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(57) ABSTRACT 
Correspondence Address? Image compression, decompression and motion detection 
LOWE HAUPTMAN GILMAN AND BERNER, methods are described. TWo temporally adjacent frame 
LLP images, a previous time frame and a current time frame, are 
1700 DIAGONAL ROAD compressed in round-off and averaging techniques. Next, 
SUITE 300/310 according to the compressed data of tWo corresponding 
ALEXANDRIA, VA 22314 (US) pixels of the tWo frame images, Whether or not the pixel of 

the current time frame image is of a motion picture is 
detected. If the pixel is of a motion picture, the compressed 

(73) Assignee: CHUNGHWA PICTURE TUBES, pixel data of the previous time frame image is decom 
LTI)” Taipei pressed, and an overdrive process is performed on the 

decompressed pixel data and the original pixel data of the 
(21) Appl. No.: 10/963,636 current time frame image to produce an overdrive output. If 

the pixel is not of a motion picture, an overdrive process is 
(22) Filed: Oct. 14, 2004 not performed. 
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IMAGE PROCESSING METHOD FOR A TFT LCD 

RELATED APPLICATIONS 

[0001] The present application is based on, and claims 
priority from, TaiWan Application Serial Number 93111657, 
?led Apr. 26, 2004, the disclosure of Which is hereby 
incorporated by reference herein its entirety. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates to an image process 
ing method for a display device. More particularly, the 
present invention relates to an image compression method, 
an image decompression method, and a motion picture 
detection method for a thin ?lm transistor liquid crystal 
display device (TFT LCD). 

[0004] 2. Description of Related Art 

[0005] In the past feW years, LCD devices have been 
Widely used to replace traditional cathode-ray tube (CRT) 
display devices. Presently, due to the development and 
progress of TFT technology, using a TFT as an image pixel 
of an LCD has become very popular. FIG. 1 illustrates a 
normal process for processing an image for a TFT LCD. 
With reference to FIG. 1, input images from an image 
source 100 are transmitted through a transmission channel 
104, and then the images are processed, Which is represented 
by an image processing 108 rectangle in FIG. 1. A frame 
memory 112 is used to store the images and the images are 
later retrieved therefrom to continue processing and then be 
displayed on a TFT LCD 116. 

[0006] HoWever, the response time of liquid crystal mol 
ecules of an LCD for displaying motion pictures is generally 
sloW. To improve (shorten) the response time of TFT LCD 
devices, image pixels of a motion picture are commonly 
processed With overdrive technology. In general, motion 
pictures are displayed at a rate of about a time frame per 16 
ms (millisecond). When motion pictures are continuously 
displayed, the image pixel information of the previous time 
frame should usually be stored and compared With that of the 
current time frame in order to determine the scale of 
overdrive, and this also requires a frame memory buffer to 
support the storage and retrieval of image pixels. 

[0007] HoWever, storing all image pixels in a complete 
time frame requires a large frame memory buffer, particu 
larly for a large TFT LCD panel With high resolution. Also, 
the concurrent storage and retrieval of image pixels utiliZing 
the frame memory requires a very high bandWidth bus to 
access the frame memory, and this makes it dif?cult to 
implement the bus interface and induces signi?cantly high 
electromagnetic interference (EMI) in the TFT LCD panel. 

[0008] In order to reduce the siZe of the frame memory and 
solve the problem of high EMI, image compression meth 
ods, such as discrete cosine transform (DCT) algorithm or 
hierarchical vector quantiZation method, are often 
employed. Image compression based on DCT algorithm or 
vector quantiZation method may create some artifacts, Which 
degrade the video pictures With arti?cial text or graphical 
patterns, and thus still require image compression With 
higher resolution for ?ne details. 
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[0009] In another respect, the overdrive for response time 
improvement should be activated only When the given 
images are motion pictures. Because the image source may 
itself be noisy or the images may be transmitted through an 
unreliable transmission channel easily coupled With noise, 
still pictures may also be treated as motion pictures, so that 
the overdrive intended to improve the response time for 
motion pictures may lead to noise ampli?cation for still 
images With unpleasant visual effects. 

SUMMARY OF THE INVENTION 

[0010] Therefore an objective of the present invention is to 
provide an image compression method and an image decom 
pression method for a TFT LCD, to reduce the amount of 
image data to be stored in and retrieved from the frame 
memory, thereby effectively reducing the siZe of the frame 
memory and EMI level. 

