving display images in the motion direction Md, as
shown in FIG. 12B.

[0094] The sharpness filter coeflicient uFc may be set such
that the undershoot is generated in the brightness component
of at least one pixel before or after the boundary between the
moving display images in the motion direction Md.

[0095] In FIG. 7, the motion filter unit 316 filters the
brightness component YFD of the conversion frame sup-
plied from the double frame generating unit 312 using the
Gaussian filter coefficient sFc or the sharpness filter coefli-
cient uFc supplied from the motion detecting unit 314
according to the frame control signal FCS.

[0096] The motion filter unit 316 includes a selector 340,
a Gaussian filter 342 and a sharpness filter 344, as shown in
FIG. 13.

[0097] The selector 340 selectively outputs the brightness
component YFD of the conversion frame according to the
frame control signal FCS. That is, the selector 340 supplies
the brightness component YFD of the conversion frame to
the Gaussian filter 342 according to the frame control signal
FCS having the high level and supplies the brightness
component YFD of the conversion frame to the sharpness
filter 344 according to the frame control signal FCS having
the low level.

[0098] The Gaussian filter 342 filters the boundary
between the moving display images in the brightness com-
ponent YFD of an N” conversion frame supplied by the
selecting unit 340 according to the Gaussian filter coeflicient
sFc and supplies the brightness component YFF of the
filtered N” conversion frame to the multiplying unit 318.
That is, the Gaussian filter 342 smoothly filters the boundary
between the moving display image according to the Gaus-
sian filter coeflicient sFc to have a predetermined gradient,
as shown in FIGS. 11A or 11B.

[0099] The sharpness filter 344 filters the boundary
between the moving display images in the brightness com-
ponent YFD of an N+1? conversion frame supplied by the
selecting unit 340 according to the sharpness filter coeffi-
cient uFc and supplies the brightness component YFF of the
filtered N+17 conversion frame to the multiplying unit 318.
That 1s, the sharpness filter 344 sharply filters the boundary
between the moving display image according to the sharp-
ness filter coeflicient uF¢, as shown in FIGS. 12A or 12B.
[0100] In FIG. 7, the multiplying unit 318 multiplies the
brightness component YFF of the filtered conversion frame
by the motion size signal Ms according to the frame control
signal FCS and supplies a modulated brightness component
Y' of the conversion frame to the mixing unit 240. Accord-
ingly, the boundary between the moving display images in
the brightness component YFF of the filtered N* conversion
frame has the gradient corresponding to the motion size
signal Ms. The boundary between the moving display
images in the brightness component YFF of the filtered
N+1 conversion frame has the undershoot corresponding to
the motion size signal Ms.

[0101] InFIG. 6, the mixing unit 240 mixes the modulated
brightness component Y' supplied from the image modulat-
ing unit 230 with the color components UD and VD supplied
from the delay unit 220 and generates second data R2, G2
and B2. The second data R2, G2 and B2 are obtained by
Equations 6 to 8.

R2=Y+0.000xUD+1.140x VD Equation 6
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G2=Y-0.396xUD-0.581xVD Equation 7

B2=Y"+2.029xUD+0.000x VD

[0102] The second gamma correcting unit 250 gamma-
corrects the second data R2, G2 and B2 supplied from the
mixing unit 240 by Equation 9 to generate modulated data
R'G'B'.

Equation 8

R'=R2V* Equation 9
G'=G2'*
B-B2\*

[0103] The second gamma correcting unit 250 gamma-

corrects the second data R2, G2 and B2 to generate the
modulated data R'G'B' suitable for the driving circuit of the
image display unit 102 using a look-up table and supplies the
modulated data R'G'B' to the timing controller 108.

[0104] The image modulating unit 230 according to the
first embodiment of the present invention converts one
frame of the original image into the first and second con-
version frame, filters the boundary between the moving
display images of the first conversion frame such that the
gradient of the boundary becomes smooth and generates the
modulated data R'G'B', and filters the boundary between the
display images of the second conversion frame such that the
undershoot is generated and generates the modulated data
R'G'B'.

[0105] For example, as shown in FIG. 14, when a rectan-
gular image having a brightness component of 100 moves in
a background image having a brightness component of 200
from the left side to the right side by four pixels, the image
is modulated by the image modulating unit 230 as follows.
[0106] First, an N* frame image of the original image is
displayed by the first and second conversion frames F1 and
F2.

[0107] More specifically, in the first conversion frame F1
of the N” frame of the original image, a predetermined
gradient is generated in boundaries BP1 and BP2 between
the moving display images by the Gaussian filter coefficient
sFc set according to the motion vector. In the second
conversion frame F2 of the N” frame of the original image,
the undershoot is generated in boundaries BP1 and BP2
between the moving display images by the sharpness filter
coefficient uFc set according to the motion vector.

[0108] That is, in the first conversion frame F1 of the N”
frame of the original image, the brightness components of
two pixels before the first boundary BP1 are smoothly
filtered (SF) when a high brightness component is changed
to a low brightness component. When the low brightness
component is changed to the high brightness component, the
brightness component of one pixel before the second bound-
ary BP2 is smoothly filtered (SF).

[0109] In the second conversion frame F2 of the N frame
of the original image, the brightness components of two
pixels before the first boundary BP1 are sharply filtered (UF)
when the high brightness component is changed to the low
brightness component. When the low brightness component
is changed to the high brightness component, the brightness
component of one pixel before the second boundary BP2 is
sharply filtered (UF).

[0110] In the first conversion frame F1 of the N+1” frame
of the original image, a predetermined gradient is generated
in boundaries BP1 and BP2 between the moving display
images by the Gaussian filter coeflicient sFc set according to

lth
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the motion vector. In the second conversion frame F2 of the
N+1? frame of the original image, an undershoot is gener-
ated in boundaries BP1 and BP2 between moving display
images by the sharpness filter coeflicient uFc set according
to the motion vector.

[011%] That is, in the first conversion frame F1 of the
N+1 frame of the original image, the brightness compo-
nents of two pixels before the first boundary BP1 are
smoothly filtered (SF) when the high brightness component
is changed to the low brightness component. When the low
brightness component is changed to the high brightness
component, the brightness component of one pixel before
the second boundary BP2 is smoothly filtered (SF).

[0112] In the second conversion frame F2 of the N+
frame of the original image, the brightness components of
two pixels before the first boundary BP1 are sharply filtered
(UF) when the high brightness component is changed to the
low brightness component. When the low brightness com-
ponent is changed to the high brightness component, the
brightness component of one pixel before the second bound-
ary BP2 is sharply filtered (UF).

[0113] Accordingly, the image modulating unit 230
according to the first embodiment of the present invention
can make the moving display image sharper and stereoscopi-
cally display a still image without noise.

[0114] The image modulating unit 230 according to a
second embodiment of the present invention has the same
configuration as that of the first embodiment of the present
invention except the logic state of the frame control signal
FCS.

[0115] In the image modulating unit 230 according to the
second embodiment of the present invention, the frame
control signal FCS of an N* frame (or odd frame) is in the
low level and the frame control signal FCS of an N+1”
frame (or even frame) is in the high level, as shown in FIG.
15.

[0116] The image modulating unit 230 according to the
second embodiment of the present invention converts one
frame of the original image into first and second conversion
frames, filters the boundary between the moving display
images of the first conversion frame according to the motion
vector such that the undershoot is generated in the boundary
and generates modulated data R'G'B', and filters the bound-
ary between the moving display images of the second
conversion frame such that the gradient of the boundary
becomes smooth and generates modulated data R'G'B'.

