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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to an image dis-
play method in a transmissive-type liquid crystal display
device and to the transmissive-type liquid crystal display
device and more particularly to the image display method
in the transmissive-type liquid crystal display device to
display an image made up of a moving picture and a still
picture on atransmissive-type liquid crystal display (LCD)
and to the transmissive-type liquid crystal display device
employing the above image display method.

[0002] The present application claims priority of Jap-
anese Patent Application No.2001-126686 filed on April
24, 2001.

Description of the Related Art

[0003] One example of an image made up of a moving
picture and a still picture is a television picture. There are
various types of methods of transmitting a television im-
age and in the case of, for example, NTSC (National Tel-
evision System Committee) method, a period (frame pe-
riod) during which a television picture is displayed on a
display screen, for example, a CRT (Cathode Ray Tube)
is 16.7 ms. In an LCD, time (response time) required for
switching between one screen and another screen is 20
ms to 30 ms, due to its characteristics, which is longer
than the frame period of 16.7 ms described above. The
response time becomes longest when a display is
switched from a black to a white or from a white to a black
on an LCD. Therefore, a display characteristic obtained
when a television picture is displayed on the LCD is in-
ferior to that obtained when the television picture is dis-
played on the

CRT display screen. To solve this problem, when the
image made up of the moving picture and the still picture
such as the television picture or a like is displayed on the
LCD, various technologies are conventionally proposed
with an aim of achieving the display characteristic being
equal to the display characteristic that the CRT display
can provide. For example, Japanese Patent Application
Laid-open No. Sho 64 - 82019 discloses a liquid crystal
display device that can display a sharp picture having a
high contrast ratio. The disclosed liquid crystal display
device includes an illuminating section having a plurality
of light-emitting portions each being able to selectively
flash as a backlight of the LCD and an illuminating and
scanning section adapted to sequentially scan and flash
each of the light-emitting portions with timing when a
scanning electrode making up the LCD is driven. The
illuminating and scanning section controls so as to turn
on each of the light-emitting portions immediately after
all scanning electrodes existing in a corresponding range
where illuminating is needed have been selected and to
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turn off the light-emitting portions after a specified period
of time. Hereinafter, the technology employed in this dis-
closed liquid crystal display device is called a "first con-
ventional example".

[0004] Moreover, Japanese Patent Application Laid-
open No. Hei 11- 109921 discloses a liquid crystal dis-
play device which displays a moving picture having less
blur and having high quality and having no ghosting on
an LCD. In the disclosed liquid crystal display device, a
scanning electrode making up the LCD is selected to
display an image on the LCD during one period out of
frame periods during which an image is displayed and,
at the same time, an image signal to display the above
image is fed to a data electrode making up the LCD. Next,
in the liquid crystal display device, the above scanning
electrode is selected again during a period being different
from the above one period out of the same frame periods
that contains the above one period and a non-image sig-
nal (a so-called "blanking signal") having a specified po-
tential and being different from the above image signal
is fed to the above data electrode. Hereinafter, the tech-
nology employed in this disclosed liquid crystal display
device is called a "second conventional example".
[0005] In the liquid crystal display device of the above
first and second conventional examples, irrespective of
whether animage to be displayed on the LCD is a moving
picture or a still picture, the LCD and illuminating section
are controlled by a same way which provides ease of
control. Therefore, in the first conventional example,
there is conventionally a shortcoming that a display
screen flickers. Moreover, in the first conventional exam-
ple, if the backlight is turned on, for example, only for a
period being one-fourth of one frame period, in order to
maintain same display luminance as is in a case where
the backlight is turned on all the time, fourfold display
luminance is required when being estimated by using a
simplified calculation. This presents a problem in that
power consumption by the backlight is large. This, there-
fore, causes a scale of a power supply circuit for supply-
ing power to the backlight to become large and the power
supply circuit to be high-priced.

[0006] On the other hand, in the second conventional
example, there are shortcomings in that, when a moving
picture is displayed in the LCD, a phenomenon called a
"trail-leaving phenomenon (trail-effect)" occurs in which
a trail-like unwanted image is left after a moving object
in an image on a screen and/or a phenomenon called an
"image-retention phenomenon" occurs in which an im-
age that was previously displayed is still left on a screen.
Moreover, in the second conventional example, if an im-
age signal is supplied for a period being one-fourth of
one frame period to a data electrode of the LCD, to main-
tain same display luminance as is in a case where an
image signal is fed for all the periods of one frame period,
fourfold display luminance is required when being esti-
mated by using a simplified calculation. This causes pow-
er consumption by the backlight to become large.
[0007] EP-1 120 679-A discloses a liquid crystal dis-
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play device with a suitable reset period for minimizing
trailing phenomenon. It comprises a mechanism for ad-
justing the length of the reset period in accordance with
the display data, whereby the brightness of a backlight
is adjusted in accordance with the reset period. US-
5,905,527-A discloses a movement vector detection ap-
paratus.

SUMMARY OF THE INVENTION

[0008] Inview ofthe above, itis an object of the present
invention to provide an image display method in a trans-
missive-type liquid crystal display device and the trans-
missive-type liquid crystal display device which, when an
image made up of a moving picture and a still picture is
displayed on a transmissive-type liquid crystal display,
enable a scale of a power supply circuit for supplying
power to a backlight to be made small and the power
supply circuit to be low-priced and power consumption
of the backlight to be reduced, thus reducing a flickering
phenomenon, a trail-leaving phenomenon, and an im-
age-retention phenomenon. As a result, a display char-
acteristic being equal to a display characteristic that a
CRT provides can be obtained.

[0009] These and other objects of the present inven-
tion are achieved by a method for displaying an image
in a transmissive-type liquid crystal display device ac-
cording to independent claim 1 and a transmissive-type
liquid crystal display device according to independent
claim 7. The dependent claims treat further advanta-
geous developments of the present invention.

[0010] With the above configuration, when an image
made up of a moving picture and a still picture is displayed
on the LCD, a power supply circuit to supply power to a
backlight can be made small-sized and low-priced and
power consumption of the backlight can be reduced.
Moreover, it is possible to reduce a flickering phenome-
non, atrail-leaving phenomenon, animage retention phe-
nomenon occurring on a display screen and to obtain a
display characteristic with a same level of a display char-
acteristic as that of a CRT display.

[0011] In the foregoing, a preferable mode is one
wherein one or a plurality of moving picture parameters
is controlled based on the result from detection.

[0012] With the above configuration, when a motion of
an image to be displayed is fast, control can be exerted
so that a moving picture parameter responds to a fast
motion and, when a motion of an image to be displayed
is slow, though the moving picture parameter cannot re-
spond to the slow motion, it is possible to control so as
to obtain a beautiful image on a screen. For example,
when a motion of an image is fast, while a rate at which
a non-image signal is displayed during one frame period
is increased and control is exerted so that a level of a
non-image signal completely comes nearer to a level of
a white color rather than a level of a black color. By con-
trolling as above, though a decrease in display luminance
can be prevented, a black color floats and contrast de-
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creases. That is, when a motion of an image is fast, a
fast motion is followed by sacrificing contrast. On the oth-
er hand, when a motion of an image is slow, a rate at
which a non-image signal is displayed during one frame
period while a level of a non-image signal is controlled
so that a signal level becomes a level of a black color.
By configuring as above, display luminance and contrast
are increased. That is, when a motion of an image be-
comes low, though a fast motion cannot be followed, an
image with high luminance and contrast can be realized.
The moving picture parameter is not limited to parame-
ters described in the embodiments of the present inven-
tion. The moving picture parameter includes, for exam-
ple, a parameter for control on overshoot.

[0013] Also, apreferable mode is one wherein the non-
image signal is a signal corresponding to a specified sig-
nal level of the image signal.

[0014] Also, a preferable mode is one wherein the non-
image signal is a signal corresponding to a specified
black signal level of the image signal.

[0015] Also, a preferable mode is one wherein the
moving picture parameter includes at least one of a rate
at which the non-image signal is displayed during one
frame period, a signal level of the non-image signal, and
illumination of the backlight.

[0016] Also, a preferable mode is one wherein the re-
sult from detection is a size of a motion vector detected
from the image or contained in the image signal.

[0017] With the above configuration, control can be ex-
erted so that a moving picture parameter can be changed
based on a size of a motion vector, which can achieve
an image with high quality.

[0018] Also, a preferable mode is one wherein the re-
sult from detection is a size of a fastest motion vector
detected from a specified region of the image or con-
tained in the image signal in a specified region of the
image.

[0019] Also, a preferable mode is one wherein, in re-
sponse to the result from detection of a motion of the
image, when the image is changed from a still picture to
a moving picture, control is exerted so that the moving
picture parameter rapidly follows the result from detection
and, when the image is changed from a moving picture
to a still picture, control is exerted so that the moving
picture parameter gently follows the result from detection.
[0020] With the above configuration, control can be ex-
erted so that only a portion in which switching is done
between a moving picture and a still picture, that is, only
a part in which display luminance changes is changed
with a specified gradient. This enables an observer to
see without a feeling of disorder.

[0021] Also, a preferable mode is one wherein, when
a size of the motion vector changes in an direction that
the size increases, control is exerted so that a change in
the moving picture parameter rapidly follows a size of the
motion vector and, when a size of the motion vector
changes in a direction that the size decreases, control is
exerted so that a change in the moving picture parameter
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gently follows a size of the motion vector.

[0022] Also, a preferable mode is one wherein, when
the result from detection changes to a direction in which
control is required so that a rate at which the non-image
signal is displayed during one frame period is increased,
control is exerted so that a change in the moving picture
parameter rapidly follows a size of the motion vector and,
when the result from detection changes to a direction in
which control is required so that a rate at which the non-
image signal is displayed during one frame period is de-
creased, control is exerted so that a change in the moving
picture parameter gently follows a size of the motion vec-
tor.

[0023] Also, a preferable mode is one wherein the im-
age signal, after having undergone a gamma correction,
is switched to the non-image signal and is applied to the
plurality of the data electrodes making up the liquid crystal
display and wherein the moving picture parameter in-
cludes information about the gamma correction.

[0024] With the above configuration, there are some
cases in which illumination of a backlight changes, a
spectrum of a light source changes. At this time, by con-
trolling a characteristic of agamma correctiontoanimage
signal, a color characteristic of an image to be displayed
can be adjusted.

[0025] Also, a preferable mode is one wherein display
timing with which the non-image signal is displayed on a
plurality of main scanning display lines of the liquid crystal
display is set in a manner that there is a period of time
during which the display timing is overlapped while the
non-image signal is displayed on the plurality of the main
scanning display lines and wherein the backlightis turned
OFF during a period while the display timing is over-
lapped or during a part of the period while the display
timing is overlapped.

[0026] Also, a preferable mode is one wherein display
timing with which the non-image signal is displayed on
two or more main scanning display lines of the liquid crys-
tal display is set to be different for every two or more main
scanning display lines or for every two or more blocks
and wherein a part of the backlight corresponding to the
two or more main scanning display lines or to the two or
more blocks is turned OFF.

[0027] Apreferable mode is one wherein display timing
of the non-image signal is controlled by timing with which
the non-image signal is fed to the plurality of data elec-
trodes.

[0028] A preferable mode is one wherein an image is
made up of a plurality of windows and, based on a result
from detection of a motion of the image, switching is done
between the image signal and the non-image signal for
every window and switched signals are fed to a plurality
of data electrodes making up the liquid crystal display to
display the image signal or the non-image signal.
[0029] With the above configuration, when a plurality
of windows is displayed on a liquid crystal display, if a
kind of a display content of an image signal to be dis-
played in each window is different, a moving parameter
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can be controlled in each window. Therefore, in this case,
an image with high quality can be obtained.

[0030] A preferable mode is one wherein one or a plu-
rality of moving picture parameters is controlled for every
window, based on the result from detection of a motion
of the image making up the window or based on the result
from detection, a type of the image or a size of the win-
dow.

[0031] With the above configuration, a motion of an
image to be displayed is a concept being independent
from a size of a window to be displayed. However, an
actual speed of an object depends on a size of a screen.
For example, a reason why a speed of a following oper-
ation of a liquid crystal presents no problemin a 5 inches-
type liquid crystal display is that, since a display screen
is so small and a speed is one-tenth of a 50-inches-type
liquid crystal display. Therefore, by controlling a moving
picture parameter, based on a size of a window to be
displayed, the speed of a following operation can be cal-
ibrated by using a speed of actual movement of an object
on a display screen. Further, a speed of feeling by an
observer’s vision depends on an angle formed by two
points between which an object has moved during a spec-
ified period of time, that is, on a size of a visual angle.
Moreover, a visual angle depends not only on a speed
of an actual speed of an object on a display screen but
also a distance between a display screen and an observ-
er. Therefore, in order to control a moving picture param-
eter by a speed of a motion felt by an observer, a control
has to be exerted by a result of detection of a motion of
an image making up a window, a size of a window, and
a distance from a display screen to an observer. Howev-
er, since a distance between a display screen to an ob-
server does not change in terms of time, even if the dis-
tance is not positively included as a control parameter,
it falls within an initial value. In some cases, a motion of
an image to be displayed can be predicted by a type of
an image to be displayed. For example, a motion in an
image in a sports program is faster than that in an image
in a general news program. Then, based on types of im-
ages, a moving picture parameter can be controlled.
[0032] A preferable mode is one wherein, based on
the result from detection of a motion of the image making
up the window, when the image is judged to be a moving
picture, the image signal and the non-image signal are
fed during one frame period to the plurality of data elec-
trodes and, when the image is judged to be a still image,
the image signal only is fed during the one frame period
two or more times to the plurality of data electrodes.
[0033] A preferable mode is one wherein the moving
picture parameter includes arate at which the non-image
signal is displayed during one frame period, a level of the
non-image signal and illumination of the backlight.
[0034] A preferable mode is one wherein the image
signal, after having undergone a gamma correction, is
switched to the non-image signal and then is applied to
the plurality of data electrodes making up the liquid crystal
display and wherein the moving picture parameter in-
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cludes information about the gamma correction.