[0011] Another objective of the present invention is to 
provide a motion detection method for a TFT LCD, to ensure 
that the overdrive is enabled only for motion pictures, 
thereby avoiding noise ampli?cation in still pictures. 

[0012] Still another objective of the present invention is to 
provide an image compression method and an image decom 
pression method for a TFT LCD, to simplify the operations 
of image compression and decompression, so as to reduce 
the hardWare design complexity and therefore make the 
Whole system more cost effective. 

[0013] Yet another objective of the present invention is to 
provide a motion detection method for a TFT LCD, to 
improve the performance of the overdrive, and therefore the 
performance of image processing. 

[0014] Yet another objective of the present invention is to 
provide an image compression method, an image decom 
pression method and a motion detection method for a TFT 
LCD, to increase the quality of image display and avoid side 
effects of image picture degradation as generally produced 
by mismatches betWeen the original image pictures and 
decompressed image pictures. 

[0015] In accordance With the foregoing and other objec 
tives of the present invention, an image compression method 
for a TFT LCD is provided. An image is divided into a 
plurality of pixels, signals representing the plurality of 
pixels of the image are converted into RGB form data, and 
the RGB form data are converted into YUV form data. The 
method includes the folloWing steps. The U components and 
the V components of the plurality of pixels are averaged 
respectively, to obtain a same Ua component and a same Va 
component for the plurality of pixels; the Y component, the 
Ua component and the Va component thereby form YUaVa 
data. In addition, the Y component is represented by B0 bits, 
the U component is represented by B1 bits, and the V 
component is represented by B2 bits. Next, the YUaVa data 
of the plurality of pixels are transformed into YmUmVm 
form data. The Ym component is represented by B3 bits, the 
Um component is represented by B4 bits, and the Vm 
component is represented by B5 bits. B3 is smaller than B0, 
B4 is smaller than B1, and B5 is smaller than B2. The Ym 
component is equal to the integer quotient When the Y 
component plus 2 to the poWer of (BO-B3-1) is divided by 
2 to the poWer of (BO-B3). The Um component is equal to 
the integer quotient When the Ua component plus 2 to the 
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power of (B1-B4-1) is divided by 2 to the power of 
(B1-B4). The Vm component is equal to the integer quotient 
When the Va component plus 2 to the poWer of (B2-B5-1) 
is divided by 2 to the poWer of (B2-B5). 

[0016] In accordance With the foregoing and other objec 
tives of the present invention, an image decompression 
method for a TFT LCD is provided. An image is divided into 
a plurality of pixels. The compressed YmUmVm form data 
of each pixel of a ?rst time frame image, called YpUpVp 
data, are produced. The Yp component is represented by B3 
bits, the Up component is represented by B4 bits, and the Vp 
component is represented by B5 bits. The compressed 
YmUmVm form data of each pixel of a second time frame 
image, called YcUcVc data, are also produced. The second 
time is later than the ?rst time, and the tWo frame images are 
temporally adjacent. The method is performed by comparing 
the YpUpVp data and the YcUcVc data of tWo correspond 
ing pixels of the ?rst time frame image and the second time 
frame image, and then transforming the YpUpVp data into 
YdUdVd data. The Yd component is represented by B0 bits, 
the Ud component is represented by B1 bits, and the Vd 
component is represented by B2 bits. B3 is smaller than B0, 
B4 is smaller than B1, and B5 is smaller than B2. 