[0117] The image modulating unit 230 according to the
second embodiment of the present invention can alternately
perform smoothly and sharply filtering for the boundary
between the moving display images when the logic state of
the frame control signal FCS is inverted for each of a
plurality of frames of the original image. For example, when
the original image includes eight frames, each of the eight
frames of the original image is converted into the first and
second conversion frames FD1 and FD2, as shown in Table
1. In each of first to fourth frames of the original image, the
first conversion frame FD1 is smoothly filtered (SF) and the
second conversion frame FD2 is sharply filtered (UF). In
contrast, in each of fifth to eight frames of the original
image, the first conversion frame FDI1 is sharply filtered
(UF) and the second conversion frame FD2 is smoothly
filtered (SF).

lth
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TABLE 1
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Original image

First Second Third Fourth Fifth Sixth Seventh Eighth
frame frame frame frame frame frame frame frame
FD1 FD2 FD1 FD2 FD1 FD2 FD1 FD2 FD1 FD2 FDl FD2 FDl FD2 FD1 FD2

SF UF SF UF Sf UF SF UF UF SF UF

SF UF SF UF SF

[0118] FIG. 16 is a schematic block diagram showing a
data converter according to a second embodiment of the
present invention.

[0119] Referring to FIGS. 16 and 5, the data converter 110
according to the second embodiment of the present inven-
tion includes a first gamma correcting unit 200, a brightness/
color separating unit 210, a delay unit 220, an image
modulating unit 430, a mixing unit 240, and a second
gamma correcting unit 250.

[0120] The converter 110 according to the second embodi-
ment of the present invention has the same configuration as
that of the converter according to the first embodiment of the
present invention except the image modulating unit 430 and
thus a detailed description thereof will be omitted.

[0121] An image modulating unit 430 according to third
embodiment of the present invention converts one frame of
the original image into two conversion frames, filters the
boundary between the moving display images of each of the
two conversion frames converted according to the motion
vector based on the frame control signal FCS such that the
gradient of the boundary becomes smooth and an undershoot
is generated in the boundary, and generates the modulated
data R'GB".

[0122] The image modulating unit 430 includes a memory
unit 310, a double frame generating unit 312, a motion
detecting unit 414, a motion filter unit 416, and a multiplying
unit 418, as shown in FIG. 17.

[0123] The memory unit 310 and the double frame gen-
erating unit 312 in the image modulating unit 430 are the
same as those of the image modulating unit according to the
first embodiment of the present invention and a detailed
description thereof will be omitted.

[0124] The motion detecting unit 414 includes a block
motion detecting unit 320, a pixel gray detecting unit 322, a
motion size detecting unit 324, and a filter coeflicient setting
unit 426, as shown in FIG. 18.

[0125] The motion detecting unit 414 has the same con-
figuration as that of the motion detecting unit 314 according
to the first embodiment of the present invention except the
filter coefficient setting unit 426 and thus a detailed descrip-
tion thereof will be omitted.

[0126] As shown in FIG. 19, the filter coefficient setting
unit 426 includes a motion direction detecting unit 432, a
Gaussian filter coeflicient setting unit 434, and a sharpness
filter coeflicient setting unit 436.

[0127] The motion direction detecting unit 432 detects a
motion direction signal Md in the ixi block unit according to
the motion vectors X and Y supplied from the block motion
detecting unit 320 and supplies the motion direction signals
Md to the Gaussian filter coeflicient setting unit 434 and the
sharpness filter coeflicient setting unit 436. The motion
direction signal Md in the ixi block unit is determined by
any one of eight displacements including left side<->right

side, upper side<->lower side, left upper corner<->right
lower corner and left lower corner<->right upper corner.
[0128] The Gaussian filter coeflicient setting unit 434 sets
the Gaussian filter coeflicient sFc for setting the gradient of
the boundary between the moving display images in the
motion direction Md supplied from the motion direction
detecting unit 432 to vary depending on the frame control
signal FCS, according to the logic state of the boundary gray
level analysis signal BGAS.

[0129] More specifically, when the frame control signal
FCS is in the high level (N” frame) and the boundary gray
level analysis signal BGAS is in the high level, the Gaussian
filter coeflicient setting unit 434 sets the Gaussian filter
coeflicient sFc such that the brightness components of two
pixels before the boundary between the moving display
images in the motion direction Md have the predetermined
gradient, as shown in FIG. 20A.

[0130] When the frame control signal FCS is in the low
level (N+17 frame) and the boundary gray level analysis
signal BGAS is in the high level, the Gaussian filter coef-
ficient setting unit 434 sets the Gaussian filter coeflicient sFc
such that the brightness component of one pixel before the
boundary between the moving display images in the motion
direction Md has the predetermined gradient, as shown in
FIG. 20B.

[0131] Incontrast, when the frame control signal FCS is in
the high level (N frame) and the boundary gray level
analysis signal BGAS is in the low level, the Gaussian filter
coeflicient setting unit 434 sets the Gaussian filter coefficient
sFc such that the brightness component of one pixel after the
boundary between the moving display images in the motion
direction Md has the predetermined gradient, as shown in
FIG. 20C.

[0132] When the frame control signal FCS is in the low
level (N+1? frame) and the boundary gray level analysis
signal BGAS is in the low level, the Gaussian filter coefli-
cient setting unit 434 sets the Gaussian filter coefficient sFc
such that the brightness components of two pixels after the
boundary between the moving display images in the motion
direction Md have the predetermined gradient, as shown in
FIG. 20D.

[0133] The sharpness filter coefficient setting unit 436 sets
the sharpness filter coeflicient uFc for generating the under-
shoot in the boundary between the moving display images in
the motion direction Md supplied from the motion direction
detecting unit 432 to vary depending on the frame control
signal FCS, according to the logic state of the boundary gray
level analysis signal BGAS.

[0134] More specifically, when the frame control signal
FCS is in the high level (N* frame) and the boundary gray
analysis signal BGAS is in the high level, the sharpness filter
coeflicient setting unit 436 sets the sharpness filter coefli-
cient uFc such that the undershoot is generated in the
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brightness component of one pixel after the boundary
between the moving display images which move in the
motion direction Md, as shown in FIG. 20A.

[0135] When the frame control signal FCS is in the low
level (N+1? frame) and the boundary gray level analysis
signal BGAS is in the high level, the sharpness filter
coeflicient setting unit 436 sets the sharpness filter coeffi-
cient uFc such that the undershoot is generated in the
brightness components of two pixels after the boundary
between the moving display images in the motion direction
Md, as shown in FIG. 20B.

[0136] Incontrast, when the frame control signal FCS is in
the high level (N* frame) and the boundary gray level
analysis signal BGAS is in the low level, the sharpness filter
coeflicient setting unit 436 sets the sharpness filter coeffi-
cient uFc such that the undershoot is generated in the
brightness components of two pixels before the boundary
between the moving display images in the motion direction
Md, as shown in FIG. 20C.

[0137] When the frame control signal FCS is in the low
level (N+17 frame) and the boundary gray level analysis
signal BGAS is in the low level, the sharpness filter coef-
ficient setting unit 436 sets the sharpness filter coeflicient
uFc such that the undershoot is generated in the brightness
component of one pixel before the boundary between the
moving display images in the motion direction Md, as
shown in FIG. 20D.