[0035] A preferable mode is one wherein a specified
multiplication coefficient corresponding to the moving
picture parameter for the window is multiplied by the im-
age signal making up the window and a result from the
multiplication is applied to the plurality of data electrodes.
[0036] A preferable mode is one wherein, the multipli-
cation coefficient is a coefficient which reduces a discon-
tinuous change in display luminance caused by a discon-
tinuous change of a rate at which the non-image signal
making up the window is displayed during one frame pe-
riod.

[0037] A preferable mode is one wherein the multipli-
cation coefficient includes information about the gamma
correction.

[0038] A preferable mode is one wherein levels of the
non-image signals and rates at which the non-image sig-
nals are displayed during one frame period are same
between a plurality of windows in which the image are
judged to be moving pictures.

[0039] A preferable mode is one wherein the plurality
of windows in which the image is judged to be a moving
picture does not share same main scanning display lines
in the liquid crystal display device.

[0040] With the above configuration, when an image
is made up of a moving picture and a still image is dis-
played on a liquid crystal display, a power supply circuit
to supply power to a backlight can be made small-sized
and low-priced and also power consumption is reduced.
Moreover, it is possible to reduce a flickering phenome-
non, a tail-leaving phenomenon, an image retention phe-
nomenon occurring on a display screen and to obtain a
display characteristic with a same level of a display char-
acteristic as that of the CRT display.

[0041] With the above configuration, when a motion of
an image to be displayed is fast, control can be exerted
so that a moving parameter responds to a fast motion
and, when a motion of an image to be displayed is slow,
though the moving parameter cannot respond to the slow
motion, control can be possible to make an image on a
screen look beautiful. For example, when a motion of an
image is fast, while a rate at which a non-image signal
is displayed during one frame period is increased and
control is exerted so that a level of a non-image signal
completely comes nearer to a level of a white color rather
than a level of a black color. By controlling as above,
though a decrease in display luminance can be prevent-
ed, a black color floats and contrast decreases. That is,
when a motion of an image is fast, a fast motion is fol-
lowed by sacrificing contrast. On the other hand, when
amotion of an image is slow, a rate at which a non-image
signal is displayed during one frame period while a level
of a non-image signal is controlled so that a signal level
becomes alevel of a black color. By configuring as above,
display luminance and contrast are increased. That is,
when a motion of an image becomes slow, though a fast
motion cannot be followed, animage with high luminance
and contrast can be realized. The moving picture param-
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eter is not limited to parameters described in the embod-
iments of the present invention. The moving picture pa-
rameter includes, for example, a parameter for control
on overshoot.

[0042] In the foregoing, a preferable mode is one
wherein the non-image signal is a signal corresponding
to a specified signal level of the image signal.

[0043] Also, a preferable mode is one wherein the
moving picture parameter is made up of at least one of
a rate at which the non-image signal is displayed during
one frame period, a signal level of the non-image signal,
and illumination of the backlight.

[0044] Also, a preferable mode is one wherein the re-
sult from detection is a size of a motion vector detected
from the image or contained in the image signal.

[0045] Also, a preferable mode is one wherein the re-
sult from detection is a size of a fastest motion vector
detected from a specified region of the image or con-
tained in the image signal in a specified region of the
image.

[0046] Also, a preferable mode is one wherein the con-
trol circuit, in response to a result from detection of a
motion of the image, when the image is changed from a
still picture to a moving picture, exerts control so that the
moving picture parameter rapidly follows the result from
detection and, when the image is changed from a moving
picture to a still picture, exerts control so that the moving
picture parameter gently follows the result from detection.
[0047] With the above configuration, control can be ex-
erted so that a moving picture parameter can be changed
based on a size of a motion vector, which can achieve
an image with high quality.

[0048] Also, with the above configuration, control can
be exerted so that only a portion in which switching is
done between a moving picture and a still picture, that
is, only a part in which display luminance changes is
changed with a specified gradient. This enables an ob-
server to see without a feeling of disorder.

[0049] Also, a preferable mode is one wherein the con-
trol circuit, when a size of the moving picture changes in
an direction that the size increases, exerts control so that
a change in the moving picture parameter rapidly follows
a size of the motion vector and, when a size of the moving
picture changes in a direction that the size decreases,
exerts control so that a change in the moving picture pa-
rameter gently follows a size of the motion vector.
[0050] Also, a preferable mode is one wherein the con-
trol circuit, when the result from detection changes to a
direction in which control is required so that a rate at
which the non-image signal is displayed during one frame
period is increased, exerts control so that a change in
the moving picture parameter rapidly follows a size of the
motion vector and, when the result from detection chang-
es to a direction in which control is required so that a rate
at which the non-image signal is displayed during one
frame period is decreased, exerts control so that a
change in the moving picture parameter gently follows a
size of the motion vector.
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[0051] Also, a preferable mode is one that wherein in-
cludes a gamma correcting circuit to make a gamma cor-
rection to the image signal, wherein the control circuit
switches an output signal from the gamma correcting cir-
cuit to the non-image signal and feeds it to the plurality
of data electrodes making up the liquid crystal display
and wherein the moving picture parameter includes in-
formation about the gamma correction.

[0052] With the above configuration, there are some
cases in which illumination of a backlight changes, a
spectrum of a light source changes. At this time, by con-
trolling a characteristic of agamma correction toanimage
signal, a color characteristic of an image to be displayed
can be adjusted.

[0053] Also, a preferable mode is one wherein the con-
trol circuit sets display timing with which the non-image
signal is displayed on a plurality of main scanning display
lines of the liquid crystal display in a manner that there
is a period of time during which the display timing is over-
lapped while the non-image signal is displayed on the
plurality of the main scanning display lines and wherein
the backlight is turned OFF during a period while the dis-
play timing is overlapped or during a part of the period
while the display timing is overlapped.

[0054] Also, a preferable mode is one wherein the con-
trol circuit sets the display timing with which the non-
image signal is displayed on two or more main scanning
display lines of the liquid crystal display so as to be dif-
ferent for the every two or more main scanning display
lines or for every two or more blocks and turns OFF a
part of the backlight corresponding to the two or more
main scanning display lines or to the two or more blocks.
[0055] Also, a preferable mode is one wherein the con-
trol circuit controls display timing of the non-image signal
by timing with which the non-image signal is fed to the
plurality of data electrodes.

[0056] Also, a preferable mode is one wherein an im-
age is made up of a plurality of windows and the control
circuit, based on the result of detection of a motion of the
image, does switching between the image signal and the
non-image signal for every window and feeds switched
signals to a plurality of data electrodes making up the
liquid crystal display to display the image signal or the
non-image signal.

[0057] With the above configuration, when a plurality
of windows is displayed on a liquid crystal display, if a
kind of a display content of an image signal to be dis-
played in each window is different, a moving picture pa-
rameter can be controlled in each window. Therefore, in
this case, an image with high quality can be obtained.
[0058] Also, a preferable mode is one wherein the con-
trol circuit controls one or a plurality of moving picture
parameters for every window, based on the result from
detection of a motion of the image making up the window
or based on the result from detection, a type of the image
or a size of the window.

[0059] Also, a preferable mode is one wherein the con-
trol circuit, based on the result of detection of a motion
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of the image making up the window and, when having
judged the image to be a moving picture, feeds the image
signal and the non-image signal during one frame period
to the plurality of data electrodes and, when having
judged the image to be a still picture, feeds the image
signal only during the one frame period two or more times
to the plurality of data electrodes.

[0060] Also, a preferable mode is one wherein, where-
in the moving picture parameter, when the non-image
signal is displayed during one frame period, is a level of
the non-image signal and illumination.

[0061] Also, a preferable mode is one wherein the con-
trol circuit, after having made a gamma correction to the
image signal, switches the image signal to the non-image
signal and then appliesit to the plurality of data electrodes
making up the liquid crystal display and wherein the mov-
ing picture parameter includes information about the
gamma correction.

[0062] A preferable mode is one wherein the control
circuit multiplies a specified multiplication coefficient cor-
responding to the moving picture parameter for the win-
dow by the image signal making up the window and feeds
aresultfrom the multiplication to the plurality of data elec-
trodes.

[0063] A preferable mode is one wherein the multipli-
cation coefficient is a coefficient which reduces a discon-
tinuous change in display luminance caused by a discon-
tinuous change of a rate at which the non-image signal
making up the window is displayed during one frame pe-
riod.

[0064] A preferable mode is one wherein the multipli-
cation coefficient includes the gamma correction.
[0065] A preferable mode is one wherein the control
circuit sets wherein the control circuit sets such thatlevels
of the non-image signals and rates at which the non-
image signals are displayed during one frame period are
same between a plurality of windows in which the image
is respectively judged to be a moving picture.

[0066] Furthermore, a preferable mode is one wherein
the plurality of windows in which the image is respectively
judged to be a moving picture does not share same main
scanning display lines in the liquid crystal display device.
[0067] With the above configurations, switching is
done between an image signal making up an image and
a non-image signal, based on a result from detection of
a motion of an image, a plurality of data electrodes mak-
ing up the liquid crystal display device is applied in order
to display the image signal and the non-image signal.
Therefore, a power supply circuit to feed power to a back-
lightis made small-sized which reduces power consump-
tion and is made low-priced. Moreover, the liquid crystal
display device with a same level of a display character-
istic as that of the CRT display which enables a flickering
phenomenon, a trail-leaving phenomenon, and an im-
age-retention phenomenon to be decreased can be ob-
tained.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0068] The above and other objects, advantages, and
features of the present invention will be more apparent
from the following description taken in conjunction with
the accompanying drawings in which:

Fig. 1 is a schematic block diagram showing config-
urations of a liquid crystal display device according
to a first embodiment of the present invention;

Fig. 2 is a diagram showing one example of a relation
between a blanking code and a blanking ratio em-
ployed in the first embodiment;

Fig. 3 is a waveform diagram showing one example
of a relation between motion vector data and moving
picture parameter employed in the first embodiment;
Fig. 4 is one example of a gamma characteristic
curve for a color LCD and CRT display;

Fig. 5 is a schematic top view showing an example
of arrangements of fluorescent lamps making up a
backlight employed in the LCD of the first embodi-
ment;

Fig. 6 is a diagram illustrating illuminations of the
backlight obtained when all fluorescent lamps are
turned ON according to the first embodiment;

Fig. 7 isadiagramiillustrating waveforms of scanning
signals and waveforms of a backlight control signal
occurring when a measure A is taken with a blanking
ratio being set to be 0 % according to the first em-
bodiment of the present invention;

Fig. 8is adiagramillustrating waveforms of scanning
signals in frames in odd-numbered order and wave-
forms of a backlight control signal when the measure
Ais taken with the blanking ratio being set to be 25%
according to the first embodiment of the present in-
vention;

Fig. 9is adiagramillustrating waveforms of scanning
signals inframes in even-numbered order and wave-
forms of the backlight control signal when the meas-
ure A is taken with the blanking ratio being set to be
25% according to the first embodiment of the present
invention;

Fig. 10 is a diagram illustrating waveforms of scan-
ning signals in frames in odd-numbered order and
waveforms of a backlight control signal when the
measure A is taken with the blanking ratio being set
to be 50% according to the first embodiment of the
present invention;

Fig. 11 is a diagram illustrating waveforms of scan-
ning signals in frames in odd-numbered order and
waveforms of the backlight control signal when the
measure A is taken with the blanking ratio being set
to be 75% according to the first embodiment of the
present invention;

Fig. 12 is a diagram illustrating waveforms of scan-
ning signals in frames in odd-numbered order and
waveforms of a backlight control signal when a
blanking ratio is set to be 0% according to a second

10

15

20

25

30

35

40

45

50

55

conventional example;

Fig. 13 is a diagram illustrating waveforms of scan-
ning signals in frames in odd-numbered order and
waveforms of the backlight control signal when the
blanking ratio is set to be 25% according to the sec-
ond conventional example;

Fig. 14 is a diagram illustrating waveforms of scan-
ning signals in frames in odd-numbered order and
waveforms of the backlight control signal when the
blanking ratio is set to be 50% according to the sec-
ond conventional example;

Fig. 15 is a diagram illustrating waveforms of scan-
ning signals in frames in odd-numbered order and
waveforms of the backlight control signal when the
blanking ratio is set to be 75% according to the sec-
ond conventional example;

Fig. 16 is a diagram illustrating waveforms of back-
light control signals obtained when a blanking ratio
is 0% in a measure B and waveforms of scanning
signals according to the first embodiment of the
present invention;

Fig. 17 is a diagram illustrating waveforms of back-
light control signals obtained when a blanking ratio
is 25% in the measure B and waveforms of scanning
signals according to the first embodiment of the
present invention;

Fig. 18 is a diagram illustrating waveforms of back-
light control signals obtained when a blanking ratio
is 50% in the measure B and waveforms of scanning
signals according to the first embodiment of the
present invention;

Fig. 19 is a diagram illustrating waveforms of back-
light control signals obtained when a blanking ratio
is 75% in the measure B and waveforms of scanning
signals according to the first embodiment of the
present invention;

Fig. 20 is a diagram showing a result from compar-
ison for lighting rate of the backlight between the
measure A and the measure B according to the first
embodiment of the present invention;

Fig. 21 is a diagram showing a result from compar-
ison of power consumption in the backlight among
the measure A and the measure B and the case of
the second conventional example;

Fig. 22 shows a result from comparison of a rate of
power consumption and display luminance among
a case of the second conventional example, the
measure A and the measure B obtained when the
blanking ratiois 0 % and when the consumption pow-
er and display luminance are 100%;

Fig. 23 is a diagram showing power consumption
required for maintaining display luminance obtained
when the display luminance is 100 % obtained when
the blanking code BC is "0" according to the first
embodiment of the present invention;

Fig. 24 is a diagram illustrating display luminance
that can be maintained by power consumption being
100% if a blanking code BC is "0" according to the
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first embodiment of the present invention;

Fig. 25 is a diagram showing display luminance and
power consumption required for maintaining display
luminance obtained when the power consumption
and display luminance are 100 % obtained when the
blanking code BC is "0" according to the first embod-
iment of the present invention;

Fig. 26 is a block diagram showing configurations of
an LCD employing a method of displaying an image
on an LCD according to a second embodiment of
the present invention;

Fig. 27 is a diagram showing one example of a
screen in which three windows are displayed accord-
ing to the second embodiment of the present inven-
tion;

Fig. 28 is a diagram illustrating one example of in-
formation of each window managed by a multi-win-
dow control circuit according to the second embod-
iment of the present invention;

Figs. 29A and 29B are diagrams showing one ex-
ample of "thinning-out processing" and Fig. 29A
shows that a pixel block being made up of 8 pixels
x 8 lines is thinned out (that is, reduced) so as to be
a pixel block being made up of 4 pixels x 8 lines and
Fig. 29B shows that a pixel block being made up of
8 pixels x 8 lines is thinned out so as to be a pixel
block being made up of 4 pixels x 4 lines.