[0017] When the Yp component is larger than the Yc 
component, the Yd component is equal to the Yp component 
multiplied by 2 to the poWer of (BO-B3), plus 2 to the poWer 
of (BO-B3) and minus 1; otherWise, the Yd component is 
equal to the Yp component multiplied by 2 to the poWer of 
(BO-B3). When the Up component is larger than the Uc 
component, the Ud component is equal to the Up component 
multiplied by 2 to the poWer of (B1-B4), plus 2 to the poWer 
of (B1-B4) and minus 1; otherWise, the Ud component is 
equal to the Up component multiplied by 2 to the poWer of 
(B1-B4). When the Vp component is larger than the Vc 
component, the Vd component is equal to the Vp component 
multiplied by 2 to the poWer of (B2-B5), plus 2 to the poWer 
of (B2-B5) and minus 1; otherWise, the Vd component is 
equal to the Vp component multiplied by 2 to the poWer of 
(B2-B5). 
[0018] In accordance With the foregoing and other objec 
tives of the present invention, a method of detecting a 
motion image for a TFT LCD is provided. An image is 
divided into a plurality of pixels. The compressed 
YmUmVm form data of a pixel of a ?rst time frame image, 
called YpUpVp data, and the compressed YmUmVm form 
data of a pixel of a second time frame image, called YcUcVc 
data, are produced. The positions of the tWo pixels on the 
tWo frame images correspond, the second time is later than 
the ?rst time, the tWo frame images are temporally adjacent, 
and the second time frame image is a current time input 
frame image. The method is performed by computing a ?rst 
difference betWeen the Yp component and the Yc compo 
nent, a second difference betWeen the Up component and the 
Uc component, and a third difference betWeen the Vp 
component and the Vc component representing the tWo 
corresponding pixels of the ?rst time frame image and the 
second time frame image, then comparing the ?rst difference 
With a ?rst threshold, the second difference With a second 
threshold, and the third difference With a third threshold, and 
When at least one of the ?rst difference, the second differ 
ence, and the third difference is larger than the ?rst thresh 
old, the second threshold, and the third threshold respec 
tively, judging the pixel of the tWo corresponding pixels that 
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is of the second time frame image to be of a motion picture. 
OtherWise When none of the ?rst difference, the second 
difference, and the third difference is larger than the ?rst 
threshold, the second threshold, and the third threshold, 
respectively, the pixel of the tWo corresponding pixels that 
is of the second time frame image is judged to be of a still 
picture. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] These and other features, aspects, and advantages 
of the present invention Will become better understood With 
regard to the folloWing description, appended claims, and 
accompanying draWings Where: 

[0020] FIG. 1 illustrates a normal process for processing 
an image for a TFT LCD; and 

[0021] FIG. 2 illustrates a process of image processing for 
a TFT LCD according to a preferred embodiment of the 
invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0022] The present invention provides an image compres 
sion method, an image decompression method and a motion 
detection method for a TFT LCD. FIG. 2 illustrates a 
process of image processing for a TFT LCD according to a 
preferred embodiment of the invention. It is assumed that 
each image picture of each time frame is constructed of 
many sub-blocks and each sub-block has M><N image pixels. 
M is the Width number of image pixels of the sub-block, and 
N is the height number of image pixels of the sub-block. The 
folloWing discussion is mainly directed to a sub-block as an 
image unit. 

[0023] As shoWn in FIG. 2, image compression 204, 
image decompression 208, and motion detection 214 mecha 
nisms are added such that the performance of the overdrive 
is improved. The incoming image input 200 contains con 
secutive time frame images. Each time frame image is 
discussed herein using one sub-block as an example. It is 
assumed that a previous time frame image is a ?rst time 
frame image, a current time frame image is a second time 
frame image, and the tWo frame images are temporally 
adjacent. Using a sub-block of the second time frame image 
as an example, signals representing each image pixel of the 
sub-block are ?rst converted into RGB (Red Green Blue) 
form data, called RcGcBc (c represents current) data. Next, 
the RcGcBc data is converted into YUV form data, called 
Y‘U‘V‘ data, using, for example, an RGB-to-YUV matrix 
202. The Y component of the YUV form data is the 
luminance component, and the U and V components are the 
chrominance components. It is also assumed that the Rc 
component is represented by B0 bits (called the color depth), 
the Gc component is represented by B1 bits, and the Bc 
component is represented by B2 bits. Therefore the Y‘, U‘ 
and V‘ components are, for example, represented by B0, B1 
and B2 bits, respectively. 

[0024] 
[0025] Next, the Y‘U‘V‘ image data undergoes image com 
pression 204. The detailed procedure is to average the U‘ 
components and V‘ components of all the M><N image pixels 
of the sub-block of the second time frame image, respec 
tively, to obtain a Ua component and a Va component for 

Image Compression Method 
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every one of the M><N image pixels, as shown in equations 
(1) and Therefore the Y‘ component of each pixel, the Ua 
component and the Va component constitute Y‘UaVa data. 