[0138] In FIG. 17, the motion filter unit 416 filters the
brightness component YFD of the conversion frame sup-
plied from the double frame generating unit 312 using the
Gaussian filter coefficient sFc and the sharpness filter coef-
ficient uFc supplied from the motion detecting unit 414.
[0139] The motion filter unit 416 includes a Gaussian filter
442 and a sharpness filter 444, as shown in FIG. 21.
[0140] The Gaussian filter 442 smoothly filters the bound-
ary between the moving display images in the brightness
component YFD of the conversion frame supplied from the
double frame generating unit 312 according to the Gaussian
filter coeflicient sFc and supplies the smoothly filtered
brightness component YFS of the conversion frame to the
sharpness filter 444. The Gaussian filter 442 smoothly filters
the boundary between the moving display images to have
the predetermined gradient according to the Gaussian filter
coeflicient sFc, as shown in FIGS. 20A to 20D.

[0141] The sharpness filter 444 sharply filters the bound-
ary between the moving display images in the smoothly
filtered brightness component YFS of the conversion frame
supplied from the Gaussian filter 442 according to the
sharpness filter coeflicient uFc such that the undershoot is
generated in the boundary and supplies the sharply filtered
brightness component YFF of the conversion frame to the
multiplying unit 318. The sharpness filter 444 sharply filters
the boundary between the moving display images according
to the sharpness filter coefficient uFc, as shown in FIGS. 20A
to 20D.

[0142] In FIG. 17, the multiplying unit 418 multiplies the
filtered brightness component YFF of the conversion frame
by the motion size signal Ms and supplies the modulated
brightness component Y' of the conversion frame to the
mixing unit 240. The boundary between the moving display
images in the filtered brightness component YFF of the N
conversion frame has the gradient and the undershoot cor-
responding to the motion size signal Ms. The boundary
between the moving display images in the filtered brightness
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component YFF of the N+17 conversion frame has the
gradient and the undershoot corresponding to the motion
size signal Ms.

[0143] The image modulating unit 430 according to the
third embodiment of the present invention converts one
frame of the original image into the first and second con-
version frames, filters the brightness components of the
conversion frames to have the gradient and the undershoot
corresponding to the motion size signal Ms in the boundary
between the moving display images according to the motion
vector, and generates the modulated data R'G'B'".

[0144] For example, as shown in FIG. 22, when a rectan-
gular image having a brightness component of 100 moves in
a background image having a brightness component of 200
from the left side to the right side by four pixels, the image
is modulated by the image modulating unit 430 as follows.
[0145] First, an N* frame image of the original image is
displayed by the first and second conversion frames F1 and
F2.

[0146] More specifically, in the first and second conver-
sion frames F1 and F2 of the N frame of the original image,
the predetermined gradient due to the Gaussian filter coef-
ficient sFc set according to the motion vector and the
undershoot due to the sharpness filter coefficient uFc are
generated in the boundaries BP1 and BP2 between the
moving display images.

[0147] That is, in the first conversion frame F1 of the N**
frame of the original image, the brightness components of
two pixels before the first boundary BP1 are smoothly
filtered (SF) and the brightness component of one pixel after
the first boundary BP1 is sharply filtered (UF) when a high
brightness component is changed to a low brightness com-
ponent. When the low brightness component is changed to
the high brightness component, the brightness components
of two pixels before the second boundary BP2 are sharply
filtered (UF) and the brightness component of one pixel after
the second boundary BP2 is smoothly filtered (SF).

[0148] In the second conversion frame F2 of the N” frame
of the original image, the brightness component of one pixel
before the first boundary BP1 is smoothly filtered (SF) and
the brightness components of two pixels after the first
boundary BP1 are sharply filtered (UF) when the high
brightness component is changed to the low brightness
component. When the low brightness component is changed
to the high brightness component, the brightness component
of one pixel before the second boundary BP2 is sharply
filtered (UF) and the brightness components of the two
pixels after the second boundary BP2 are smoothly filtered
(SP).

[0149] Inthe first and second conversion frames F1 and F2
of the N+1? frame of the original image, the predetermined
gradient due to the Gaussian filter coefficient sFc set accord-
ing to the motion vector and the undershoot due to the
sharpness filter coeflicient uFc are generated in the bound-
aries BP1 and BP2 between the moving display images.
[015{9] That is, in the first conversion frame F1 of the
N+1 frame of the original image, the brightness compo-
nents of two pixels before the first boundary BP1 are
smoothly filtered (SF) and the brightness component of one
pixel after the first boundary BP1 is sharply filtered (UF)
when a high brightness component is changed to a low
brightness component. When the low brightness component
is changed to the high brightness component, the brightness
components of two pixels before the second boundary BP2
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are sharply filtered (UF) and the brightness component of
one pixel after the second boundary BP2 is smoothly filtered
(SF).

[0151] In the second conversion frame F2 of the N+
frame of the original image, the brightness component of
one pixel before the first boundary BP1 is smoothly filtered
(SF) and the brightness components of two pixels after the
first boundary BP1 are sharply filtered (UF) when the high
brightness component is changed to the low brightness
component. When the low brightness component is changed
to the high brightness component, the brightness component
of one pixel before the second boundary BP2 is sharply
filtered (UF) and the brightness components of the two
pixels after the second boundary BP2 are smoothly filtered
(SF).

[0152] Accordingly, the image modulating unit 230
according to the third embodiment of the present invention
can make the moving display image sharper and stereoscopi-
cally display a still image without noise.

[0153] FIG. 23 is a schematic block diagram showing a
converter according to a third embodiment of the present
invention.

[0154] Referring to FIGS. 23 and 5, the converter 110
according to the third embodiment of the present invention
includes a first gamma correcting unit 200, a brightness/
color separating unit 210, a delay unit 220, an image
modulating unit 230/430, a mixing unit 240, a second
gamma correcting unit 650, and a high-speed driving circuit
660.

[0155] The first gamma correcting unit 200, the bright-
ness/color separating unit 210, the delay unit 220, the image
modulating unit 230/430 and the mixing unit 240 are the
same as those of the first or second embodiment and thus a
detailed description thereof will be omitted.

[0156] The second gamma correcting unit 650 gamma-
corrects the second data R2, G2 and B2 supplied from the
mixing unit 240 by Equation 10 to generate third data R3,
G3 and B3.

lth

R3=R2V* Equation 10
G3-G2*
B3=B2'*

[0157] The second gamma correcting unit 650 gamma-

corrects the second data R2, G2 and B2 to generate the third
data R3, G3 and B3 suitable for the driving circuit of the
image display unit 102 using the look-up table and supplies
the third data R3, G3 and B3 to the high-speed driving
circuit 660.

[0158] The high-speed driving circuit 660, as shown in
FIG. 24, includes a frame memory 662 for storing the third
data R3, G3 and B3 supplied from the second gamma
correcting unit 650, a look-up table 664 for comparing the
third data R3, G3 and B3 of a current frame Fn supplied
from the second gamma correcting unit 650 with the third
data R3, G3 and B3 of a previous frame Fn-1 supplied from
the frame memory 662 and generating high-speed data MR,
MG and MB for increasing the response speed of the liquid
crystal, and a mixing unit 666 for mixing the high-speed data
MR, MG and MB supplied from the look-up table 664 with
the third data R3, G3 and B3 of the current frame Fn and
generating the modulated data R'G'B'.