Fig. 30 is a block diagram illustrating a configuration
of a video processing circuit according to the second
embodiment of the present invention.

Fig. 31 is a block diagram showing configurations of
a display control circuit according to the second em-
bodiment of the present invention;

Fig. 32is adiagram showing an example of a change
of a display moving picture parameter to a change
of a moving picture parameter according to the sec-
ond embodiment of the present invention;

Fig. 33 is a timing-chart showing one example of
operations of a control circuitemployed in the second
embodiment of the present invention;

Fig. 34 is a diagram showing one example of a re-
lation between a display moving picture parameter
and relative luminance employed in the second em-
bodiment of the present invention;

Fig. 35 is a diagram showing one example of a re-
lation among a display moving picture parameter, a
blanking ratio, relative luminance obtained before
multiplication, multiplication coefficient and relative
luminance obtained after multiplication;

Fig. 36 is a diagram explaining a modified example
of the first embodiment of the present invention; and
Fig. 37 is a diagram illustrating other examples of a
screen to display three windows in the LCD accord-
ing to the second embodiment of the present inven-
tion.
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DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0069] Best modes of carrying out the present inven-
tion will be described in further detail using various em-
bodiments with reference to the accompanying drawings.

First Embodiment

[0070] Figure 1is a schematic block diagram showing
configurations of a transmissive-type liquid crystal dis-
play device employing a method for displaying an image
on a color LCD according to a first embodiment of the
present invention. The transmissive-type liquid crystal
display device of the first embodiment includes a color
LCD 1, a motion detecting circuit 2, a control circuit 3, a
frame memory 4, a blanking timing producing circuit 5, a
gamma correcting circuit 6, a data switching circuit 7, a
data electrode driving circuit 8, a scanning electrode driv-
ing circuit 9, a backlight 10, and an inverter 11.

[0071] The color LCD 1is an active-matrix driving-type
color LCD using a TFT (Thin Film Transistor) as a switch-
ing element. In the color LCD 1 of the first embodiment,
aregion surrounded by a plurality of scanning electrodes
(not shown) (gate lines) placed at established intervals
in a row direction and by a plurality of data electrodes
(not shown) (source lines) placed at established intervals
in a column direction is used as a pixel (not shown) .
Each of the pixels of the color LCD 1 of the embodiment
has a liquid crystal cell (not shown) being an equivalently
capacitive load, a common electrode (not shown), a TFT
(not shown) to drive a corresponding liquid crystal cell,
and a capacitor (not shown) to accumulate a data electric
charge for one vertical sync period. To drive this color
LCD 1, while acommon voltage V., (ot shown) is being
applied to the common electrode, a data red signal, a
data green signal, and a data blue signal produced based
respectively on a red data Dg, a green data Dg, and a
blue data Dy being all digital video data are fed to the
data electrode and, at the same time, scanning signals
produced based on a horizontal sync signal Sy, and a
vertical sync signal S, are fed to the scanning electrode.
This causes a color character, image, or a like to be dis-
played on a display screen of the color LCD 1. This color
LCD 1is called a WXGA (Wide Extended Graphics Array)
which, in this embodiment, provides 1365 x 768 pixel
resolution. One pixel includes three dot pixels for a red
(R) color, a green (G) color, and a blue (B) color and
therefore the total number of the dot pixels is "3 x 1365
x 768".

[0072] The motion detecting circuit 2 detects a plurality
of motion vectors from an image being made up of the
red data Dg, the green data Dg, and the blue data Dg
being all digital video data fed from an outside and ex-
tracts the fastest vector from the plurality of motion vec-
tors and then feeds it as motion vector data Dy, to the
control circuit 3. A method for detecting a motion vector
from a moving picture is classified into three kinds of
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methods described below. A first method for detecting a
motion vector is one being called a "block matching meth-
od". In the block matching method, a same technological
idea as employed in a pattern matching is used. That is,
whether or not a blocked region in a present image ex-
isted somewhere in a past image is checked by compar-
ing the present image with the past image. More specif-
ically, differential absolute values are added in every cor-
responding pixel in a block and a position where the dif-
ferential absolute value sum becomes minimum in every
block is used as a motion vector. This method provides
high detecting accuracy but presents a shortcoming in
that an amount of operational calculation becomes enor-
mous.

[0073] A second method for detecting a motion vector
is one being called a "gradient method". This gradient
method is based on a model in which, when an image
having a space gradient moves to a position, a difference
in time corresponding to an amount of the motion occurs.
Therefore, a motion vector can be obtained by dividing
a time difference by a space gradient. In this method, a
less amount of operational calculation is required, how-
ever, when an amount of movement becomes large, de-
tecting accuracy is lowered. This is because the model
described above does not fold.

[0074] A third method for detecting a motion vector is
one being called a "phase correlation method". In this
method, after a Fourier transformation is performed on
block data existing in a position in which a present image
and a past image are same, an amount of deviation in
phase in a region of frequency is detected and then an
inverse Fourier transformation is performed using a
phase term is performed to detect a motion vector. This
method is featured in that a size of a block being larger
than a specified level is required to ensure detecting ac-
curacy. This presents a problem in that an amount of
operational calculation by Fourier transformation is enor-
mous. Moreover, there is another shortcoming that, since
detecting accuracy of amotion vectoris equal to accuracy
of a pixel to which a Fourier transformation is to be per-
formed, a vector that can be obtained is only a motion
vector of an input pixel pitch.

[0075] Moreover, for a detail of a method for detecting
a motion vector and of configurations and operations of
a motion vector detecting circuit, refer to Japanese Pat-
ent Application Laid-open Nos. Hei 9 - 93585 and Hei 9
-212650.

[0076] Which moving detecting method is to be select-
ed out of the first to third motion vector detecting methods
described above can be determined, based on control
accuracy required when the method of displaying the im-
age of the present invention is employed, configurations
of a control circuit employed at the time, matching in the
motion vector detecting circuit, or a like.

[0077] The control circuit 3 is made up of, for example,
an ASIC (Application Specific Integrated Circuit). The
control circuit 3 controls the data switching circuit 7, the
data electrode driving circuit 8, and the scanning elec-
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trode driving circuit 9, in response to the horizontal sync
signal Sy and the vertical sync signal S, fed from an
outside. Also, the control circuit 3 selects a blanking code
BC according to a size of motion vector data D, fed from
the motion detecting circuit 2 and supplies it to the blank-
ing timing producing circuit 5 and the inverter 11. Figure
2 shows one example of a relation between the blanking
code BC and the blanking ratio. The blanking ratio de-
notes a ratio of a period of time during which an image
is not displayed during one frame period, that is, it is the
ratio of the period of time during which a blanking is pro-
vided being expressed as a percent. The blanking ratio
is designated by a value of the blanking code BC. Fur-
thermore, the control circuit 3 produces a gamma cor-
rection code GC based on motion vector data D,, fed
from the motion detecting circuit 2 and supplies it to the
gamma correcting circuit 6. The gamma correction code
GC is explained later. Hereinafter, the blanking code BC,
gamma correction code GC, and blanking level (BL) (de-
scribed later), and backlight illumination are collectively
called a "moving picture parameter".

[0078] The frame memory 4 is made up of a semicon-
ductor memory such as a RAM (Random Access Mem-
ory) or the like and stores a plurality of frames of images
made up of the red data Dg, the green data Dg and the
blue data Dy being digital video data fed from an outside.
Why the frame memory 4 is used is due to the following
reasons. That is, for example, as shown by waveforms
in Fig. 3, when the above motion vector data Dy, changes
rapidly, if the moving picture parameter is changed to
correspond to the rapid change, the image retention phe-
nomenon and/or tail-leaving phenomenon occur, result-
ing in a decline of an image quality . When the motion
vector data Dy, changes rapidly as shown by a waveform
"a"in Fig. 3, the moving parameter is changed according
to a predetermined changing rate, by several frames prior
to a frame during which the rapid change of the motion
vector data Dy, occurs, as shown by a waveform "b" in
Fig. 3. This enables the reduction in the occurrence of
the image-retention phenomenon and/or trail-leaving
phenomenon, thus preventing the decline in the image
quality.

[0079] The blanking timing producing circuit 5, based
on a blanking code BC fed from the control circuit 3, pro-
duces a timing signal Sy, (not shown) for timing with
which no image is displayed and blanking is provided in
a period of time out of one frame during which an image
is displayed on the color LCD 1.

[0080] The gamma correcting circuit 6 provides gray
scales by making a gamma correction to the red data D,
the green data Dg, and the blue data Dy being all digital
video data fed from an outside or the frame memory 4,
based on a gamma correction code GC fed from the con-
trol circuit 3 and then outputs them as a red data Dgg, a
green data Dgg, and a blue data Dgg.

[0081] Next, the gamma correction will be explained.
A reproduction characteristic of an image is expressed
by a curve in a graph in which, for example, a logarithmic
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value of display luminance possessed originally by a sub-
ject such as a scene, a figure, or a like photographed by
using a video camera is plotted as abscissa and, for ex-
ample, a logarithmic value of display luminance of a re-
produced image displayed by a display screen using dig-
ital video data provided from the video camera is plotted
as ordinate. When an angle of inclination of the curve
representing the reproduction characteristic is defined
as "0", "tan®" is called "gamma (y)". When the display
luminance of the subject is faithfully reproduced on the
display, that is, when a value in the abscissa (input) in-
crements by one while a value in the ordinate (output)
also increments by one, the curve representing the re-
production characteristic becomes a straight line having
an angle of inclination being 45° and, since tan 45° = 1,
the gamma becomes 1 (one). Therefore, to reproduce
display luminance of a subject faithfully, gamma (y) of an
entire system including a video camera used for photog-
raphy of a subject and a display used for reproduction of
an image has to be "1". However, each of an imaging
device such as a CCD (Charge Coupled Device) making
up a video camera or a CRT display has its own gamma.
The gamma of the CCD is "1" and the gamma of the CRT
display is about "2.2". To make a gamma correction to
an entire system be "1" and to obtain a reproduced image
having a better gray scale, it is necessary to make a cor-
rection to digital video data and this correction is called
a "gamma correction". Generally, a gamma correction is
made to digital video data so as to have the data match
a gamma characteristic of a CRT display.

[0082] Figure 4 shows a characteristic curve (gamma
curve) of display luminance (output) to a gray scale (in-
put) of a CRT display and the color LCD 1. In Fig. 4, a
curve "a" is a gamma characteristic curve of a CRT dis-
play and a curve "b" is a gamma characteristic curve
obtained when a white image is continuously displayed
during one frame period on the color LCD 1. Hereinafter,
a case in which a still picture is displayed on the color
LCD 1 is called a "case of ordinary driving". A curve "c"
is a gamma characteristic curve obtained when, to dis-
play a moving picture on the color LCD 1, animage signal
is displayed for a period of time being equivalent to 50%
in a first half out of one frame period and a non-image
signal is displayed for a period of time being equivalent
to 50% in a latter half out of one frame period and when
a blanking level BL of the non-image signal is 127 / 255.
The blanking level BL is a specified voltage level to have
a black color displayed on the color LCD 1 and a white
level in a normal image signal is expressed as 255/ 255
and a black level in the normal image signal is expressed
as 0 / 255. Originally, though the blanking level BL is
ideally 0/255, however, inthat case, as described above,
display luminance decreases as a ratio of the blanking
signal becomes high. To prevent a decrease in display
luminance and to improve the display luminance, the
blanking level BL is made higher than 0 / 255. In this
case, a black color floats, that is, black display becomes
bright and therefore gamma characteristic changes.
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Conversely speaking, evenifablankingratiois increased
by the blanking code BC, theoretically, if the blanking
level BL remains 0/255, the gamma characteristic does
not change . On the other hand, since display luminance
decreases due to an increased ratio of the blanking, it
becomes necessary to raise backlight illumination BB
(not shown). However, when the backlight illumination
BB is raised, generally, power consumption by a power
source increases. Moreover, there is limitation when il-
lumination is controlled by changing power by a charac-
teristic of the backlight. If the backlight illumination BB is
merely raised, a change in the gamma characteristic of
an LCD does not occur. Actually, however, in some cas-
es, spectral distribution of the backlight is changed by an
increased backlight illumination BB. In this case, since a
gamma characteristic of an LCD changes, in the liquid
crystal display device shown in Fig. 1, it is necessary to
select a proper gamma correction code GC according to
moving picture parameters such as the blanking code
BC, the blanking level BL, and the backlight illumination
BB. Moreover, there is a difference, apparently, in most
suitable gamma characteristics between patterns to be
displayed in a color LCD 1, for example, between a binary
image and an image such as a photograph. A gamma
correction code GC is not always selected only according
to the blanking code BC, the blanking level BL, or the
backlight illumination BB. Therefore, in the embodiment,
the gamma correction code GC is added to a moving
picture parameter.

[0083] Thus, in Fig. 1, the control circuit 3, based on a
motion vector data Dy, fed from the moving detecting cir-
cuit 2 and a control signal fed from a display control sec-
tion (not shown), produces a gamma correction code GC
and feeds it to the gamma correcting circuit 6. Here, the
control signal fed from the display control section is a
signal used to make a characteristic of an image to be
displayed be suited to a preference of an observer. More-
over, in Fig. 4, display luminance is expressed as relative
display luminance obtained when the display luminance
at atime of display at a highest gray scale on each display
is defined to be "1".