(1) 
Ua: M2 i 

1:1 

(2) 
Va : 1M2 i 

:1] 

[0026] The averaging step is performed due to the fact that 
the difference in each of the chrominance components 
(including the U‘ and V‘ components) of adjacent pixels in 
the sub-block is small. Therefore a single average value can 
be used to approximately represent all pixels, eliminating 
the need to store the different U‘ and V‘ components of all 
pixels in the sub-block. The purpose of data amount reduc 
tion by image compression is thus achieved. 

[0027] In addition, the Y‘UaVa data representing the sub 
block of the second time frame image can be further 
compressed. Because the difference in the luminance com 
ponent (the Y‘ component) of adjacent pixels in the sub 
block is relatively large, the averaging step is not performed 
on the Y‘ component. The step of further compressing the 
Y‘UaVa data representing the sub-block of the second time 
frame image is to transform the YUaVa data into YmUmVm 
form data, called YcUcVc data. The Yc component is 
represented by B3 bits, the Uc component is represented by 
B4 bits, and the Vc component is represented by B5 bits. B3 
is smaller than B0, B4 is smaller than B1, and B5 is smaller 
than B2, so as to achieve the data reduction result of image 
compression. The arithmetic operations are that the Yc 
component is equal to the integer quotient When the Y‘ 
component plus 2 to the poWer of (B0-B3-1) is divided by 
2 to the poWer of (B0-B3), the Uc component is equal to the 
integer quotient When the Ua component plus 2 to the poWer 
of (B1—B4—1) is divided by 2 to the poWer of (B1—B4), and 
the Vc component is equal to the integer quotient When the 
Va component plus 2 to the poWer of (B2-B5-1) is divided 
by 2 to the poWer of (B2-B5), as shoWn in equations (3), (4) 
and 

[0029] The further compression step described above is a 
round off technique. For example, When the Yc component 
is represented by 3 (B3 is 3) bits and the Y‘ component is 
represented by 6 (B0 is 6) bits, performing the operation 
according to equation (3) ?rst removes 3 (equal to B0 minus 
B3) least signi?cant bits of the Y‘ component and then 
Whether 1 is added to the remaining bits of the Y‘ component 
or not depends on the remainder left after the division in 
equation (3); thereby, the 3-bit integer quotient resulting 
from the division in equation (3), the Yc component, is 
obtained. When the remainder is smaller than a half (equal 
to 4) of 2 to the poWer of (B0-B3) (equal to 8), 1 must be 
added to the remaining bits of the Y‘ component to obtain the 
Yc component; otherWise, When the remainder is not smaller 
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than a half of 2 to the poWer of (B0-B3), the remaining bits 
of the Y‘ component are the Yc component. For example, 
When the Y‘ component is 001000 (equal to the decimal 
number 8), the 3-bit integer quotient resulting from the 
division in equation (3) is 001, and the remainder is 4. Since 
the remainder 4 is not smaller than a half (equal to 4) of 2 
to the poWer of 3, 1 is not added to the remaining bits of the 
Y‘ component after 3 least signi?cant bits (000) are removed 
from the Y‘ component. The remaining bits of the Y‘ 
component are the result 001 of the operation, the Yc 
component. The operations for obtaining the Uc component 
and the Vc component are also the round off technique 
described above. 

[0030] During the second time frame image, all sub 
blocks in the second time frame are compressed to obtain 
YcUcVc data, and these YcUcVc data are stored in a frame 
memory 206. The frame memory 206 is, for example, a 
synchronous dynamic random access memory (SDRAM). 
As far as a sub-block is concerned, the number of bits 
needing to be stored after compression is only (B3><M><N+ 
B4+B5), since all M><N pixels have the same Uc component 
and the same Vc component. 

[0031] 
[0032] Still referring to FIG. 2, the image decompression 
method for a TFT LCD of the invention is described noW. It 
is to be understood that the compressed YmUmVm form 
data representing the sub-block of the ?rst time frame image, 
called YpUpVp (p represents previous) data, has already 
been produced, for example, according to the above-men 
tioned image compression method, and stored in the frame 
memory 206. The Yp component is represented by B3 bits, 
the Up component is represented by B4 bits, and the Vp 
component is represented by B5 bits. 