[0159] In the look-up table 664, the high-speed data MR,
Mg and MB having a voltage larger than that of the third
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data R3, G3 and B3 of the current frame Fn in order to
increase the response speed of the liquid crystal to corre-
spond to the gray value of the image which is rapidly
changed is registered.

[0160] The mixing unit 666 mixes the third data R3, G3
and B3 of the current frame Fn with the high-speed data MR,
MG and MB to generate the modulated data R'G'B' and
supplies the generated modulated data R'G'B' to the timing
controller 108.

[0161] The converter 110 according to the third embodi-
ment of the present invention converts one frame of the
original image into the first and second conversion frames,
filters the brightness components of the conversion frames to
have the gradient and the undershoot corresponding to the
motion size signal Ms in the boundary between the moving
display images according to the motion vector, and converts
the filtered brightness components into the modulated data
for increasing the response speed of the liquid crystal,
thereby removing motion blurring of the moving image.
[0162] As described above, according to an apparatus and
method for driving a liquid crystal display device of the
embodiments of the present invention, it is possible to
remove motion blurring by detecting a motion vector from
source data, converting one frame of an input original image
into two conversion frames, filtering a boundary between the
moving display images of each of the two conversion frames
converted according to the motion vector such that the
gradient of the boundary becomes smooth and/or an under-
shoot is generated in the boundary, and generating the
modulated data. Accordingly, the embodiments of the
present invention can make a moving display image sharper
and stereoscopically display a still image without noise.
[0163] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention without departing from the spirit or scope
of the inventions. Thus, it is intended that the present
invention covers the modifications and variations of this
invention provided they come within the scope of the
appended claims and their equivalents.

What is claimed is:

1. An apparatus for driving a liquid crystal display device
including an image display unit including liquid crystal
cells, a plurality of gate lines and a plurality of data lines, the
apparatus comprising:

a converter for detecting a motion vector from externally
input source data, converting one frame of an input
original image of the input source data into at least two
conversion frames, filtering images of the at least two
conversion frames according to the motion vector, and
generating modulated data;

a gate driver for supplying a scan signal to the gate lines;
and

a data driver for converting the modulated data into an
analog video signal and supplying the analog video
signal to the data lines.

2. The apparatus according to claim 1, further comprising

a timing controller for aligning the modulated data and
supplying the aligned modulated data to the data driver,
generating a data control signal to control the data driver,
and generating a gate control signal to control the gate
driver.

3. The apparatus according to claim 1, wherein the
converter comprises:
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a first gamma correcting unit for gamma-correcting the
input source data in the one frame and generating first
data;

a brightness/color separating unit for dividing the first
data into a brightness component and a color compo-
nent;

an image modulating unit for detecting the motion vector
from the brightness component, converting the bright-
ness component of the one frame into the at least two
conversion frames, and filtering the images of the at
least two conversion frames according to the motion
vector, and generating modulated brightness compo-
nent;

a delay unit for delaying the color component while the
image modulating unit generates the modulated bright-
ness component;

a mixing unit for mixing the modulated brightness com-
ponent with the delayed color component and gener-
ating second data; and

a second gamma correcting unit for gamma-correcting the
second data supplied from the mixing unit and gener-
ating the modulated data.

4. The apparatus according to claim 3, wherein the image

modulating unit comprises:

amemory unit for storing the brightness component in the
one frame supplied from the brightness/color separat-
ing unit;

a double frame converting unit for converting the bright-
ness component of the input original image in the one
frame supplied from the memory unit into first and
second conversion frames corresponding to the input
original image and sequentially outputting the first and
second conversion frames;

a motion detecting unit for setting a Gaussian filter
coeflicient and a sharpness filter coeflicient according
to a frame control signal using a brightness component
of a previous frame and a brightness component of a
current frame of the input original image supplied from
the memory unit and detecting a motion size signal of
a moving image;

amotion filter unit for filtering the brightness components
of the conversion frames according to the Gaussian
filter coefficient and the sharpness filter coeflicient; and

a multiplying unit for multiplying the brightness compo-
nents of the conversion frames filtered by the motion
filter unit by the motion size signal and supplying the
multiplied signal to the mixing unit.

5. The apparatus according to claim 4, wherein the motion
detecting unit comprises:

a block motion detecting unit for comparing the bright-
ness component of the previous frame with the bright-
ness component of the current frame in an ixi block unit
and detecting an X-axis displacement and a Y-axis
displacement of a motion;

a pixel gray detecting unit for comparing brightness
components of pixels in the current frame, detecting a
variation in gray level of a pixel unit to detect a
boundary between moving display images, and gener-
ating a boundary gray level analysis signal correspond-
ing to the variation in gray level of the boundary;

a filter coeflicient setting unit for setting the Gaussian
filter coeflicient and the sharpness filter coeflicient
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according to the boundary gray level analysis signal
using the X-axis displacement and the Y-axis displace-
ment; and

a motion size detecting unit for detecting the motion size
signal using the X-axis displacement and the Y-axis
displacement.

6. The apparatus according to claim 5, wherein the pixel
gray detecting unit generates the boundary gray level analy-
sis signal having a high level when the gray level of the
boundary is changed from a high gray level to a low gray
level and generates the boundary gray level analysis signal
having a low level when the gray level of the boundary is
changed from the low gray level from the high gray level.

7. The apparatus according to claim 6, wherein the filter
coeflicient setting unit comprises:

a motion direction detecting unit for detecting a motion
direction signal using the X-axis displacement and the
Y-axis displacement;

a selecting unit for selectively outputting the motion
direction signal according to the frame control signal;

a Gaussian filter coeflicient setting unit for setting the
Gaussian filter coeflicient corresponding to the motion
direction signal supplied from the selecting unit,
according to the boundary gray level analysis signal;
and

a sharpness filter coefficient setting unit for setting the
sharpness filter coeflicient corresponding to the motion
direction signal supplied from the selecting unit,
according to the boundary gray level analysis signal.

8. The apparatus according to claim 7, wherein the
Gaussian filter coeflicient setting unit sets the Gaussian filter
coeflicient for smoothly filtering a brightness component of
at least one pixel immediately adjacent to the boundary
between the moving display images in a direction corre-
sponding to the motion direction signal according to the
boundary gray level analysis signal.

9. The apparatus according to claim 8, wherein the
Gaussian filter coeflicient setting unit sets the Gaussian filter
coeflicient such that brightness components of two pixels
immediately before the boundary are smoothly filtered when
the boundary gray level analysis signal has the high level,
and sets the Gaussian filter coeflicient such that a brightness
component of one pixel immediately before the boundary is
smoothly filtered when the boundary gray level analysis
signal has the low level.

10. The apparatus according to claim 7, wherein the
sharpness filter coefficient setting unit sets the sharpness
filter coefficient for sharply filtering a brightness component
of at least one pixel immediately adjacent to the boundary
between the moving display images in a direction corre-
sponding to the motion direction signal according to the
boundary gray analysis signal.

11. The apparatus according to claim 10, wherein the
sharpness filter coefficient setting unit sets the sharpness
filter coefficient such that brightness components of two
pixels immediately before the boundary are sharply filtered
when the boundary gray analysis signal has the high level,
and sets the sharpness filter coeflicient such that a brightness
component of one pixel immediately before the boundary is
sharply filtered when the boundary gray level analysis signal
has the low level.