[0084] As is apparent from Fig. 4, even if a picture is
displayed on the same color LCD 1, there is a difference
in the gamma characteristic between in the case of ordi-
nary driving in which a still picture is displayed and in the
case in which a moving picture is displayed. Therefore,
the gamma correcting circuit 6, based on the gamma
correction code GC fed from the control circuit 3, makes
a different gamma correction to each of the red data Dg,
the green data Dg and the blue data Dg between in the
case of ordinary driving in which a still picture is displayed
and in the case in which a moving picture is displayed.
The gamma correction code GC is set to be "0" when all
of the red data Dg, the green data Dg, and the blue data
Dg are judged to be still pictures and an instruction for
displaying the still picture is issued, while it is set to be
"1" when all of the red data Dg, the green data Dg, and
the blue data Dg are judged to be moving pictures and
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an instruction for displaying the moving picture is issued.
Moreover, in the color LCD 1, a characteristic curve (V-
T characteristic curve) representing transmittance T to a
voltage V applied to a data electrode is not linear and a
change in the transmittance T to a change in the applied
voltage V is small in the vicinity of an area in which there
is a black level display. Additionally, since the V-T char-
acteristic curve is different in each of the red, the green,
and the blue colors, the gamma characteristic curve is
differentin each of the red, the green, and the blue colors.
Therefore, the gamma correction circuit 6 makes a gam-
ma correction individually to each of the red data Dg the
green data Dg, and the blue data Dy so that each of them
can match the characteristic of the transmittance T of
each ofthered, the green, and the blue colors to a voltage
applied to the data electrode.

[0085] The data switching circuit 7 does switching be-
tween the red data Dgg, the green data Dgg, and the
blue data Dgg and the blanking signal, based on a timing
signal St), being controlled by the control circuit 3 and
being fed from the blanking timing producing circuit 5 and
outputs the switched data. Here, the blanking signal rep-
resents a signal to have a black color displayed on the
color LCD 1, and each of the red data Dgrg, the green
data Dgg, and the blue data Dgg is a specified voltage
value (that is, blanking level BL) to have a black color
displayed on the color LCD 1.

[0086] The data electrode driving circuit 8, with timing
in which each of the control signals is fed from the control
circuit 3, selects a gray-scale voltage specified by the red
data Drg, the green data Dgg, the blue data Dgg or the
blanking signal fed from the data switching circuit 7 and
applies each of the selected voltages as a datared signal,
data green signal, and data blue signal to a correspond-
ing data electrode in the color LCD 1. The scanning elec-
trode driving circuit 9, with timing in which a control signal
is fed from the control circuit 3, sequentially produces a
scanning signal and sequentially applies the produced
signal to a corresponding scanning electrode in the color
LCD 1.

[0087] The backlight 10 is made up of a light source
and a light diffusing member used to diffuse light emitted
from the light source and to use the light source as a flat
light source and illuminates a rear of the color LCD 1
being a non-emissive device itself. The light source of
the backlight 10 includes afluorescent tube, high-voltage
discharging lamp, plane fluorescent lamp, electrolumi-
nescence element, light-emitting element such as a white
light emitting diode, or the like.

[0088] Figure 5 shows a schematic top view of the
backlight 10 using eight pieces of fluorescent lamps 12,
to 12g as the light source. As shown in Fig. 5, the fluo-
rescent lamps 12, to 12g are arranged at specified inter-
vals L in a sub-scanning direction, that is, in a row direc-
tion of the color LCD 1. Figure 6 is a diagram illustrating
illuminations of the backlight 10 obtained when all fluo-
rescent lamps 12, to 128 are turned ON. The inverter 11
flashes on the backlight 10 based on a blanking code BC
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fed from the control circuit 3.

[0089] Next, operations of the liquid crystal display de-
vice having configurations described above will be ex-
plained below. First, a gamma correction is made to each
of the red data Dg, the green data Dg, and the blue data
Dg fed from an outside during a period of time being
equivalent to one-fourth of one frame period and the gam-
ma-corrected data are fed respectively as the red data
Dgrg, the green data Dgg, and the blue data Dgg to the
data electrode driving circuit 8.

[0090] Next, an outline of operations of the liquid crys-
tal display device of the first embodiment will be de-
scribed below. First, the motion detecting circuit 2 detects
a plurality of motion vectors out of an image made up of
the red data Dg, the green data Dg, and the blue data
Dg being digital video data fed from an outside. Moreover,
the frame memory 4 stores a plurality of frames of images
made up of the red data Dg, the green data Dg, and the
blue data Dg being digital video data. Then, the moving
detecting circuit 2 extracts the fastest motion vector out
of the plurality of the detected motion vectors and feeds
it as a motion vector data Dy, to the control circuit 3. This
causes the control circuit 3 to produce a blanking code
BC and a gamma correction code GC based on the mo-
tion vector data D,,. At this point, the control circuit 3,
when the motion vector data Dy, changes rapidly as
shown by the waveform "a" shown in Fig. 3, changes the
moving picture parameter according to a predetermined
changing rate, by several frames prior to the frame during
which the rapid change of the motion vector data D,, oc-
curs, as shown by the waveform "b" in Fig. 3 and outputs
the changed moving picture parameter. Then, the control
circuit 3 feeds a blanking code BC to both the blanking
timing producing circuit 5 and the inverter 11 and, at the
same time, feeds a gamma correction code GC to the
gamma correcting circuit 6. Moreover, the control circuit
3, based on the horizontal sync signal Sy, the vertical
sync signal Sy, or the like, controls the data switching
circuit 7, the data electrode driving circuit 8 and the scan-
ning electrode driving circuit 9. Therefore, the blanking
timing producing circuit 5, based on a blanking code BC
fed from the control circuit 3, produces a timing signal
St and feeds it to the data switching circuit 7. Moreover,
the gamma correcting circuit 6 makes a gamma correc-
tion to the red data Dg, the green data Dg, and the blue
data Dg being digital video data fed from an outside or
from the frame memory 4 to provide gray scales to them,
based on a gamma correction code GC and then outputs
them as the red data DR, the green data Dgg, and the
blue data Dgg. The data switching circuit 7 is controlled
by the control circuit 3 and does switching between each
of the red data Dgrg, the green data Dgg, and the blue
data Dgg and the blanking signal being fed from the gam-
ma correcting circuit 6, based on a timing signal Sy,
being fed from the blanking timing producing circuit 5 and
outputs the switched data. Therefore, the data electrode
driving circuit 8, with timing in which each of the control
signals is fed from the control circuit 3, selects a gray-
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scale voltage specified by the red data Drg, the green
data Dgg, and the blue data Dy fed from the data switch-
ing circuit 7 and applies each of the selected voltages as
a data red signal, data a green signal, and a data blue
signal to a corresponding data electrode in the color LCD
1. Moreover, the scanning electrode driving circuit 9, with
timing in which a control signal is fed from the control
circuit 3, sequentially produces a scanning signal and
sequentially applies the produced signal to a correspond-
ing scanning electrode in the color LCD 1. At the same
time, the inverter 11 flashes eight pieces of the fluores-
cent lamps (124, to 12,5) making up the backlight 10,
based on ablanking code BC fed from the control circuit 3.
[0091] This enables a display of a color image of high
quality made up of moving pictures and still pictures on
the color LCD 1 with reduced power consumption.
[0092] Next, reduction of power consumption in the
backlight 10 will be described in detail. In the embodi-
ment, in order to reduce power consumption in the back-
light 10, a measure A and a measure B are taken. As the
measure A, all the eight pieces of fluorescent lamps 12,
to 12g shown in Fig. 5 are flashed simultaneously. As the
measure B, the eight pieces of fluorescent lamps 12, to
124 shown in Fig. 5 are sequentially flashed according
to scanning of a corresponding scanning electrode in the
color LCD 1.

(1) In the case of the measure A:

[0093] Figures 7 to 11 show waveforms of scanning
signals Y4 to Y,gg to be fed to 768 pieces of scanning
electrodes in the color LCD 1 and waveforms of a back-
light control signal S obtained when the measure A is
taken. In the scanning signals Y, to Y7gg shown in Figs.
7 to 11, Pp is an image writing pulse which turns ON all
TFTs being connected to a corresponding scanning elec-
trode and goes high to write an image signal in a liquid
crystal cell to be driven by the TFTs. Similarly, in the
scanning signals Y to Y;gg shown in Figs. 7 to 11, Py is
ablanking writing pulse which turns ON allthe TFTs being
connected to a corresponding scanning electrode and
goes high to write a blanking signal in a liquid crystal cell
to be driven by the TFTs.

[0094] Figure 7 shows a case in which the blanking
code BC is "0", that is, the blanking ratio is 0 %. In Fig.
7, since the blanking ratio is 0%, in each of scanning
signals Y to Y,gg, timing is deviated by a period of time
being equivalentto the image writing pulse Pp. Moreover,
as shown in Fig. 7 (7), the backlight control signal S, is
high at all times, that is, all eight pieces of fluorescent
lamps 12, to 125 during an entire one frame period are
turned ON. Moreover, each of scanning signals Y, to
Y765 sShown in Fig. 7 (1) to (6) is applied to a correspond-
ing scanning electrode during frames in odd-numbered
and even-numbered order in a same manner. Figures 8
and 9 show examples in which the blanking code BC is
"10", that is, the blanking ratio is 25%. The scanning sig-
nals Y to Y5 shownin Fig. 8 (1) to (6) are applied when
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the frame is in odd-numbered order and the scanning
signals Y to Y,gg shown in Fig. 9 (1) to (6) are applied
when the frame is in even-numbered order. As is appar-
ent in (1) and (2), and (5) and (6) in Fig. 8, each of a
scanning signal Y, _4 existing in odd-numbered order
and a subsequent scanning signal Y, (n is a natural
number) existing in even-numbered order has a same
waveform. On the other hand, each of a scanning signal
Y, existing in even-numbered order and a subsequent
scanning signal Y5, (n is a natural number) existing in
odd-numbered order has a same waveform. That is, in
the embodiment, during the frame in odd-numbered or-
der, by simultaneously scanning both the scanning signal
Y. existing in the odd-numbered order and the scan-
ning signal Y, existing in the even-numbered order, a
same signal is simultaneously transferred to a TFT of a
corresponding pixel. During the frame in even-numbered
order, by simultaneously scanning both the scanning sig-
nal Y,, existing in the even-numbered order and the
scanning signal Y, 4 existing in the odd-numbered or-
der, a same signal is simultaneously transferredtoa TFT
of a corresponding pixel. Therefore, time required for the
scanning can be reduced to half when compared with
the case of scanning for one line. However, if such the
displaying method is employed, since a main scanning
line density for display is reduced to a half, display res-
olution is lowered. This display method is frequently used
when an interlace signal used in such the NTSC system
is displayed on an LCD. The number of the valid main
scanning lines for an image signal being employed in
such the NTSC system is about 480, and one frame is
made up of two fields and a first field is made up of only
odd line signals and a second filed is made up of only
even line signals. Each of the odd frame and the even
frame corresponds respectively to each of the above first
field and the second field. On the other hand, in the em-
bodiment, since the number of pixels in a longitudinal
direction in the color LCD 1 is 768, in order to display an
image signal being employed in the NTSC system, a
change in the scanning line is required. However, when
the number of pixels in a longitudinal direction in the color
LCD is 480, an image signal in a first field of an image
signal being employed in the NTSC system can be dis-
played, as it is, during the odd frame while an image
signal in a second field of an image signal being em-
ployed in the NTSC system can be displayed, as it is,
duringthe evenframe. In contrast, when data is displayed
in the color LCD, by simply "thinning out" animage signal
and simultaneously scanning a scanning signal Y,,,_1 €x-
isting in odd -numbered order and a subsequent scan-
ning signal Y, existing in even-numbered order at all
times, without differentiating between the frame in odd-
numbered frame and in even-numbered frame, a same
signal can be simultaneously transferred through two
lines to each of TFTs of corresponding pixels. However,
the display resolution is reduced to a half.

[0095] By employing the driving method described
above, display luminance being almost equal to the dis-
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play luminance that can be obtained even if such the
double scanning method as employed in the second con-
ventional example is not employed. Therefore, in the
above embodiment, the color LCD 1, data electrode driv-
ing circuit 8 and scanning electrode driving circuit 9 can
be configured so as to be simpler. In Figs. 8 and 9, since
the blanking ratio is 25%, timing for writing the image
writing pulse Pp is a little deviated in each of the scanning
signals Y, to Y75 and timing for the blanking pulse Pg
is a little deviated by a period of time being three-fourth
of one frame between two pieces of image writing pulses
Pp. Moreover, as shown in Fig. 8 (7) and Fig. 9 (7), the
backlight control signal S, is high at all the time, that is,
all the eight pieces of fluorescent lamps 12, to 124 are
turned ON during an overall one frame period.

[0096] Figure 10 shows an example in which the blank-
ing code BC is "20", that is, the blanking ratio is 50% and
the scanning signals Y4 to Y;gg shown in Fig. 10 (1) to
(6) are applied to a case when the frame is in odd-num-
bered order. As is apparent in (1) and (2), and (5) and
(6) in Fig. 8, a scanning signal Y,,_4 existing in odd-
numbered order and a subsequent scanning signal Y,
(n is a natural number) existing in even-numbered order
has a same waveform. Moreover, though the case of a
frame existing in even-numbered order is not shown, tim-
ing is different from the case shown in Fig. 9 and the
scanning signal Y,,_; existing in even-numbered order
and a subsequent scanning signal Y,, (n is a natural
number) existing in odd-numbered order has a same
waveform. In Fig. 10, since the blanking ratio is 50%,
timing for writing the image writing pulse Pp is a little
deviated in each of the scanning signals Y, to Y,gg and
timing for the blanking pulse Pg is a little deviated by a
period of time being one half of one frame between two
pieces of image writing pulses Pp. Moreover, as shown
in Figs. 10 (1) and 10 (6), during a period of time existing
after three fourth in one frame period, only blanking pulse
Pg occurs in each of the scanning signals Y to Y¢g and
blanking display appears on all the scanning lines. There-
fore, as shown in Fig. 10 (7), the backlight control signal
S| goes low during a period of time existing after three-
fourth in one frame period, that is, during the period of
time existing after three-fourth in one frame period, all
the eight pieces of fluorescentlamps 12, to 12gare turned
OFF.