Image Decompression Method 

[0033] During the second time frame image, the com 
pressed YmUmVm form data representing the sub-block of 
the second time frame image, called YcUcVc (c represents 
current) data, are also produced, for example, according to 
the above-mentioned image compression method, While the 
compressed YpUpVp data of all sub-blocks in the ?rst time 
frame are retrieved from the frame memory 206, and then 
undergo image decompression 208. To perform the decom 
pression, the YpUpVp data and the YcUcVc data of tWo 
corresponding pixels of the ?rst time frame image and the 
second time frame image are ?rst compared, and then the 
YpUpVp data are transformed into YdUdVd data. The Yd 
component is represented by B0 bits, the Ud component is 
represented by B1 bits, and the Vd component is represented 
by B2 bits. B3 is smaller than B0, B4 is smaller than B1, and 
B5 is smaller than B2. 

[0034] The Way in Which the YpUpVp data are trans 
formed into the YdUdVd data is described noW. To improve 
the response time characteristic, that is, to shorten the 
response time of the liquid crystal molecules, When the Yp 
component is larger than the Yc component, meaning the Yp 
component representing the pixel of the sub-block of the 
previous time frame image is larger than the Yc component 
representing the corresponding pixel of the sub-block of the 
current time frame image, least signi?cant bits of 1 are 
restored during the decompression, the arithmetic operation 
of Which is that the Yd component is equal to the Yp 
component multiplied by 2 to the poWer of (B0-B3), plus 2 
to the poWer of (B0-B3) and minus 1, as shoWn in equation 
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(6). Otherwise (the Yp component is not larger than the Yc 
component), least signi?cant bits of 0 are restored during the 
decompression, the arithmetic operation of which is that the 
Yd component is equal to the Yp component multiplied by 
2 to the power of (BO-B3), as shown in equation The 
number of least signi?cant bits restored is (BO-B3). For 
example, when the Yp component is 010 (B3 is 3), the Yc 
component is 001, and the Yd component after decompres 
sion is represented by 6 bits (B0 is 6), since the Yp 
component is larger than the Yc component, performing the 
operation according to equation (6) restores 3 (equal to B0 
minus B3) least signi?cant bits of 1 to the Yp component. 

[0035] If the Yp component is larger than the Yc compo 
nent, 

WW)=1?(i,j)><2(BU’B3)+2(BD’B3) (6) 
otherwise 

Yd(iJ)=YP(iJ)><Z(BO’B3) <7) 

[0036] (i=1 to M, j=1 to N) 

[0037] Similarly, when the Up component is larger than 
the Uc component, the Ud component is equal to the Up 
component multiplied by 2 to the power of (B1—B4), plus 2 
to the power of (B1—B4) and minus 1, as shown in equation 
(8); otherwise, the Ud component is equal to the Up com 
ponent multiplied by 2 to the power of (B1—B4), as shown 
in equation When the Vp component is larger than the 
Vc component, the Vd component is equal to the Vp 
component multiplied by 2 to the power of (B2-B5), plus 2 
to the power of (B2—B5) and minus 1, as shown in equation 
(10); otherwise, the Vd component is equal to the Vp 
component multiplied by 2 to the power of (B2—B5), as 
shown in equation (11). 

[0038] If the Up component is larger than the Uc compo 
nent, 

Ud(i,j)=Up><2(B1’B4)+2(B1’B4)—1 (8) 
otherwise 

Ud(i,j)=Up><2(B1’B4) (9) 

[0039] (i=1 to M, j=1 to N) 

[0040] If the Vp component is larger than the Vc compo 
nent, 

Vd(i,j)=Vp><2(B2’B5)+2(B2’B5)—1 (10) 
otherwise 

Vd(i,j)=Vp><2(B2’B5) (11) 

[0041] (i=1 to M, j=1 to N) 

[0042] When the YpUpVp data are being transformed into 
the YdUdVd data, the method of detecting motion pictures 
may be performed. 