12. The apparatus according to claim 7, wherein the
motion filter unit comprises:
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a selecting unit for selectively outputting the brightness
components of the first and second conversion frames
according to the frame control signal,

a Gaussian filter for smoothly filtering the brightness
component of the first conversion frame supplied from
the selecting unit according to the Gaussian filter
coeflicient and supplying the filtered brightness com-
ponent to the multiplying unit; and

a sharpness filter for sharply filtering the brightness
component of the second conversion frame supplied
from the selecting unit according to the sharpness filter
coeflicient and supplying the filtered brightness com-
porent to the multiplying unit.

13. The apparatus according to claim 6, wherein the filter

coeflicient setting unit comprises:

a motion direction detecting unit for detecting a motion
direction signal using the X-axis displacement and the
Y-axis displacement;

a Gaussian filter coeflicient setting unit for setting the
Gaussian filter coeflicient to vary depending on the
motion direction signal, according to the frame control
signal and the boundary gray level analysis signal; and

a sharpness filter coefficient setting unit for setting the
sharpness filter coefficient to vary depending on the
motion direction signal, according to the frame control
signal and the boundary gray level analysis signal.

14. The apparatus according to claim 13, wherein the
Gaussian filter coeflicient setting unit sets the Gaussian filter
coeflicient for smoothly filtering the brightness of at least
one pixel immediately adjacent to a boundary between the
moving display images in a direction corresponding to the
motion direction signal to vary depending on the boundary
gray level analysis signal, according to the frame control
signal.

15. The apparatus according to claim 14, wherein the
Gaussian filter coeflicient setting unit:

sets the Gaussian filter coeflicient such that brightness
components of two pixels immediately before the
boundary are smoothly filtered when the frame control
signal has a high level and the boundary gray level
analysis signal has the high level,

sets the Gaussian filter coefficient such that a brightness
component of one pixel before the boundary is
smoothly filtered when the frame control signal has a
low level and the boundary gray level analysis signal
has the high level,

sets the Gaussian filter coefficient such that a brightness
component of one pixel immediately after the boundary
is smoothly filtered when the frame control signal has
the high level and the boundary gray level analysis
signal has the low level, and

sets the Gaussian filter coeflicient such that brightness
components of two pixels immediately after the bound-
ary are smoothly filtered when the frame control signal
has the low level and the boundary gray analysis signal
has the low level.

16. The apparatus according to claim 13, wherein the
sharpness filter coefficient setting unit sets the sharpness
filter coeflicient for sharply filtering the brightness of at least
one pixel immediately adjacent to a boundary between the
moving display images in a direction corresponding to the
motion direction signal to vary depending on the boundary
gray level analysis signal, according to the frame control
signal.
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17. The apparatus according to claim 16, wherein the

sharpness filter coefficient setting unit:

sets the sharpness filter coefficient such that a brightness
component of one pixel immediately after the boundary
is sharply filtered when the frame control signal has a
high level and the boundary gray level analysis signal
has the high level,

sets the sharpness filter coefficient such that brightness
components of two pixels immediately after the bound-
ary are sharply filtered when the frame control signal
has a low level and the boundary gray level analysis
signal has the high level,

sets the sharpness filter coeflicient such that brightness
components of two pixels immediately before the
boundary are sharply filtered when the frame control
signal has the high level and the boundary gray level
analysis signal has the low level, and

sets the sharpness filter coefficient such that a brightness
component of one pixel immediately before the bound-
ary is sharply filtered when the frame control signal has
the low level and the boundary gray level analysis
signal has the low level.

18. The apparatus according to claim 13, wherein the

motion filter unit comprises:

a Gaussian filter for smoothly filtering the brightness
components of the conversion frames according to the
Gaussian filter coefficient; and

a sharpness filter for sharply filtering the brightness
components of the conversion frames filtered by the
Gaussian filter according to the sharpness filter coefli-
cient and supplying the filtered brightness components
to the multiplying unit.

19. The apparatus according to claim 1, wherein the

converter comprises:

a first gamma correcting unit for gamma-correcting the
input source data in the one frame and generating first
data;

a brightness/color separating unit for dividing the first
data into a brightness component and a color compo-
nent;

an image modulating unit for detecting the motion vector
from the brightness component, converting the bright-
ness component of the one frame into the at least two
conversion frames, and filtering the images of the at
least two conversion frames according to the motion
vector, and generating modulated brightness compo-
nent,

a delay unit for delaying the color component while the
image modulating unit generates the modulated bright-
ness component;

a mixing unit for mixing the modulated brightness com-
ponent with the delayed color component and gener-
ating second data;

a second gamma correcting unit for gamma-correcting the
second data supplied from the mixing unit and gener-
ating third data; and

a high-speed driving circuit for modulating the third data
and generating the modulated data for increasing the
response speed of the liquid crystal.

20. The apparatus according to claim 19, wherein the

image modulating unit comprises:

amemory unit for storing the brightness component in the
one frame supplied from the brightness/color separat-
ing unit;
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a double frame converting unit for converting the bright-
ness component of the input original image in the one
frame supplied from the memory unit into first and
second conversion frames corresponding to the input
original image and sequentially outputting the first and
second conversion frames;

motion detecting unit for setting a Gaussian filter
coefficient and a sharpness filter coefficient according
to a frame control signal using a brightness component
of a previous frame and a brightness component of a
current frame of the input original image supplied from
the memory unit and detecting a motion size signal of
a moving image;

amotion filter unit for filtering the brightness components
of the conversion frames according to the Gaussian
filter coeflicient and the sharpness filter coeflicient; and

a multiplying unit for multiplying the brightess compo-
nents of the conversion frames filtered by the motion
filter unit by the motion size signal and supplying the
multiplied signal to the mixing unit.

21. The apparatus according to claim 20, wherein the

motion detecting unit comprises:

a block motion detecting unit for comparing the bright-
ness component of the previous frame with the bright-
ness component of the current frame in an ixi block unit
and detecting an X-axis displacement and a Y-axis
displacement of a motion;
pixel gray detecting unit for comparing brightness
components of pixels in the current frame, detecting a
variation in gray level of a pixel unit to detect a
boundary between moving display images, and gener-
ating a boundary gray level analysis signal correspond-
ing to the variation in gray level of the boundary;

a filter coeflicient setting unit for setting the Gaussian
filter coefficient and the sharpness filter coeflicient
according to the boundary gray level analysis signal
using the X-axis displacement and the Y-axis displace-
ment; and

a motion size detecting unit for detecting the motion size
signal using the X-axis displacement and the Y-axis
displacement.

22. The apparatus according to claim 21, wherein the
pixel gray detecting unit generates the boundary gray level
analysis signal having a high level when the gray level of the
boundary is changed from a high gray level to a low gray
level and generates the boundary gray level analysis signal
having a low level when the gray level of the boundary is
changed from the low gray level from the high gray level.

23. The apparatus according to claim 22, wherein the filter
coeflicient setting unit comprises:

a motion direction detecting unit for detecting a motion
direction signal using the X-axis displacement and the
Y-axis displacement;
selecting unit for selectively outputting the motion
direction signal according to the frame control signal;
a Gaussian filter coeflicient setting unit for setting the

Gaussian filter coefficient corresponding to the motion

direction signal supplied from the selecting unit,

according to the boundary gray level analysis signal;
and

a sharpness filter coefficient setting unit for setting the
sharpness filter coeflicient corresponding to the motion
direction signal supplied from the selecting unit,
according to the boundary gray level analysis signal.
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24. The apparatus according to claim 22, wherein the filter
coeflicient setting unit comprises:

a motion direction detecting unit for detecting a motion
direction signal using the X-axis displacement and the
Y-axis displacement;

a Gaussian filter coefficient setting unit for setting the
Gaussian filter coefficient to vary depending on the
motion direction signal, according to the frame control
signal and the boundary gray level analysis signal; and

a sharpness filter coefficient setting unit for setting the
sharpness filter coeflicient to vary depending on the
motion direction signal, according to the frame control
signal and the boundary gray level analysis signal.