[0097] In Fig. 11, a case in which the blanking code
BC is "30", that is, a case in which the blanking ratio is
75%, the scanning signals Y to Y5 shown in Fig. 11
(1) to (6) are fed when a frame is in odd-numbered order.
In Fig. 11, as shown in Fig. 11 (1) and (2), and Fig. 11
(5) and 11 (6), a scanning signal Y, 4 existing in odd-
numbered order and a subsequent scanning signal Y,
(n is a natural number) existing in even-numbered order
has a same waveform. Moreover, though the case of a
frame existing in even-numbered order is not shown, tim-
ing only is different from a case shown in Fig. 9 and each
ofascanning signal Y, existing in even-numbered order
and a subsequent scanning signal Y5, (n is a natural
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number) existing in odd-numbered order has a same
waveform.

[0098] InFig. 11, sincethe blankingratiois 75%, timing
for writing the image writing pulse Py is a little deviated
in each of the scanning signals Y to Y, and timing for
the blanking pulse Pg is a little deviated by a period of
time being one-fourth of one frame between two pieces
of image writing pulses Pp. Moreover, as shown in Fig.
11 (1) and 11 (6), during a period of time existing one-
half in one frame period, only blanking pulse Pg occurs
in each of the scanning signals Y, to Y;gg and blanking
display appears on all the scanning lines. Therefore, as
shown in Fig. 11 (7), the backlight control signal S| goes
low during a period of time existing after one-half in one
frame period, that is, during the period of time existing
after one-half in one frame period, all the eight pieces of
fluorescent lamps 12, to 124 are turned OFF.

[0099] Next, forcomparison, inthe second convention-
al example employing the double-scanning method,
when the blanking ratio is 0%, 25%, 50%, and 75%, a
waveform of each of the scanning signals Y to Ysg, is
shown in Fig. 12 to Fig. 15. In the scanning signals Y to
Y3g4 shownin Fig. 12to Fig. 15, Pp represents the above
image writing pulse and Py is the above blanking pulse.
The double scanning method represents a method in
which each of image signals is transferred to a TFT of
each of corresponding images corresponding to each of
scanning lines by simultaneously performing scanning
on eight pieces of the scanning lines. When the double
scanning method, shown in Figs. 12 to 15, is employed,
the scanning signal Y4 and scanning signal Y1, are si-
multaneously scanned and then the scanning signal Y,
to scanning signal Y 14 are simultaneously scanned se-
quentially and finally the scanning signal Y193 and scan-
ning signal Y3g, are simultaneously scanned and the
scanning operation in one frame ends. Thus, in the dou-
ble scanning method, in order to simultaneously transfer
an image signal corresponding to two scanning lines, a
scale of a circuit of the data electrode driving circuit 8 is
doubled. However, in the double scanning method, time
required for scanning without a decrease in main scan-
ning resolution can be reduced to a half.

[0100] In Fig. 12, if the blanking code BC is "0", that
is, if the blanking ratio is "0%", in each of the scanning
signals Y, to Y,gg, timing of only the image writing pulse
Pp is deviated a little by a period of time being one-fourth
of one frame. Figure 13 shows a case in which the blank-
ing code BC is "10", that is, a case in which the blanking
ratio is 25%. In Fig. 13, since the blanking ratio is 25%,
timing for writing the image writing pulse Pp is a little
deviated by a period of time being one-fourth of one frame
period in each of the scanning signals Y, to Ygg and
timing for the blanking pulse Pg is a little deviated by a
period of time being three-fourth of one frame between
two pieces of image writing pulses Pp.

[0101] Figure 14 shows a case in which the blanking
code BC is "20", that is, the blanking ratio is 50%. In Fig.
14, since the blanking ratio is 50%, timing for writing the
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image writing pulse Pp is a little deviated by a period of
time being one-fourth of one frame period in each of the
scanning signals Y, to Y;gg and timing for the blanking
pulse Py is a little deviated by a period of time being one-
half of one frame between two pieces of image writing
pulses Pg. In Fig. 15, since the blanking code BC is 30,
that is, the blanking ratio is 75%, timing for writing the
image writing pulse Pp is a little deviated by a period of
time being one-fourth of one frame period in each of the
scanning signals Y, to Y;gg and timing for the blanking
pulse Py is a little deviated by a period of time being one-
fourth of one frame between two pieces of image writing
pulses Pg. Moreover, results of comparison in the above
measure A and the second conventional example are
described later.

(2) In the case of measure B:

[0102] InFigs. 16 to 19, waveforms of backlight control
signals S| ; to S| g obtained when the measure B is taken
and 768 pieces of waveforms of scanning signals Y, to
Y+gginthe color LCD 1are shown. In each of the scanning
signals Y, to Y;gg shown in Fig. 16 to Fig. 19, when the
blanking code BC is "0", that is, the blanking ratio is "0%".
In Fig. 16, since the blanking ratio is 0%, as shown in
Fig. 16 (9) to 16 (11), in each of the scanning signals Y,
to Y4gg, timing of the image writing pulse Pp only is de-
viated a little. Moreover, as shown in 16 (1) to 16 (8), the
backlight control signals S, 4 to S, g are "high" at all the
time, that is, eight pieces of the fluorescent lamps 12, to
124 during an entire one frame period are turned ON.
[0103] In Fig. 17, when the blanking code BC is "10",
thatis, the blanking ratio is 25%. In Fig. 9, since the blank-
ing ratio is 25%, as shown in Fig. 17, in each of the scan-
ning signals Y to Y,gg, timing of the image writing pulse
Pp is a little deviated and timing for the blanking pulse
Pg is a little deviated by a period of time being three-
fourth of one frame between two pieces of image writing
pulses Pp. Moreover, as shown in Fig. 17 (1) to 17 (8),
though timing of backlight control signals S| { to S g is
deviated a little and goes low, no signal goes low at the
same time. This causes any one of the eight pieces of
the fluorescent lamps 124 to 125 to light up during one
frame period.

[0104] InFig. 18, the blanking code BC is "20", that is,
the blanking ratio is 50%. In Fig. 18, since the blanking
ratio is 50%, in each of the scanning signals Y, to Y,gg,
as shown in Fig. 18 (9) to 18 (11), timing of the image
writing pulse Pp is a little deviated and timing for the
blanking pulse Py is a little deviated by a period of time
being one-half of one frame between two pieces ofimage
writing pulses Pg. As shown in Fig. 18 (1) to 18 (8), each
of the backlight control signals S ; to S g is a little devi-
ated and goes low only during one-fourth of one frame
period.

[0105] Figure 19 shows a case in which the blanking
code BCis "30", that is, when the blanking ratio is "75%".
In Fig. 19, since the blanking ratio is 75%, as shown in
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Fig. 18 (9) to 18 (11), in each of the scanning signals Y,
to Y,gg, timing of the image writing pulse Py, is a little
deviated and timing for the blanking pulse Py is a little
deviated by a period of time being one-fourth of one frame
between two pieces of image writing pulses Pg. As shown
inFig. 19 (1) to 19(8), each of the backlight control signals
S|4 to S g is a little deviated and goes low only during
one-half of one frame period.

[0106] Next, lighting rate, power consumption, and dis-
play luminance of the backlight 10 by the blanking code
BC and blanking ratio are compared between the meas-
ure A and the measure B in the second conventional
example.

[0107] Figure 20 is a diagram showing a result from
comparison of the backlight 10 between the measure A
and the measure B according to the first embodiment.
As is apparent from Fig. 20, in the case of the measure
A, since the eight pieces of the fluorescent lamps 12, to
124 are simultaneously flashed, a peak of the lighting
rate remains unchanged. In contrast, in the case of the
measure B, since the eight pieces of the fluorescent
lamps 124 to 124 are sequentially flashed, a peak of the
lighting rate changes depending on the blanking ratio.
Moreover, both in the case of the measure A and the
measure B, an average of the lighting rate changes de-
pending on the blanking ratio.

[0108] InFig.21, a comparison of power consumption
in the backlight 10 occurring when illumination of the flu-
orescent lamp is controlled so that the display luminance
in the measure A and measure B and in the conventional
example is equal to each other is provided. In Fig. 21, if
the blanking ratio is 0%, power consumption is equal in
each of cases and it is 100%. In the above second con-
ventional example, if the blanking ratio is "a" %, the power
consumptionis {100/ (100 - a)} % (a > 0). As is apparent
from Fig. 21, though no difference occurs in the power
consumption at a peak time among the case of the sec-
ond conventional example, the measures A and the
measure B, a remarkable difference occurs in the aver-
age power consumption among the case of the second
conventional example, the measures A and the measure
B. This is due to following reasons. That is, when the
blanking ratio is made higher, in order to maintain the
same display luminance asis a case in which the blanking
ratio is 0%, if no measure is taken, power consumption
by the backlight 10 increases. As in the case of the meas-
ure A, by applying the blanking pulses Pg to all scanning
electrodes and by turning off the backlight 10, though the
power consumption at the peak time remains unchanged
and when the lighting of the backlight 10 is made useless,
if the backlight 10 is turned ON, average power consump-
tion can be decreased. On the other hand, in the case of
the measure B, since the eight pieces of the fluorescent
lamps 124 to 124 are sequentially flashed depending on
the blanking ratio, it is possible to reduce both power
consumption at the peak time and average power con-
sumption of the backlight 10. Moreover, in Fig. 21, values
in brackets represent the display luminance obtained
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when the luminance of the backlight 10 is not changed
and when the power consumption at the peak time is
maintained at 100% at all the time.

[0109] Figure 22 shows a result from comparison of a
rate of power consumption and display luminance among
the case of the second conventional example, the meas-
ure A and the measure B obtained when the consumption
power and display luminance are 100% occurring when
the blanking ratio is 0% and when itis impossible to raise
luminance of the backlight 10 from 100% that can be
obtained when the blanking ratio is 0% only up to 133%
at the maximum, that is, when the power consumption
at the peak time cannot be raised only up to 133% among
the case of the second conventional example, the meas-
ure A and the measure B. Moreover, Fig. 23 shows dia-
gram illustrating power consumption required for main-
taining display luminance obtained when the display lu-
minance is 100 % obtained when the blanking code BC
is "0" according to the first embodiment of the present
invention. That is, Fig. 23 shows a graph that plots the
power consumption shown in Fig. 21. In Fig. 23, a curve
"a" shows a state obtained when the power consumption
is atits peak level in the cases of the second conventional
example and of the measure A, while a curve "b" shows
a state when the power consumption is at its average
level in the case of the measure A and is at its peak level
and at its average level in the case of the measure B.
[0110] Figure 24 is a diagram illustrating display lumi-
nance that can be maintained by power consumption be-
ing 100% if a blanking code BC is "0" according to the
first embodiment of the present invention. That is, Fig.
24 shows values obtained by plotting display luminance
shown in Fig. 21. In Fig. 24, a curve "a" shows a state
obtained when the power consumption is atits peak level
in the cases of the second conventional example and of
the measure A, while a curve "b" shows a state obtained
when the display luminance is at its average level in the
case of the measure A and is atits peak and atits average
levelin the case of the measure A. Figure 25 is a diagram
showing display luminance and power consumption re-
quired for maintaining display luminance obtained when
the power consumption and display luminance are 100
% occurring when the blanking code BC is "0" and when
it is possible to raise luminance of the backlight 10 from
100% that can be obtained when the blanking ratio is 0%
only up to 133% at the maximum, that is, when the power
consumption at the peak time can be raised only up to
133%. That is, Fig. 25 shows values obtained by plotting
the display luminance shownin Fig. 22. InFig. 25, acurve
"a" shows a state obtained when the power consumption
is at its peak level and at its average level in the cases
of the second conventional example and of the measure
A and in the cases of the second conventional example
and of the measure B, while a curve "b" shows a state
obtained when the display luminance is at its peak level
in the cases of the second conventional example and of
the measure A, and further a curve "c" shows a state
obtained when the display luminance is at its mean level
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in the case of the measure A and is at its peak level and
at its average level in the case of the measure B.
[0111] Thus, according to the first embodiment, based
on motion vector data Dy, extracted from a plurality of
motion vectors to be detected from an image, the blank-
ing timing producing circuit 5, gamma correcting circuit
6, and inverter 11 are controlled. Therefore, according
to the configurations of the embodiment, no flicker oc-
curs, and neither tail-leaving phenomenon nor image re-
tention occurs, and even if the blanking is provided, pow-
er consumption in the backlight 10 can be reduced. This
enables a power circuit adapted to supply power to be
so configured to be small-sized and at low prices.
[0112] Next, a specified example of power consump-
tion in the backlight 10 is explained. When the color LCD
1 is of an above WXGA type and display luminance is
setto be usually 500 [cd/m?] at a time of driving and when
display pattern called a "checker flag" is displayed on the
color LCD 1 at maximum display luminance, power con-
sumptionin the backlight 10 is about 12 W. Here, a check-
er flag represents a display pattern in which a square in
white color and a square in black color both having a
same shape are alternately arranged. The power con-
sumption of about 12W, as shown in Fig. 21, in the case
of the average value achieved by the measure A and in
the case of the peak value and average value achieved
by the measure B, is reduced to about one half.

Second Embodiment

[0113] Figure 26 is a block diagram showing configu-
rations of an liquid crystal display device employing a
method of displaying an image on an LCD according to
a second embodiment of the present invention.

[0114] The liquid crystal display device includes an
LCD 21, amoving detecting circuit 22, a video processing
circuit 23, a graphics processing circuit 24, a storing cir-
cuit 25, a multi-window control circuit 26, a display control
circuit 27, and a bus 28. The moving detecting circuit 22,
the video processing circuit 23, the graphics processing
circuit 24, the storing circuit 25, the multi-window control
circuit 26, the display control circuit 27 are connected,
through the bus 28, to each other. Moreover, a backlight
(not shown) is turned ON at all the time.

[0115] The LCD 21, as shown in Fig. 27, has a reso-
lution of 1080 lines x 1920 pixels on which a window 31
having a resolution of 810 lines x 1440 pixels and a win-
dow 32 having a resolution 850 lines x 1400 pixels are
displayed. Hereinafter, an entire display screen of the
LCD 21 is called a "window 30".