[0043] Motion Picture Detection Method 

[0044] Still referring to FIG. 2, the motion detection 214 
method used in the embodiment is described now. The 
motion detection step is pixel-based. The method is per 
formed by ?rst computing a ?rst difference AY between the 
Yp component and the Yc component, a second difference 
AU between the Up component and the Uc component, and 
a third difference AV between the Vp component and the Vc 
component representing two corresponding pixels of two 
temporally adjacent frame images, for example the ?rst time 
frame image and the second time frame image, as shown in 
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equation (12). It has already been mentioned that the second 
time frame image is the current time input frame image. The 
computing step must be done for each pair of corresponding 
pixels of the two temporally adjacent frame images. The 
three differences AY, AU, and AV may be absolute value 
differences. 

[0045] Next, the ?rst difference AY is compared with a 
?rst threshold Ty, the second difference AU with a second 
threshold Tu, and the third difference AV with a third 
threshold Tv. The standard for detecting motion pictures is 
that when at least one of the ?rst difference AY, the second 
difference AU, and the third difference AV is larger than the 
?rst threshold Ty, the second threshold Tu, and the third 
threshold Tv respectively, as shown in equation (13), the 
pixel of the two corresponding pixels that is of the second 
time frame image, which is the current time input frame 
image, is judged to be of a motion picture. 

(AY>Ty) or (AU>Tu) or (AV>Tv) (13) 

[0046] Since the overdrive is generally performed on RGB 
form data, after judging that the pixel of the two correspond 
ing pixels is of a motion picture, it is common practice to 
process the YdUdVd data by a YUV-to-RGB matrix 210 in 
order to produce RGB form data representing the pixel of the 
two corresponding pixels that is of the ?rst (previous) time 
frame image, called R‘G‘B‘ data. Next, an overdrive pro 
cessing 212, performed by, for example, using a look-up 
table, between the two corresponding pixels is performed on 
the RcGcBc data and the RGB‘ data of the two correspond 
ing pixels to obtain the R component, G component and B 
component after overdriving, called RoGoBo data. The 
output RoGoBo data and the RcGcBc data representing the 
pixel of the second time frame image then enter a multi 
plcxcr (MUX) 216, and the result that the pixel of the second 
time frame image is judged to be of a motion picture drives 
the multiplexer 216 to pass the RoGoBo data as an overdrive 
image output 218. 

[0047] Alternatively, when none of the ?rst difference AY, 
the second difference AU, and the third difference AV is 
larger than the ?rst threshold Ty, the second threshold Tu, 
and the third threshold Tv respectively, the pixel of the two 
corresponding pixels that is of the second time frame image 
is judged to be of a still picture, therefore an overdrive is not 
performed, and the multiplexer 216 outputs the RcGcBc 
data representing the pixel of the second time frame image. 
Furthermore, the ?rst threshold Ty, the second threshold Tu, 
and the third threshold Tv may be con?gured to adapt to 
image inputs under different noise conditions. The output of 
the multiplexer 216 is provided to a TFT LCD device for 
display. 

[0048] All the three methods described above can be 
collectively regarded as an image processing method for a 
TFT LCD. An image is divided into a plurality of pixels. The 
image processing method is performed by ?rst converting 
signals representing a pixel of a ?rst time frame image into 
RGB form data, and converting signals representing a pixel 
of a second time frame image into RGB form data, called 
RcGcBc data, in which the positions of the two pixels on the 
two frame images correspond, the second time is later than 
the ?rst time, the two frame images are temporally adjacent, 
and the second time frame image is the current time input 
frame image. The RGB form data representing the two 
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pixels are then transformed into YUV form data. Next, the 
YUV form data of the pixel of the ?rst time frame image are 
compressed into YmUmVm form data, called YpUpVp data, 
and the YUV form data of the pixel of the second time frame 
image are compressed into YmUmVm form data, called 
YcUcVc data. The compression steps are performed, for 
example, according to the image compression method 
described above. Next, Whether the pixel of the second time 
frame image is of a motion picture is determined. This step 
of determining is performed, for example, according to the 
motion picture detection method described above. When the 
pixel of the second time frame image is judged to be of a 
motion picture, the YpUpVp data and the YcUcVc data of 
the tWo corresponding pixels are compared, the YpUpVp 
data are decompressed into YdUdVd data, then the YdUdVd 
data are transformed into RGB form data, called R‘G‘B‘ data, 
and an overdrive process is performed on the RcGcBc data 
and the RGB‘ data representing the tWo corresponding 
pixels to produce RoGoBo data as an output. OtherWise, 
When the pixel of the second time frame image is judged to 
be not of a motion picture, the RcGcBc data are provided as 
an output. The decompression step is performed, for 
example, according to the image decompression method 
described above. 