25. The apparatus according to claim 19, wherein the
high-speed driving circuit comprises:

a frame memory for storing the third data supplied from

the second gamma correcting unit; and

a look-up table for generating the modulated data using
the third data of a current frame supplied from the
second gamma correcting unit and the third data of a
previous frame from the frame memory.

26. A method for driving a liquid crystal display device
having an image display unit for displaying an image, the
method comprising:

detecting a motion vector from externally input source
data, converting one frame of an input original image
into at least two conversion frames, filtering images of
the at least two conversion frames according to the
motion vector, and generating modulated data;

supplving a scan signal to the gate lines; and

converting the modulated data into an analog video signal
in synchronization with the scan signal and supplying
the analog video signal to the data lines.

27. The method according to claim 26, wherein the

detecting step comprises:

gamma-correcting the input source data in the one frame
unit and generating first data;

dividing the first data into a brightness component and a
color component;

detecting the motion vector from the brightness compo-
nent, converting the brightness component of the one
frame into the at least two conversion frames, and
filtering the images of the at least two conversion
frames according to the motion vector, and generating
modulated brightness component;

delaying the color component while generating the modu-
lated brightness component;

mixing the modulated brightness component with the
delayed color component and generating second data;
and

gamma-correcting the second data and generating the
modulated data.

28. The method according to claim 27, wherein the step
of generating the modulated brightness component com-
prises:

storing the divided brightness component in the one
frame;

converting the brightness component of an original image
in the one frame into first and second conversion
frames corresponding to the input original image and
sequentially outputting the first and second conversion
frames;

setting a Gaussian filter coefficient and a sharpness filter
coeflicient according to a frame control signal using a
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brightness component of a previous frame and a bright-
ness component of a current frame of the input original
image and detecting a motion size signal of a moving
image;

filtering the brightness components of the conversion

frames according to the Gaussian filter coefficient and
the sharpness filter coeflicient; and
multiplying the brightness components of the conversion
frames filtered in the step of filtering the brightness
components of the conversion frames by the motion
size signal and generating the modulated brightness
component.
29. The method according to claim 28, wherein the step
of detecting the motion size signal comprises:
comparing the brightness component of the previous
frame with the brightness component of the current
frame in an ixi block unit and detecting an X-axis
displacement and a Y-axis displacement of a motion:

comparing brightness components of pixels in the current
frame, detecting a variation in gray level of a pixel unit
to detect a boundary between moving display images,
and generating a boundary gray level analysis signal
corresponding to the variation in gray level of the
boundary;

setting the Gaussian filter coeflicient and the sharpness

filter coeflicient according to the boundary gray level
analysis signal using the X-axis displacement and the
Y-axis displacement; and

detecting the motion size signal using the X-axis displace-

ment and the Y-axis displacement.

30. The method according to claim 29, wherein the step
of generating boundary gray level analysis signal comprises
generating the boundary gray level analysis signal having a
high level when the gray level of the boundary is changed
from a high gray level to a low gray level and generating the
boundary gray level analysis signal having a low level when
the gray level of the boundary is changed from the low gray
level from the high gray level.

31. The method according to claim 30, wherein the step
of setting the Gaussian filter coeflicient and the sharpness
filter coefficient comprises:

detecting a motion direction signal using the X-axis

displacement and the Y-axis displacement;

selectively outputting the motion direction signal accord-

ing to the frame control signal;

setting the Gaussian filter coefficient which depends on

the selected motion direction signal, according to the
boundary gray level analysis signal; and

setting the sharpness filter coeflicient which depends on

the selected motion direction signal, according to the
boundary gray level analysis signal.

32. The method according to claim 31, wherein the step
of setting the Gaussian filter coefficient comprises setting the
Gaussian filter coeflicient for smoothly filtering a brightness
component of at least one pixel immediately adjacent to the
boundary between the moving display images in a direction
corresponding to the motion direction signal according to
the boundary gray level analysis signal.

33. The method according to claim 32, wherein the step
of setting the Gaussian filter coeflicient comprises setting the
Gaussian filter coeflicient such that brightness components
of two pixels immediately before the boundary are smoothly
filtered when the boundary gray level analysis signal has the
high level, and setting the Gaussian filter coeflicient such
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that a brightness component of one pixel immediately before
the boundary is smoothly filtered when the boundary gray
level analysis signal has the low level.

34. The method according to claim 31, wherein the step
of setting the sharpness filter coeflicient comprises setting
the sharpness filter coeflicient for sharply filtering a bright-
ness component of at least one pixel immediately adjacent to
the boundary between the moving display images in a
direction corresponding to the motion direction signal
according to the boundary gray level analysis signal.

35. The method according to claim 34, wherein the step
of setting the sharpness filter coeflicient comprises setting
the sharpness filter coeflicient such that brightness compo-
nents of two pixels immediately before the boundary are
sharply filtered when the boundary gray level analysis signal
has the high level, and setting the sharpness filter coefficient
such that a brightness component of one pixel immediately
before the boundary is sharply filtered when the boundary
gray level analysis signal has the low level.

36. The method according to claim 31, wherein the step
of filtering the brightness components of the conversion
frames comprises:

selectively outputting the brightness components of the

first and second conversion frames according to the
frame control signal;

smoothly filtering the brightness component of the

selected first conversion frame according to the Gaus-
sian filter coefficient; and

sharply filtering the brightness component of the selected

second conversion frame according to the sharpness
filter coeflicient.

37. The method according to claim 30, wherein the step
of setting the Gaussian filter coeflicient and the sharpness
filter coeflicient comprises:

detecting a motion direction signal using the X-axis

displacement and the Y-axis displacement;

setting the Gaussian filter coefficient to vary depending on

the motion direction signal, according to the frame
control signal and the boundary gray level analysis
signal; and

setting the sharpness filter coeflicient to vary depending

on the motion direction signal, according to the frame
control signal and the boundary gray level analysis
signal.

38. The method according to claim 37, wherein the step
of setting the Gaussian filter coeflicient comprises setting the
Gaussian filter coeflicient for smoothly filtering the bright-
ness of at least one pixel immediately adjacent to a boundary
between the moving display images in a direction corre-
sponding to the motion direction signal to vary depending on
the boundary gray level analysis signal, according to the
frame control signal.

39. The method according to claim 38, wherein the step
of setting the Gaussian filter coeflicient comprises:

setting the Gaussian filter coefficient such that brightness

components of two pixels immediately before the
boundary are smoothly filtered when the frame control
signal has a high level and the boundary gray level
analysis signal has the high level,

setting the Gaussian filter coeflicient such that a bright-

ness component of one pixel immediately before the
boundary is smoothly filtered when the frame control
signal has a low level and the boundary gray level
analysis signal has the high level,
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setting the Gaussian filter coefficient such that a bright-
ness component of one pixel immediately after the
boundary is smoothly filtered when the frame control
signal has the high level and the boundary gray level
analysis signal has the low level, and

setting the Gaussian filter coeflicient such that brightness

components of two pixels immediately after the bound-
ary are smoothly filtered when the frame control signal
has the low level and the boundary gray level analysis
signal has the low level.