[0116] The moving detecting circuit 22 detects a plu-
rality of motion vectors for every screen making up digital
video data Dp which is fed from outside and has not been
compressed and extracts a fastest motion vector out of
the plurality of motion vectors. Moreover, the moving de-
tecting circuit 22, based on extracted fastest motion vec-
tors, sets a moving picture parameter MP, and transfers
it to the display control circuit 27 through the bus 28. In
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the embodiment, the moving picture parameter MP, is
set so as to correspond to a blanking rate of 0 to 75%.
In the case of a stillimage, the blanking rate is 0%. More-
over, refer for configurations and operations of the meth-
od for detecting a motion vector and a detecting circuit
to Japanese Patent Application Laid-open Nos. Hei 9 -
93585 and Hei 9 - 212650. Moreover, the moving detect-
ing circuit 22 transfers digital video data Dp through the
bus 28 to the storing circuit 25.

[0117] The video processing circuit 23 detects a plu-
rality of motion vectors for every screen making up the
digital video data Dp which is fed from outside and has
been compressed and extracts a fastest motion vector.
Moreover, the video processing circuit 23, based on the
extracted fastest motion vector, sets a moving picture
parameter MP, and transfers a display control circuit 27
through the bus 28 to the display control circuit 27. In the
embodiment, the moving picture parameter MP,, is set
so as to correspond to the blanking rate of 0 to 75%. In
the case of a still image, the blanking ratio is 0%. More-
over, the video processing circuit 23 expands digital vid-
eo data Dp to digital video data Dgp and transfers the
digital video data Dgp obtained by the expansion to the
storing circuit 25 through the bus 28. The video process-
ing circuit 23, when expanding digital video data D¢p to
the digital video data Dgp, performs processing of reduc-
ing resolution depending on a congestion state at a time
of transferring data in the bus 28 and on a storage ca-
pacity of the storing circuit 25. Here, "processing of re-
ducing resolution" represents processing of reducing an
amount of data of the digital video data Dgp.

[0118] The graphics processing circuit 24, based on
an image writing instruction CMD fed from an outside
and on the image writing data Dpp, produces still picture
data Dgp and transfers the still picture data Dgp through
the bus 28 to the storing circuit 25. The storing circuit 25
is made up of image memories such as a RAM (Random
Access Memory) or the like and stores digital video data
Dp, digital video data Dgp, and still picture data Dgp being
transferred through the bus 28 to a specified area.
[0119] The multi-window control circuit 26 manages
display, information, and the above moving picture pa-
rameters for all windows to be displayed on the LCD 21
shown in Fig. 27. Moreover, the multi-window control cir-
cuit 26 feeds maximum access speed " o " and storage
capacity X of the storing circuit 25, and information about
windows 30 to 32, for example, "kind of a display content
T" or "priority P". The "kind of the display content T" is
fed to identify its kind of contents to be displayed in the
windows 30 to 32, mainly in the form of data. The "kind
of the display content T" is "1" for the graphics data and
"2" for the video data. Moreover, the "priority P" is pro-
vided to indicate a "forward-backward" relation when a
plurality of windows is displayed on the LCD 21. Ifa value
of the priority P is, for example, "1", it indicates that the
window is located at a most foremost position. Then, as
a value of the priority P increases, for example, from "2"
to "3", itindicates that the window is located sequentially
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behind. Figure 28 is a diagram illustrating one example
of information about each of windows 30 to 32 and a
moving picture parameter managed by a multi-window
control circuit according to the second embodiment of
the present invention. As shown in Fig. 28 and Fig. 29,
a window size, a window position, a kind of a display
content, a priority P, and a moving picture parameter are
managed by a window number. A content shown in Fig.
29 is described later.

[0120] The display control circuit 27 performs display
of each window, based on an instruction issued from the
multi-window control circuit 26. That is, first, the display
control circuit 27 reads the digital video data Dp, digital
video data Dgp, and still picture data Dgp to be displayed
on each window from the storing circuit 25. Next, the
display control circuit 27 performs processing of reduc-
tion (that is, "thinning-out" processing) or of expansion
(that is, interpolation processing) of the read digital video
data Dp, digital video data Dgp, and still picture data Dgp
in a manner so as to match a size of a window used to
display each of the above digital data Dp, digital video
data Dgp, and still picture data Dgp and displays on the
LCD 21. For example, if the digital video data Dgp is
stored in a state in which it is "thinned-out" (that is, re-
duced) to be one half in a longitudinal direction in the
storing circuit 25, the display control circuit 27, after hav-
ing interpolated data which has been "thinned-out" in a
longitudinal direction from the digital video data Dgp, dis-
plays it on a corresponding window. At this point, the
moving detecting circuit 22 performs processing of re-
duction and expansion, based on moving picture param-
eters MP, and MP,, fed from the moving detecting circuit
22 and the video processing circuit 23, and creates a
display moving picture parameter PM so as to cause a
smooth change in each of the windows. The setting is
made so that tracing (that is, a change in a display moving
picture parameter) is made faster when a motion of an
object in animage becomes faster and so that the tracing
is made slower when a motion of an object in an image
becomes slower (that is, by hysteresis control). A reason
why the hysteresis control is employed here is as follows.
In general, a human does not react to a change when a
still picture is switched to a moving picture, however, a
human reacts to a change when a moving picture is
switched to a still picture.

[0121] Next, configurations of the video processing cir-
cuit 23 are described. Figure 30 is a block diagram illus-
trating a configuration of the video processing circuit 23
according to the second embodiment of the present in-
vention. The video processing circuit 23 of the embodi-
ment includes a decode processing circuit41, atimer 42,
and a low resolution processing circuit 43.

[0122] The decode processing circuit 41 detects a plu-
rality of motion vectors from every screen making up the
digital video data Dp being fed from an outside and being
compressed and extracts the fastest vector from the plu-
rality of motion vectors . Moreover, the decode process-
ing circuit 41, based on the extracted fastest motion vec-
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tor, sets a moving picture parameter MP, and transfers
it through the bus 28 to the display control circuit 27.
[0123] Moreover, the decode processing circuit 41 ex-
pands the fed digital video data Dp to the digital video
data Dgp and transfers the digital video data Dgp ob-
tained from the expansion through the bus 28 to the stor-
ing circuit 25. The decode processing circuit 41, when
expanding the digital video data Dp to the digital video
data Dgp, performs "thinning-out" processing, based on
an instruction from the low resolution processing circuit
43. The decode processing circuit 41 accepts an instruc-
tion from the low resolution processing circuit 43, for ex-
ample, in a form of "k = 1/2". This causes the decode
processing circuit 41 to perform the "thinning-out" to re-
duce the data to one half when the expansion is per-
formed. The above symbol "k" denotes a "thinning-out"
coefficient which indicates a coefficient representing a
rate of an amount of the digital video data obtained by
the "thinning-out" processing to an amount of the digital
video data Dqp obtained by expanding the compressed
digital video data Dp without performing the "thinning-
out" processing. Therefore, the smaller the value of the
thinning-out coefficient "k" is, the more the digital video
data is thinned out. Figure 29A and 29B show concrete
examples of the "thinning-out" processing to be per-
formed by the decode processing circuit 41. In Fig. 29A
and 29B, a line number denotes a number of a row and
a pixel number denotes a number of a column. Figure
29A shows a case in which a pixel block having a reso-
lution of 8 pixels x 8 lines is thinned out to be a pixel block
having a resolution of 4 pixels x 8 lines. In this case, the
decode processing circuit 41 performs the thinning-out
on every one line using the thinning-out coefficient "k"
(=1/2) fed from the low resolution processing circuit 43.
On the other hand, Fig. 29B shows a case in which the
pixel block having 8 pixels x 8 lines is thinned out to be
a pixel block having 4 pixels x 4 lines. In this case, the
decode processing circuit 41 performs the thinning-out
on every one column and, at the same time, on every
one line, using the thinning-out coefficient "k" (=1/4) fed
from the low resolution processing circuit 43.

[0124] Thetimer42 has a function of measuring a time
and, every time one second has elapsed, notifies a lapse
of time of the low resolution processing circuit 43. The
low resolution processing circuit 43 internally has a mem-
ory 44 to store information required for low resolution
processing. The low resolution processing circuit 43 is
supplied with necessary information from the multi-win-
dow control circuit 26, the graphics processing circuit 24,
and the decode processing circuit 41 and judges whether
ornotthe low resolution processing is required and, when
the low resolution processing is judged to be required,
issues an instruction for the "thinning-out processing" to
be performed by the decode processing circuit 41. The
low resolution processing circuit 43 judges whether or
not the low resolution processing is required based on
the priority P of each window, a kind of a content to be
displayed in a window, or a like. The low resolution
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processing circuit 43, if the priority P of the window 31 is
"2" and the window 31 is located at a rear of the window
32, judges that the low resolution processing is required.
[0125] Next, configurations of the display control circuit
27 will be described in detail. Figure 31 shows a block
diagram showing configurations of the display control cir-
cuit 27 of the embodiment. The display control circuit 27
of the embodiment includes a display moving picture pa-
rameter producing circuit 51, a gamma correcting circuit
52, a frame memory 53, a control circuit 54, a data elec-
trode driving circuit 55, and a scanning electrode driving
circuit 56.

[0126] The display moving picture parameter produc-
ing circuit 51 produces a display moving picture param-
eter PM, based on moving picture parameters MP4 and
MP, fed from the moving detecting circuit 22 and the
video processing circuit 23, so that a smooth change oc-
curs in each window. Here, Fig. 32 shows an example
of a relation between moving picture parameters MP,
and MP, and the display moving picture parameter PM.
In Fig. 32, a waveform "a" denotes moving picture pa-
rameters MP, and MP, and a waveform "b" denotes mov-
ing picture parameter PM. In an example shown in Fig.
32, a following speed of a display moving picture param-
eter PM to follow a rise of the moving picture parameters
MP, to MP, is set to be larger by four times than a fol-
lowing speed of a display moving picture parameter PM
to follow a fall of the moving picture parameters MP, and
MP,.

[0127] The gamma correcting circuit 52 provides gray
scales by making a gamma correction to digital video
data Dp, digital video data Dgp, and still picture data Dgp
being all digital video data read from the storing circuit
25, based on the display moving picture parameter MP
fed from the display moving picture parameter producing
circuit 51 and then outputs them as image data Dgp. The
frame memory 53 is made up of a semiconductor memory
such as a RAM, or a like and is controlled by the control
circuit 54 and stores a plurality of frames of the image
data Dgp being fed from the gamma correcting circuit 52.
[0128] The control circuit 54 is made up of, an ASIC
and controls storage of the image data Dgp to the frame
memory 53, based on a synchronous signal Sgyc fed
from an outside and transfers the image data Dgp or a
blanking signal read from the frame memory 53, based
on a display moving picture parameter PM fed from the
display moving picture parameter producing circuit 51 to
the data electrode driving circuit 55. Moreover, the control
circuit 54, based on a synchronous signal Sgy¢ or a dis-
play moving picture parameter PM, controls the data
electrode driving circuit 55 and the scanning electrode
driving circuit 56. That is, as shown in Fig. 33, the control
circuit 54 applies scanning signals Y, to Y,¢g €ach being
made up of four pieces of the image writing pulse Pp to
the scanning electrode so that a same data signal is ap-
plied four times to the data electrode during one frame
period. This is because the blanking ratio is different in
each pixel in one line. Therefore, simply speaking, only
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four kinds of the blanking ratios including 0%, 25%, 50%,
and 75% can be set. However, in order to improve a
quality of an image, as shown in Fig. 32, control is re-
quired so as to smoothly change a display moving picture
parameter PM and, to correspond to the change, as
shown in Fig. 34, it is necessary to smoothly change rel-
ative luminance. Then, the control circuit 54, as shown
in Fig. 35, exerts control on an image display by changing
each parameter. That is, as shown in Fig. 33, only if the
scanning signals Y, to Y,gg each being made up of four
pieces of the image writing pulse Py during one frame
period are applied to the scanning electrode, only four
kinds of the blanking ratios including 0%, 25%, 50%, and
75% can be set. Therefore, the relative luminance is in-
dicated as a relative luminance obtained before multipli-
cation as shown in Fig. 35 and only four kinds of the
relative luminance including 100%, 75%, 50% and 25%
can be obtained. Then, the control circuit 54, by multiply-
ing the image data Dgp by the multiplication coefficient
shown in Fig. 35 and by adjusting luminance using only
the image data Dgp, exerts control so that final relative
luminance is changed in such a manner as shown in Fig.
34. Moreover, if the image data Dgp is still image data
Dgp, an image signal, instead of a blanking signal, is
applied to the data electrode. The data electrode driving
circuit 55, with timing in which various types of the control
signals are fed from the control circuit 54, selects a spec-
ified gray scale voltage by the image data Dgp or the
blanking signal fed from the control circuit 54 and applies
the selected gray scale voltage as a data signal to a cor-
responding data electrode in the LCD 21. The scanning
electrode driving circuit 56, with timing in which a control
signal is fed from the control circuit 54, sequentially pro-
duces a scanning signal and sequentially feeds the pro-
duced signal to a corresponding scanning electrode in
the LCD 21.

[0129] Thus, according to configurations of the second
embodiment, when multi-windows are displayed in the
LCD 21, if a kind of a display content of image data to be
displayed in each window is different, it is possible to
exert control on a display moving picture PM for every
window. Therefore, in this case, an image of high quality
is obtained. At this point, the blanking ratio can be set
only in a discrete manner to include 0%, 25%, 50%, and
75%. However, the display moving picture parameter PM
can be smoothly set. Figure 37 shows an example of the
LCD 21 having configurations being different from those
of the LCD 21 as shown in Fig. 27. Figure 37 shows a
screen of the LCD 21 and, as in the case of the screen
shown in Fig. 27, has a resolution of 1080 lines x 1920
pixels. However, a window shown in Fig. 37 is different
from that shown in Fig. 27 and includes a window 61
having a resolution of 480 lines x 640 pixels, a window
62 having a resolution of 360 lines x 480 pixels, and a
window 60 being an entire display screen. Out of the
three windows, there may exist a plurality of windows to
display a moving picture and each of the plurality of win-
dows to display a moving picture does not share a same
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scanning line. That is, for example, when a moving pic-
ture is displayed in the window 61 and the window 62,
as shown in Fig. 37, each of the window 61 and window
62 does not share a same scanning line. In this case, a
moving picture cannot be displayed on the window 60.
Conversely, when a moving picture is displayed in the
window 60, it is impossible to display a moving picture in
the windows 61 and 62. Thus, by configuring the window
as above and by controlling the moving picture display,
the moving picture display method in which a measure
A or a measure B is employed provided in the first em-
bodiment can be used. This enables power consumption
of a backlight to be reduced. Moreover, by continuously
changing the blanking ratio, the image of high quality can
be achieved.