[0049] Advantages of the present invention include the 
folloWing. Using the image compression method of the 
present invention can reduce the amount of image data to be 
stored in and retrieved from the frame memory, and there 
fore can effectively reduce the siZe of the frame memory, the 
bandWidth of the bus and the EMI level. Another advantage 
is that the image compression and decompression methods 
of the present invention can simplify the operations of image 
compression and decompression, so as to reduce the hard 
Ware design complexity and therefore make the Whole 
system more cost effective. In addition, employing the 
motion detection method of the present invention can ensure 
that the overdrive is enabled only for motion pictures, 
thereby avoiding noise ampli?cation in still pictures. As a 
result, the motion detection method also improves the per 
formance of the overdrive such that the response time is 
further shortened, and therefore the performance of image 
processing is improved. As a Whole, the image compression, 
image decompression and motion detection methods can 
increase the quality of image display and avoid side effects 
of image picture degradation generally produced by the 
mismatches betWeen the original image pictures and decom 
pressed image pictures. 
[0050] Although the present invention has been described 
in considerable detail With reference to certain preferred 
embodiment thereof, other embodiments are possible. 
Therefore, the spirit and scope of the appended claims 
should no be limited to the description of the preferred 
embodiments contained herein. 

What is claimed is: 
1. An image compression method for a TFT LCD, an 

image being divided into a plurality of pixels, signals 
representing said plurality of pixels of said image being 
converted into RGB form data, said RGB form data being 
converted into YUV form data, said method comprising: 

averaging U components and V components of said 
plurality of pixels respectively, to obtain a same Ua 
component and a same Va component for said plurality 
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of pixels, a Y component, said Ua component and said 
Va component thereby forming YUaVa data. 

2. The method of claim 1, Wherein the Y component is 
represented by B0 bits, the U component is represented by 
B1 bits, the V component is represented by B2 bits, and after 
obtaining said Ua component and Va component said 
method further comprises: 

transforming said YUaVa data of said plurality of pixels 
into YmUmVm form data, Wherein said Ym compo 
nent is represented by B3 bits, said Um component is 
represented by B4 bits, said Vm component is repre 
sented by B5 bits, B3 is smaller than B0, B4 is smaller 
than B1, and B5 is smaller than B2, and 

Wherein said Ym component is equal to an integer quo 
tient When said Y component plus 2 to the poWer of 
(BO-B3-1) is divided by 2 to the poWer of (BO-B3), 
said Um component is equal to the integer quotient 
When said Ua component plus 2 to the poWer of 
(B1-B4-1) is divided by 2 to the poWer of (Bl-B4), 
and said Vm component is equal to the integer quotient 
When said Va component plus 2 to the poWer of 
(B2-B5-1) is divided by 2 to the poWer of (B2-B5). 

3. The method of claim 1, Wherein the Y component is a 
luminance component, and the U component and V com 
ponent are chrominance components. 

4. An image decompression method for a TFT LCD, an 
image being divided into a plurality of pixels, compressed 
YmUmVm form data of each pixel of a ?rst time frame 
image, called YpUpVp data, being produced, compressed 
YmUmVm form data of each pixel of a second time frame 
image, called YcUcVc data, also being produced, said Yp 
component being represented by B3 bits, said Up compo 
nent being represented by B4 bits, said Vp component being 
represented by B5 bits, said second time being later than said 
?rst time, and said tWo frame images being temporally 
adjacent, said method comprising: 

comparing said YpUpVp data and said YcUcVc data of 
tWo corresponding pixels of said ?rst time frame image 
and said second time frame image, then transforming 
said YpUpVp data into YdUdVd data, Wherein said Yd 
component is represented by B0 bits, said Ud compo 
nent is represented by B1 bits, said Vd component is 
represented by B2 bits, B3 is smaller than B0, B4 is 
smaller than B1, and B5 is smaller than B2; and 

Wherein When said Yp component is larger than said Yc 
component, said Yd component is equal to said Yp 
component multiplied by 2 to the poWer of (BO-B3), 
plus 2 to the poWer of (BO-B3) and minus 1, and said 
Yd component is otherWise equal to said Yp component 
multiplied by 2 to the poWer of (BO-B3), 