40. The method according to claim 37, wherein the step
of setting the sharpness filter coeflicient comprises setting
the sharpness filter coeflicient for sharply filtering the bright-
ness of at least one pixel immediately adjacent to a boundary
between the moving display images in a direction corre-
sponding to the motion direction signal to vary depending on
the boundary gray level analysis signal, according to the
frame control signal.

41. The method according to claim 40, wherein the step
of setting the sharpness filter coeflicient comprises:

setting the sharpness filter coefficient such that a bright-

ness component of one pixel immediately after the
boundary is sharply filtered when the frame control
signal has a high level and the boundary gray level
analysis signal has the high level,

setting the sharpness filter coefficient such that brightness

components of two pixels immediately after the bound-
ary are sharply filtered when the frame control signal
has a low level and the boundary gray level analysis
signal has the high level,

setting the sharpness filter coefficient such that brightness

components of two pixels immediately before the
boundary are sharply filtered when the frame control
signal has the high level and the boundary gray level
analysis signal has the low level, and

setting the sharpness filter coefficient such that a bright-

ness component of one pixel immediately before the
boundary is sharply filtered when the frame control
signal has the low level and the boundary gray level
analysis signal has the low level.

42. The method according to claim 37, wherein the step
of filtering the brightness components of the conversion
frames comprises:

smoothly filtering the brightness components of the con-

version frames according to the Gaussian filter coeffi-
cient; and

sharply filtering the brightness components of the con-

version frames filtered in the step of smoothly filtering
the brightness components, according to the sharpness
filter coeflicient.

43. The method according to claim 35, wherein the
detecting step comprises:

gamma-correcting the input source data in the one frame

unit and generating first data;

dividing the first data into a brightness component and a

color component;

detecting the motion vector from the brightness compo-

nent, converting the brightness component of the one
frame into the at least two conversion frames, and
filtering the images of the at least two conversion
frames according to the motion vector, and generating
modulated brightness component;

delaying the color component while generating the modu-

lated brightness component;
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mixing the modulated brightness component with the
delayed color component and generating second data;

gamma-correcting the second data and generating third
data; and

modulating the third data and generating the modulated

data for increasing the response speed of the liquid
crystal.

44. The method according to claim 43, wherein the step
of generating the modulated brightness component com-
prises:

storing the divided brightness component in the one

frame;

converting the brightness component of an original image

in the one frame into first and second conversion
frames corresponding to the input original image and
sequentially outputting the first and second conversion
frames;

setting a Gaussian filter coefficient and a sharpness filter

coeflicient according to a frame control signal using a
brightness component of a previous frame and a bright-
ness component of a current frame of the input original
image and detecting a motion size signal of a moving
image;

filtering the brightness components of the conversion

frames according to the Gaussian filter coeflicient and
the sharpness filter coeflicient; and
multiplying the brightness components of the conversion
frames filtered in the step of filtering the brightness
components of the conversion frames by the motion
size signal and generating the modulated brightness
component.
45. The method according to claim 44, wherein the step
of detecting the motion size signal comprises:
comparing the brightness component of the previous
frame with the brightness component of the current
frame in an ixi block unit and detecting an X-axis
displacement and a Y-axis displacement of a motion;

comparing brightness components of pixels in the current
frame, detecting a variation in gray level of a pixel umt
to detect a boundary between moving display images,
and generating a boundary gray level analysis signal
corresponding to the variation in gray level of the
boundary;

setting the Gaussian filter coeflicient and the sharpness

filter coeflicient according to the boundary gray level
analysis signal using the X-axis displacement and the
Y-axis displacement; and

detecting the motion size signal using the X-axis displace-

ment and the Y-axis displacement.

46. The method according to claim 45, wherein the step
of generating boundary gray level analysis signal comprises
generating the boundary gray level analysis signal having a
high level when the gray level of the boundary is changed
from a high gray level to a low gray level and generating the
boundary gray level analysis signal having a low level when
the gray level of the boundary is changed from the low gray
level from the high gray level.

47. The method according to claim 46, wherein the step
of setting the Gaussian filter coeflicient and the sharpness
filter coeflicient comprises:

detecting a motion direction signal using the X-axis

displacement and the Y-axis displacement;

selectively outputting the motion direction signal accord-

ing to the frame control signal;
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setting the Gaussian filter coefficient which depends on
the selected motion direction signal, according to the
boundary gray level analysis signal; and

setting the sharpness filter coeflicient which depends on
the selected motion direction signal, according to the
boundary gray level analysis signal.

48. The method according to claim 46, wherein the step
of setting the Gaussian filter coeflicient and the sharpness
filter coefficient comprises:

detecting a motion direction signal using the X-axis
displacement and the Y-axis displacement;

setting the Gaussian filter coeflicient to vary depending on
the motion direction signal, according to the frame
control signal and the boundary gray level analysis
signal; and

setting the sharpness filter coeflicient to vary depending
on the motion direction signal, according to the frame
control signal and the boundary gray level analysis
signal.

49. The method according to claim 43, wherein the step
of modulating the modulated data generated at the step of
gamma-correcting the second data comprises:

storing the modulated data generated at the step of
gamma-correcting the second data in a frame memory;
and

generating the modulated data for the converting step
using the modulated data of a current frame and the
modulated data of a previous frame from the frame
memory using a look-up table.

50. The method according to claim 49, wherein the step
of generating the modulated data for the converting step
further comprises mixing the modulated data from the
look-up table with the modulated data generated at the step
of gamma-correcting the second data.

51. A converter for a driver driving a liquid crystal display
device, comprising:

a first gamma correcting unit for gamma-correcting input

source data in one frame and generating first data;

a brightness/color separating unit for dividing the first
data into a brightness component and a color compo-
nent; and

an image modulating unit for detecting the motion vector
from the brightness component, converting the bright-
ness component of the one frame into at least two
conversion frames, and filtering the images of the at
least two conversion frames according to the motion
vector, and generating modulated brightness compo-
nent based on the filtered images of the at least two
conversion frames.

52. The converter according to claim 51, further compris-

ing:

a delay unit for delaying the color component while the
image modulating unit generates the modulated bright-
ness component;

a mixing unit for mixing the modulated brightness com-
ponent with the delayed color component and gener-
ating second data; and

a second gamma correcting unit for gamma-correcting the
second data supplied from the mixing unit and gener-
ating the modulated data.

53. The converter according to claim 51, wherein the

image modulating unit comprises:
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amemory unit for storing the brightness component in the
one frame supplied from the brightness/color separat-
ing unit;

a double frame converting unit for converting the bright-
ness component of the input original image in the one
frame supplied from the memory unit into first and
second conversion frames corresponding to the input
original image and sequentially outputting the first and
second conversion frames;

a motion detecting unit for setting a Gaussian filter
coeflicient and a sharpness filter coefficient according
to a frame control signal using a brightness component
of a previous frame and a brightness component of a
current frame of the input original image supplied from
the memory unit and detecting a motion size signal of
a moving image;

amotion filter unit for filtering the brightness components
of the conversion frames according to the Gaussian
filter coeflicient and the sharpness filter coeflicient; and

a multiplying unit for multiplying the brightness compo-
nents of the conversion frames filtered by the motion
filter unit by the motion size signal and supplying the
multiplied signal to the mixing unit.