[0130] Forexample, inthe above first embodiment, the
example in which a motion vector is detected from an
entire screen of an LCD 1 is shown, however, as shown
in Fig. 36, a place of detection of a motion vector may be
limited to a center portion "b" on an entire screen "a" of
the LCD 1.

[0131] Moreover, in the above first embodiment, the
example is shown in which a moving parameter is set
based on a motion vector data Dy, however, a moving
picture parameter may be set based on a size of the
motion vector data D,.

[0132] Also, in the above first embodiment, the exam-
ple is shown in which both a blanking ratio and lighting
rate of the backlight 10 are changed based on the motion
vector data Dy, however, only either of them may be
changed.

[0133] Also, in the above first embodiment, the exam-
ple is shown in which the eight pieces of fluorescent
lamps 124 to 12g are mounted, however, any number of
the fluorescent lamps may employed. Moreover, a light
source is not limited to the fluorescent lamp and various
types of light source may be used.

[0134] Also, in each of the above embodiments, the
example is shown in which a motion vector is detected
from digital video data. However, for example, if digital
data fed from an outside is compressed or encoded by
MPEG (Moving Picture Expert Group) 1, MPEG 2, and
MPEG 3, since a motion vector is already included, this
motion vector may be employed. This enables omission
of detection of the motion vector and also enables display
of a moving picture on the LCD in real time.

[0135] Also, in each of the embodiments, no control is
exerted on a portion in which switching is done between
a moving picture and a still picture, however, control may
be exerted so that a moving picture parameter is
changed, with a specified slant, in a portion in which dis-
play luminance is changed. Moreover, control may be
exerted so that a moving picture parameter is changed
based on a size of motion vector data D,,. This can pro-
vide an image of high quality.

[0136] Also, in the above second embodiment and, in
the example shown in Fig. 35, the display moving picture
parameter PM is set by every 5%, however, it may be
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set in a more finer manner.

[0137] Also, in the above second embodiment, the ex-
ample is shown in which the display moving picture pa-
rameter PM is changed at all the time, however, if a
change is sharp in the moving picture parameters MP,
and MP,, there may be no change in the display moving
picture parameter PM.

[0138] Also, in the second embodiment, no reference
is made to a period during which the display moving pic-
ture parameter PM is changed, however, the display
moving picture parameter PM may be changed at a mid-
point of one line period.

[0139] Also, in the second embodiment, the example
is shown in which two systems of the moving picture data
including the digital video data Dp and digital video data
Dgp and one system of the still picture data Dgp are proc-
essed, however, if the moving picture data is made up
of one system, the blanking ratio itself may be changed
continuously. Both configurations and functions in the
above embodiment can be employed each other as much
as possible.

[0140] Also, in each of the embodiments, the example
is shown in which the digital video data is processed,
however, this invention may be applied to a case in which
an analog video signal is processed.

[0141] Also, in each of the embodiments, the example
is shown in which a motion vectoris detected and in which
a moving picture parameter is set based on the motion
vector, however, a motion of an image based on corre-
lation of a consecutive frame and based on that, the mov-
ing picture parameter may be set.

[0142] Also, in each of the embodiments, the example
is shown in which the liquid crystal display device chang-
es the blanking ratio automatically, an observer may
change the blanking ratio according to his/her own pref-
erence and to a kind of the digital video data (for example,
sports program).

[0143] Also, in each of the embodiments, the example
is shown in which the blanking ratio is changed based
on the moving picture parameter, however, the blanking
ratio may change a level of the fixed blanking signal.
[0144] Furthermore, both the blanking ratio and a level
of the blanking signal may be changed based on the mov-
ing picture parameters.

[0145] The presentinvention may be applied to a mon-
itor of an information processing device such as a tele-
vision set, a personal computer, or the like.

[0146] Although the present invention has been de-
scribed by several embodiments, the scope of the
present invention should be only limited by the appended
claims.

Claims
1. A method of displaying an image for a transmissive-

type liquid crystal display device, the display device
comprising a liquid crystal display panel (1) and
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backlight means (10) which emits light from the rear
of said liquid crystal display panel, the method com-
prising providing said liquid crystal panel (1) with:

- during a first part of a frame period, an image
signal causing an image to be displayed on said
liquid crystal panel (1); and,

- during a second part of said frame period, the
second part being immediately following the first
part, a blanking signal causing an image not to
be formed on said liquid crystal panel (1); said
method comprising a step of detecting a fastest
motion vector from specified regions of images
between frames, and of changing so as to in-
crease/decrease the ratio between the length of
said second part of the frame period during
which said blanking signal is provided to the dis-
play panel and the lenght of said first part of the
frame period during which said image signal is
provided to the display panel, based on the size
of the detected fastest motion vector, device ac-
cording to claim, characterized in that, as a
result of the detection of said fastest motion vec-
tor, when said size of said fastest motion vector
changes in a direction of increase, control is ex-
erted so that said ratio increases at a first rate
and, when a size of said fastest motion vector
changes in a direction of decrease, control is
exerted so that said ratio decreases at a second
rate which is slower than the first rate.

The method of displaying an image for a transmis-
sive-type liquid crystal display device according to
claim 1, wherein as a result of the detection of said
fastest motion vector, when said image is changed
from a still picture to a moving picture, said ratio in-
creases at a first rate and, when said image is
changed from a moving picture to a still picture; said
ratio decreases at a second rate which is slower than
the first rate.

The method of displaying an image for a transmis-
sive-type liquid crystal display device according to
any one of claims 1 to 2, wherein display timing with
which said blanking signal is displayed on a plurality
of scanning display lines of said liquid crystal display
(1) is set in a manner such that there is or least a
part of said period during which said blanking signal
is provided to said plurality of said scanning display
lines in which said backlight (10) is turned OFF.

The method of displaying an image for a transmis-
sive-type liquid crystal display device according to
any one of claims 1 to 3, wherein the display timing
with which said blanking signal is provided to two or
more scanning display lines of said liquid crystal dis-
play (1) is set to be different for every two or more
scanning display lines and in that a part of said back-
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light (10) corresponding to said two or more scanning
display lines is turned OFF.

The method of displaying an image for a transmis-
sive-type liquid crystal display device (1) according
to any one of claims 1 to 4, wherein display timing
of said blanking signal is controlled by a timing signal
(STM).

The method of displaying an image for a transmis-
sive-type liquid crystal display device (1) according
toany one of claims 1 to 5, wherein animage is made
up of a plurality of windows and, based on a result
from detection of a motion of said image, switching
is done between said image signal and said blanking
signal for every window and switched signals are fed
to a plurality of data electrodes making said liquid
crystal display display said image signal or said
blanking signal.

A transmissive-type liquid crystal display device
comprising a liquid crystal display panel (1) and a
backlight (10) to emitlight to said liquid crystal display
from a rear of said liquid crystal display; a detection
circuit (2, 22) for detectinga motion of aninputimage,
the result from the detection being a size of the fast-
est motion vector detected from a specified region
of said image or contained in the corresponding im-
age signal in a specified region of said image; and
a control circuit (3, 54) for displaying said image sig-
nal or a blanking signal during parts of one frame
period so as to increase/decrease the ratio between
the length of a first period of time during which said
blanking signal is displayed and a second period of
time during which said image signal is displayed,
based on a size of said detected fastest motion vec-
tor, the device (1) characterized in that said control
circuit (3, 54), as a result of the detection of said
fastest motion vector, when said size of said fastest
motion vector changes in a direction of increase is
adapted to exert control such as to increase the ratio
at a first rate and, when a size of said fastest motion
vector changes in a direction of decrease, is adapted
to exert control so that said ratio is decreased at a
second rate which is slower than the first rate.

The transmissive-type liquid crystal display device
(1) according to claim 7, wherein said control circuit
(3, 54), as a result of the detection of said fastest
motion vector, when said image is changed from a
still picture to a moving picture, is adapted to exert
control such as to increase the ratio follows at a first
rate and, when said image is changed from a moving
picture to a still picture is adapted to exert control so
that the ratio is decreased at a second rate which is
slower than the first rate.

The transmissive-type liquid crystal display device
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according to any one of claims 7, 8, wherein said
control circuit (3, 54) is adapted to set display timing
with which said blanking signal is displayed on a plu-
rality of scanning display lines of said liquid crystal
display in a manner such that there is at least a part
of said period during which said blanking signal is
provided to said plurality of said scanning display
lines in that said backlight (10) is turned OFF.

The transmissive-type liquid crystal display device
according to any one of claims 7 to 9, wherein said
control circuit (3, 54) is adapted to set said display
timing with which said blanking signal is provided to
two or more scanning display lines of said liquid crys-
tal display so as to be different for every said two or
more scanning display lines and is adapted to turn
OFF a part of said backlight (10) corresponding to
said two or more scanning display lines.

The transmissive-type liquid crystal display device
according to any one of claims 7 to 10, wherein said
control circuit (3, 54) is adapted to control said dis-
play timing of said blanking signal by a timing signal
(STM).

The transmissive-type liquid crystal display device
according to any one of claims 7 to 11, wherein an
image is made up of a plurality of windows and said
control circuit (3, 54), based on said result of detec-
tion of a motion of said image is adapted to switch
between said image signal and said blanking signal
for every window and is adapted to feed switched
signals to a plurality of data electrodes making said
liquid crystal display to display said image signal or
said blanking signal.

Patentanspriiche

1.

Verfahren zum Anzeigen eines Bildes flir eine durch-
I&ssige Flussigkristallanzeigevorrichtung, wobei die
Anzeigevorrichtung ein Flissigkristallanzeigepanel
(1) und eine Hintergrundbeleuchtungseinrichtung
(10) aufweist, die Licht von der Rickseite des Fliis-
sigkristallanzeigepanels emittiert, wobei das Verfah-
ren aufweist, dass es das Flissigkristallpanel (1) ver-
sorgt mit:

einem Bildsignal, das bewirkt, dass an dem
Flussigkristallpanel (1) ein Bild wahrend eines
ersten Teils einer Ganzbildperiode angezeigt
wird; und

einem Austastsignal, das bewirkt, dass an dem
Flissigkristallpanel (1) wahrend eines zweiten
Teils der Ganzbildperiode kein Bild ausgebildet
wird, wobei der zweite Teil unmittelbar auf den
ersten Teil folgt;

wobei das Verfahren einen Schritt zum Detek-
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tieren eines schnellsten Bewegungsvektors aus
spezifizierten Regionen der Bilder zwischen
Ganzbildern und zum Andern aufweist, um das
Verhéltnis zwischen der Lange des zweiten
Teils der Ganzbildperiode, wahrend welcher
das Anzeigepanel mit dem Austastsignal verse-
hen wird, und der Lénge des ersten Teils der
Ganzbildperiode, wahrend welcher das Anzei-
gepanel mit dem Bildsignal versehen wird, auf
der Grundlage der Grofe des detektierten
schnellsten Bewegungsvektors zu erhéhen/zu
vermindern,

dadurch gekennzeichnet, dass als Ergebnis
der Detektion des schnellsten Bewegungsvek-
tors bei Veranderung der GréRe dieses schnell-
sten Bewegungvektors in Richtung der Vergro-
Rerung eine Steuerung so ausgefiihrt wird, dass
das Verhaltnis sich mit einer ersten Rate erhoht,
und wenn sich die Grof3e des schnellsten Be-
wegungsvektors sich in einer Richtung der Ver-
minderung verandert, die Steuerung so ausge-
fUhrt wird, dass sich das Verhaltnis mit einer
zweiten Rate vermindert, die langsamer als die
erste Rate ist.

Verfahren zum Anzeigen eines Bildes fur eine durch-
lassige Flussigkristallanzeigevorrichtung nach An-
spruch 1, wobei

als Ergebnis der Detektion des schnellsten Bewe-
gungsvektors bei Anderung des Bildes von einem
Standbild zu einem Filmbild das Verhaltnis sich mit
einer ersten Rate erhdht, wenn das Bild von einem
Filmbild in ein Standbild geandert wird, das Verhalt-
nis sich mit einer zweiten Rate, die langsamer als
die erste Rate ist, vermindert.

Verfahren zum Anzeigen eines Bildes flir eine durch-
lassige FlUssigkristallanzeigevorrichtung nach ei-
nem der Anspriiche 1 und 2, wobei die Anzeigezeit-
abstimmung, mit der das Austastsignal an einer An-
zahl von Abtastanzeigezeilen der Flissigkristallan-
zeige (1) angezeigt wird, auf eine solche Weise ein-
gestellt ist, dass in wenigstens einem Teil der Peri-
ode, wahrend welcher das Austastsignal der Anzahl
von Abtastanzeigezeilen, in welchen die Hinter-
grundbeleuchtung (10) ausgeschalten ist, angelegt
wird.

Verfahren zum Anzeigen eines Bildes flr eine durch-
léssige Flussigkristallanzeigevorrichtung nach ei-
nem der Anspruche 1 bis 3, wobei die Anzeigezeit-
abstimmung, mit welcher das Austastsignal an zwei
oder mehr Abtastanzeigezeilen der Flissigkristall-
anzeige (1) angelegt wird, fir alle zwei oder mehr
Abtastanzeigezeilen unterschiedlich einzustellen
ist, und dass ein Teil der Hintergrundbeleuchtung
(10) entsprechend der zwei oder mehr Abtastanzei-
gezeilen ausgeschaltet ist.
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5.

Verfahren zum Anzeigen eines Bildes flr eine durch-
I8ssige Flussigkristallanzeigevorrichtung (1) nach
einem der Anspriiche 1 bis 4, wobei die Anzeigezeit-
abstimmung des Austastsignals durch ein Zeitab-
stimmungssignal (STM) gesteuert wird.