Wherein When said Up component is larger than said Uc 
component, said Ud component is equal to said Up 
component multiplied by 2 to the poWer of (Bl-B4), 
plus 2 to the poWer of (B1-B4) and minus 1, and said 
Ud component is otherWise equal to said Up compo 
nent multiplied by 2 to the poWer of (Bl-B4); and 

Wherein When said Vp component is larger than said Vc 
component, said Vd component is equal to said Vp 
component multiplied by 2 to the poWer of (B2-B5), 
plus 2 to the poWer of (B2-B5) and minus 1, and said 
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Vd component is otherwise equal to said Vp compo 
nent multiplied by 2 to the power of (B2-B5). 

5. A method of detecting a motion image for a TFT LCD, 
an image being divided into a plurality of pixels, compressed 
YmUmVm form data of a piXel of a ?rst time frame image, 
called YpUpVp data, being produced, and compressed 
YmUmVm form data of a piXel of a second time frame 
image, called YcUcVc data, also being produced, Wherein 
positions of said tWo piXels on said tWo frame images 
correspond, said second time is later than said ?rst time, said 
tWo frame images are temporally adjacent, and said second 
time frame image is a current time input frame image, said 
method comprises: 

computing a ?rst difference betWeen said Yp component 
and said Yc component, a second difference betWeen 
said Up component and said Uc component, and a third 
difference betWeen said Vp component and said Vc 
component representing said tWo corresponding piXels 
of said ?rst time frame image and said second time 
frame image. 

6. The method of claim 5, further comprising comparing 
said ?rst difference With a ?rst threshold, said second 
difference With a second threshold, and said third difference 
With a third threshold, and When at least one of said ?rst 
difference, said second difference, and said third difference 
is larger than said ?rst threshold, said second threshold, and 
said third threshold, respectively, judging the piXel of said 
tWo corresponding piXels that is of said second time frame 
image to be of a motion picture. 

7. The method of claim 6, Wherein When none of said ?rst 
difference, said second difference, and said third difference 
is larger than said ?rst threshold, said second threshold, and 
said third threshold, respectively, further judging the piXel of 
said tWo corresponding piXels that is of said second time 
frame image to be of a still picture. 

8. The method of claim 6, Wherein after judging the piXel 
of said tWo corresponding piXels that is of said second time 
frame image to be of a motion picture, an overdrive pro 
cessing betWeen said tWo corresponding piXels is performed. 

9. The method of claim 6, Wherein said ?rst threshold, 
said second threshold, and said third threshold are con?g 
ured to adapt to image inputs under different noise condi 
tions. 

Oct. 27, 2005 

10. A method of image processing for a TFT LCD, an 
image being divided into a plurality of piXels, said method 
comprising: 

converting signals representing a piXel of a ?rst time 
frame image into RGB form data, and converting 
signals representing a piXel of a second time frame 
image into RGB form data, called RcGcBc data, 
Wherein positions of said tWo piXels on said tWo frame 
images correspond, said second time is later than said 
?rst time, said tWo frame images are temporally adja 
cent, and said second time frame image is a current 
time input frame image; 

transforming said RGB form data representing said tWo 
piXels into YUV form data; 

compressing said YUV form data of said piXel of said ?rst 
time frame image into YmUmVm form data, called 
YpUpVp data, and compressing said YUV form data of 
said piXel of said second time frame image into 
YmUmVm form data, called YcUcVc data; 

determining if said piXel of said second time frame image 
is of a motion picture; Wherein 

When said piXel of said second time frame image is judged 
to be of a motion picture, comparing said YpUpVp data 
and said YcUcVc data of said tWo corresponding 
piXels, decompressing said YpUpVp data into YdUdVd 
data, then transforming said YdUdVd data into RGB 
form data, called R‘G‘B‘ data, and performing an over 
drive processing on said RcGcBc data and said R‘G‘B‘ 
data of said tWo corresponding piXels to produce 
RoGoBo data as an output; 

and When said pixel of said second time frame image is 
judged to be not of a motion picture, providing said 
RcGcBc data as an output. 

11. The method of claim 10, Wherein the Y component of 
said YUV form data is a luminance component, and the U 
component and V component of said YUV form data are 
chrominance components. 