54. The converter according to claim 53, wherein the

motion detecting unit comprises:

a block motion detecting unit for comparing the bright-
ness component of the previous frame with the bright-
ness component of the current frame in an ixi block unit
and detecting an X-axis displacement and a Y-axis
displacement of a motion;

a pixel gray detecting unit for comparing brightness
components of pixels in the current frame, detecting a
variation in gray level of a pixel unit to detect a
boundary between moving display images, and gener-
ating a boundary gray level analysis signal correspond-
ing to the variation in gray level of the boundary;

a filter coefficient setting unit for setting the Gaussian
filter coefficient and the sharpness filter coefficient
according to the boundary gray level analysis signal
using the X-axis displacement and the Y-axis displace-
ment; and

a motion size detecting unit for detecting the motion size
signal using the X-axis displacement and the Y-axis
displacement.

55. The converter according to claim 54, wherein the pixel
gray detecting unit generates the boundary gray level analy-
sis signal having a high level when the gray level of the
boundary is changed from a high gray level to a low gray
level and generates the boundary gray level analysis signal
having a low level when the gray level of the boundary is
changed from the low gray level from the high gray level.

56. The converter according to claim 55, wherein the filter
coeflicient setting unit comprises:

a motion direction detecting unit for detecting a motion
direction signal using the X-axis displacement and the
Y-axis displacement;

a selecting unit for selectively outputting the motion
direction signal according to the frame control signal;

a Gaussian filter coefficient setting unit for setting the
Gaussian filter coeflicient corresponding to the motion
direction signal supplied from the selecting unit,
according to the boundary gray level analysis signal;
and
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a sharpness filter coefficient setting unit for setting the
sharpness filter coefficient corresponding to the motion
direction signal supplied from the selecting unit,
according to the boundary gray level analysis signal.

57. The converter according to claim 55, wherein the filter
coeflicient setting unit comprises:

a motion direction detecting unit for detecting a motion
direction signal using the X-axis displacement and the
Y-axis displacement;

a Gaussian filter coeflicient setting unit for setting the
Gaussian filter coefficient to vary depending on the
motion direction signal, according to the frame control
signal and the boundary gray level analysis signal; and

a sharpness filter coefficient setting unit for setting the
sharpness filter coeflicient to vary depending on the
motion direction signal, according to the frame control
signal and the boundary gray level analysis signal.

58. A liquid crystal display device comprising:

an image display unit including liquid crystal cells, a
plurality of gate lines and a plurality of data lines;

a converter for detecting a motion vector from externally
input source data, converting one frame of an input
original image of the input source data into at least two
conversion frames, filtering images of the at least two
conversion frames according to the motion vector, and
generating modulated data;

a gate driver for supplying a scan signal to the gate lines;
and

a data driver for converting the modulated data into an
analog video signal and supplying the analog video
signal to the data lines.

59. The liquid crystal display device according to claim
58, further comprising a timing controller for aligning the
modulated data and supplying the aligned modulated data to
the data driver, generating a data control signal to control the
data driver, and generating a gate control signal to control
the gate driver.

60. The liquid crystal display device according to claim
58, wherein the converter includes:

a first gamma correcting unit for gamma-correcting input

source data in one frame and generating first data;

a brightness/color separating unit for dividing the first
data into a brightness component and a color compo-
nent; and

an image modulating unit for detecting the motion vector
from the brightness component, converting the bright-
ness component of the one frame into at least two
conversion frames, and filtering the images of the at
least two conversion frames according to the motion
vector, and generating modulated brightness compo-
nent based on the filtered images of the at least two
conversion frames;

61. The liquid crystal display device according to claim

60, wherein the converter further includes:

a delay unit for delaying the color component while the
image modulating unit generates the modulated bright-
ness component;

a mixing unit for mixing the modulated brightness com-
ponent with the delayed color component and gener-
ating second data; and

a second gamma correcting unit for gamma-correcting the
second data supplied from the mixing unit and gener-
ating the modulated data.
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62. The liquid crystal display device according to claim

60, wherein the image modulating unit comprises:

amemory unit for storing the brightness component in the
one frame supplied from the brightness/color separat-
ing unit;

a double frame converting unit for converting the bright-
ness component of the input original image in the one
frame supplied from the memory unit into first and
second conversion frames corresponding to the input
original image and sequentially outputting the first and
second conversion frames;

a motion detecting unit for setting a Gaussian filter
coeflicient and a sharpness filter coefficient according
to a frame control signal using a brightness component
of a previous frame and a brightness component of a
current frame of the input original image supplied from
the memory unit and detecting a motion size signal of
a moving image;

amotion filter unit for filtering the brightness components
of the conversion frames according to the Gaussian
filter coefficient and the sharpness filter coeflicient; and

a multiplying unit for multiplying the brightness compo-
nents of the conversion frames filtered by the motion
filter unit by the motion size signal and supplying the
multiplied signal to the mixing unit.

63. The liquid crystal display device according to claim

62, wherein the motion detecting unit comprises:

a block motion detecting unit for comparing the bright-
ness component of the previous frame with the bright-
ness component of the current frame in an ixi block unit
and detecting an X-axis displacement and a Y-axis
displacement of a motion;

a pixel gray detecting unit for comparing brightness
components of pixels in the current frame, detecting a
variation in gray level of a pixel unit to detect a
boundary between moving display images, and gener-
ating a boundary gray level analysis signal correspond-
ing to the variation in gray level of the boundary;

a filter coefficient setting unit for setting the Gaussian
filter coefficient and the sharpness filter coefficient
according to the boundary gray level analysis signal
using the X-axis displacement and the Y-axis displace-
ment; and

a motion size detecting unit for detecting the motion size
signal using the X-axis displacement and the Y-axis
displacement.

64. The liquid crystal display device according to claim

63, wherein the pixel gray detecting unit generates the
boundary gray level analysis signal having a high level when
the gray level of the boundary is changed from a high gray
level to a low gray level and generates the boundary gray
level analysis signal having a low level when the gray level
of the boundary is changed from the low gray level from the
high gray level.

65. The liquid crystal display device according to claim

64, wherein the filter coeflicient setting unit comprises:

a motion direction detecting unit for detecting a motion
direction signal using the X-axis displacement and the
Y-axis displacement;

a selecting unit for selectively outputting the motion
direction signal according 1o the frame control signal;

a Gaussian filter coefficient setting unit for setting the
Gaussian filter coeflicient corresponding to the motion
direction signal supplied from the selecting unit,
according to the boundary gray level analysis signal;
and
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a sharpness filter coefficient setting unit for setting the a Gaussian filter coefficient setting unit for setting the
sharpness filter coefficient corresponding to the motion Gaussian filter coeflicient to vary depending on the
direction signal supplied from the selecting unit, motion direction signal, according to the frame control
according to the boundary gray level analysis signal. signal and the boundary gray leyel ane}lysis sigqal; and
66. The liquid crystal display device according to claim a sharpness filter coeﬂicmnt setting unit for sefting the
64, wherein the filter coeflicient setting unit comprises: sharpness filter coefficient to vary depending on the

motion direction signal, according to the frame control

a motion direction detecting unit for detecting a motion . N
g £ signal and the boundary gray level analysis signal.

direction signal using the X-axis displacement and the
Y-axis displacement; X ok ok k¥
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