Verfahren zum Anzeigen eines Bildes flr eine durch-
I8ssige Flussigkristallanzeigevorrichtung (1) nach
einem der Anspriiche 1 bis 5, wobei ein Bild aus
einer Anzahl von Fenstern aufgebaut wird und auf
der Grundlage eines Ergebnisses der Detektion ei-
ner Bewegung des Bildes zwischen dem Bildsignal
und dem Austastsignal fir jedes Fenster ein Schal-
ten durchgefiihrt wird und die geschalteten Signale
an eine Anzahl von Datenelektroden angelegt wer-
den, die bewirken, dass die FlUssigkristallanzeige
das Bildsignal oder das Austastsignal anzeigt.

Durchlassige Flussigkristallanzeigevorrichtung mit
einem FlUssigkristallanzeigepanel (1) und einer Hin-
tergrundbeleuchtung (10) zum Emittieren von Licht
auf die Flussigkristallanzeige von der Ruckseite der
Flussigkristallanzeige; einer Detektionsschaltung
(2, 22) zum Detektieren einer Bewegung eines ein-
gegebenen Bildes,

wobei das Detektionsergebnis eine GroéfRe des
schnellsten Bewegungsvektors ist, der aus einer
spezifizierten Region des Bildes detektiert worden
ist oder in dem entsprechenden Bildsignal in einer
spezifizierten Region des Bildes enthalten ist; und
einer Steuerschaltung (3, 54) zum Anzeigen des
Bildsignals oder eines Austastsignals wahrend des
Teils einer Ganzbildperiode, um das Verhaltnis zwi-
schen der Lange einer ersten Zeitspanne, wahrend
welcher das Austastsignal angezeigt wird, und einer
zweiten Zeitspanne, wahrend welcher das Bildsignal
angezeigt wird, basierend auf einer GroRe des de-
tektierten schnellsten Bewegungsvektors zu erho-
hen/zu vermindern, wobei die Vorrichtung (1) da-
durch gekennzeichnet ist, dass die Steuerschal-
tung (3, 54) als Ergebnis der Detektion des schnell-
sten Bewegungsvektors bei Anderung der GroRe
des schnellsten Bewegungsvektors in einer Rich-
tung der VergrofRerung so ausgebildet ist, dass sie
eine Steuerung ausubt, dergestalt, dass das Verhalt-
nis mit einer ersten Rate erhéht wird, und wenn die
GroRe des schnellsten Bewegungsvektors sich in ei-
ner Richtung der Verminderung andert, so ausgebil-
det ist, dass sie eine Steuerung auslibt, dergestalt,
dass das Verhaltnis mit einer zweiten Rate vermin-
dert wird, die langsamer als die erste Rate ist.

Durchlassige Flissigkristallanzeigevorrichtung (1)
nach Anspruch 7, wobei die Steuerschaltung (3, 54)
ausgebildet ist, als Ergebnis der Detektion des
schnellsten Bewegungsvektors bei Anderung des
Bildes von einem Standbild in ein Filmbild eine
Steuerung auszuliben, um das Verhaltnis mit einer
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ersten Rate zu erhohen, und wenn das Bild von ei-
nem Filmbild in ein Standbild geandert wird, eine
Steuerung so auszulben, um das Verhaltnis mit ei-
ner zweiten Rate zu vermindern, die langsamer als
die erste Rate ist.

Durchlassige Flussigkristallanzeigevorrichtung
nach einem der Anspriiche 7 und 8, wobei die Steu-
erschaltung (3, 54) ausgebildet ist, die Anzeigezeit-
abstimmung, mit welcher das Austastsignal an einer
Anzahl von Abtastanzeigezeilen angezeigt wird, so
einzustellen, dass es wenigstens einen Teil der Pe-
riode gibt, wahrend welcher das Austastsignal an die
Anzahl von Abtastanzeigezeilen angelegt wird, in
welchen das Hintergrundlicht (10) ausgeschaltet ist.

Durchlassige Flussigkristallanzeigevorrichtung
nach einem der Anspriiche 7 bis 9, wobei die Steu-
erschaltung (3, 54) ausgebildet ist, die Anzeigezeit-
abstimmung, mit welcher das Austastsignal an zwei
oder mehr Abtastanzeigezeilen der Flissigkristall-
anzeige angelegt wird, so einzustellen, dass diese
fur jeweils zwei oder mehr Abtastanzeigezeilen un-
terschiedlich ist, und einen Teil der Hintergrundbe-
leuchtung (10) entsprechend der zwei oder mehr Ab-
tastanzeigezeilen auszuschalten.

Durchlassige Flissigkristallanzeigevorrichtung
nach einem der Anspriiche 7 bis 10, wobei die Steu-
erschaltung (3, 54) ausgebildet ist, die Anzeigezeit-
abstimmung des Austastsignals durch ein Zeitab-
stimmungssignal (STM) zu steuern.

Durchlassige Flissigkristallanzeigevorrichtung
nach einem der Anspriiche 7 bis 11, wobei ein Bild
aus einer Anzahl von Fenstern aufgebaut ist und die
Steuerschaltung (3, 54) ausgebildet ist, um basie-
rend auf dem Ergebnis des Detektierens einer Be-
wegung des Bildes zwischen dem Bildsignal und
dem Austastsignal fur jedes Fenster zu schalten und
geschaltete Signale zu einer Anzahl von Datenelek-
troden zu leiten, die bewirken, dass die Flissigkri-
stallanzeige das Bildsignal oder das Austastsignal
anzeigt.

Revendications

Procédé d’affichage d’une image pour un dispositif
d’affichage a cristaux liquides de type transmissif, le
dispositif d’affichage comprenant un panneau d’af-
fichage a cristaux liquides (1) et des moyens de ré-
troéclairage (10) qui émettent de la lumiére depuis
I'arriére dudit panneau d’affichage a cristaux liqui-
des, le procédé comprenant la fourniture dudit pan-
neau a cristaux liquides (1) avec :

pendant une premiére partie d’'une période de
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trame, un signal d’'image amenant une image a
étre affichée sur ledit panneau a cristaux liqui-
des (1) ; et,

pendant une seconde partie de ladite période
de trame, la seconde partie suivant immédiate-
ment la premiére partie, un signal de suppres-
sion amenant une image a ne pas étre formée
sur ledit panneau a cristaux liquides (1) ; ledit
procédé comprenant une étape de détection
d’un vecteur de mouvement le plus rapide a par-
tir de régions spécifiées d’'images entre des tra-
mes, et de changement afin d’augmenter/dimi-
nuer le rapport entre la longueur de ladite se-
conde partie de la période de trame pendant la-
quelle ledit signal de suppression est fourni au
panneau d’affichage etlalongueur de ladite pre-
miére partie de la période de trame pendant la-
quelle ledit signal d’'image est fourni au panneau
d’'affichage, sur la base de la taille du vecteur
de mouvement le plus rapide détecté,
caractérisé en ce que, suite ala détection dudit
vecteur de mouvement le plus rapide, lorsque
ladite taille dudit vecteur de mouvement le plus
rapide change dans une direction d’augmenta-
tion, une commande est exercée de sorte que
ledit rapport augmente a un premier taux et, lors-
gu’une taille dudit vecteur de mouvement le plus
rapide change dans une direction de diminution,
une commande est exercée de sorte que ledit
rapport diminue a un second taux qui est plus
lent que le premier taux.

Procédé d’affichage d’'une image pour un dispositif
d’affichage a cristaux liquides de type transmissif se-
lon la revendication 1, dans lequel

suite a la détection dudit vecteur de mouvement le
plus rapide, lorsque ladite image est changée d’une
image fixe a une image en mouvement, ledit rapport
augmente a un premier taux et, lorsque ladite image
est changée d’'une image en mouvement a une ima-
ge fixe, ledit rapport diminue a un second taux qui
est plus lent que le premier taux.

Procédé d’affichage d’une image pour un dispositif
d’affichage a cristaux liquides de type transmissif se-
lon I'une quelconque des revendications 1 et 2, dans
lequel un cadencement d’affichage avec lequel ledit
signal de suppression est affiché sur une pluralité
de lignes d’affichage de balayage dudit afficheur a
cristaux liquides (1) est établi de telle sorte qu’il y ait
au moins une partie de ladite période pendant la-
quelle ledit signal de suppression est fourni a ladite
pluralité desdites lignes d’affichage de balayage
dans laquelle ledit rétroéclairage (10) est éteint.

Procédé d’affichage d’une image pour un dispositif
d’affichage a cristaux liquides de type transmissif se-
lon I'une quelconque des revendications 1 a 3, dans
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lequel le cadencement d’affichage avec lequel ledit
signal de suppression est fourni a deux lignes d’af-
fichage de balayage ou plus dudit afficheur a cristaux
liquides (1) est établi de fagon a étre différent toutes
les deux lignes d’affichage de balayage ou plus et
dans lequel une partie dudit rétroéclairage (10) cor-
respondant auxdites deux lignes d’affichage de ba-
layage ou plus est éteinte.

Procédé d’affichage d’'une image pour un dispositif
d’affichage a cristaux liquides de type transmissif (1)
selon 'une quelconque des revendications 1 a 4,
dans lequel le cadencement d’affichage dudit signal
de suppression est commandé par un signal de ca-
dencement (STM).

Procédé d’affichage d’'une image pour un dispositif
d’affichage a cristaux liquides de type transmissif (1)
selon 'une quelconque des revendications 1 a 5,
dans lequel une image est constituée d’'une pluralité
de fenétres et, sur la base d’un résultat de la détec-
tion d’'un mouvement de ladite image, une commu-
tation est effectuée entre ledit signal d'image et ledit
signal de suppression pour chaque fenétre et les si-
gnaux commutés sont appliqués a une pluralité
d’électrodes de données amenant ledit afficheur a
cristaux liquides a afficher ledit signal d'image ou
ledit signal de suppression.

Dispositif d’affichage a cristaux liquides de type
transmissif comprenant un panneau d’affichage a
cristaux liquides (1) et un rétroéclairage (10) pour
émettre de la lumiére vers ledit afficheur a cristaux
liquides depuis l'arriere dudit afficheur a cristaux
liquides ; un circuit de détection (2, 22) pour détecter
un mouvement d’'une image d’entrée, le résultat de
la détection étant une taille du vecteur de mouve-
ment le plus rapide détecté a partir d’'une région spé-
cifiée de ladite image ou contenu dans le signal
d’'image correspondant dans une région spécifiée de
ladite image ; et un circuit de commande (3, 54) pour
afficher ledit signal d’image ou un signal de suppres-
sion pendant une partie d’'une période de trame afin
d’augmenter/diminuer le rapport entre la longueur
d’'une premiere période de temps pendant laquelle
ledit signal de suppression est affiché et une secon-
de période de temps pendant laquelle ledit signal
d’image est affiché, surla base d’une taille dudit vec-
teur de mouvement le plus rapide détecté, le dispo-
sitif (1) étant caractérisé en ce que ledit circuit de
commande (3, 54), suite a la détection dudit vecteur
de mouvement le plus rapide, lorsque ladite taille
dudit vecteur de mouvement le plus rapide change
dans une direction d’augmentation, est adapté pour
exercer une commande afin d’augmenter le rapport
a un premier taux et, lorsqu’une taille dudit vecteur
de mouvement le plus rapide change dans une di-
rection de diminution, est adapté pour exercer une
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commande de sorte que ledit rapport soit diminué a
un second taux qui est plus lent que le premier taux.

Dispositif d’affichage a cristaux liquides de type
transmissif (1) selon la revendication 7, dans lequel
ledit circuit de commande (3, 54), suite a la détection
dudit vecteur de mouvement le plus rapide, lorsque
ladite image est changée d’'une image fixe a une
image en mouvement, est adapté pour exercer une
commande afin d’'augmenter le rapport a un premier
taux et, lorsque ladite image est changée d’'une ima-
ge en mouvement a une image fixe, est adapté pour
exercer une commande de sorte que le rapport soit
diminué a un second taux qui est plus lent que le
premier taux.

Dispositif d’affichage a cristaux liquides de type
transmissif selon I'une quelconque des revendica-
tions 7 et 8, dans lequel ledit circuit de commande
(3, 54) est adapté pour établir un cadencement d’af-
fichage avec lequel ledit signal de suppression est
affiché sur une pluralité de lignes d’affichage de ba-
layage dudit afficheur a cristaux liquides de telle sor-
te qu’il y ait au moins une partie de ladite période
pendantlaquelle ledit signal de suppression est four-
ni a ladite pluralité desdites lignes d’affichage de ba-
layage dans laquelle ledit rétroéclairage (10) est
éteint.

Dispositif d’affichage a cristaux liquides de type
transmissif selon I'une quelconque des revendica-
tions 7 a 9, dans lequel ledit circuit de commande
(3, 54) est adapté pour établir ledit cadencement
d’affichage avec lequel ledit signal de suppression
est fourni a deux lignes d’affichage de balayage ou
plus dudit afficheur a cristaux liquides afin qu'il soit
différent toutes les deux lignes d’affichage de ba-
layage ou plus et est adapté pour éteindre une partie
dudit rétroéclairage (10) correspondant auxdites
deux lignes d’affichage de balayage ou plus.

Dispositif d’affichage a cristaux liquides de type
transmissif selon I'une quelconque des revendica-
tions 7 a 10, dans lequel ledit circuit de commande
(3, 54) est adapté pour commander ledit cadence-
ment d’affichage dudit signal de suppression par un
signal de cadencement (STM).

Dispositif d’affichage a cristaux liquides de type
transmissif selon I'une quelconque des revendica-
tions 7 a 11, dans lequel une image est constituée
d’une pluralité de fenétres et ledit circuit de comman-
de (3, 54), sur la base dudit résultat de la détection
d’'un mouvement de ladite image, est adapté pour
effectuer une commutation entre ledit signal d'image
et ledit signal de suppression pour chaque fenétre
et est adapté pour appliquer les signaux commutés
a une pluralité d’électrodes de données amenant le-
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dit afficheur a cristaux liquides a afficher ledit signal
d’image ou ledit signal de suppression.
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