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DISPLAY DEVICE AND DISPLAY METHOD

TECHNICAL FIELD

[0001] The present invention relates to a display device
which displays an image and a display method used in the
display device.

BACKGROUND ART

[0002] Movies ina DVD format, a BD format, and the like
have been on the market in recent years. Accordingly, there
has been increasing opportunities for people to watch a movie
onaliquid crystal television, a plasmatelevision, or the like at
home.

[0003] DVD, BD, and the like are high in the number of
recording pixels. A liquid crystal television, a plasma televi-
sion, and the like are in general capable of displaying a
high-definition image compared with a cathode-ray tube tele-
vision.

[0004] As described in Patent Literature 1, many liquid
crystal televisions which are on the market these days support
input of an image at 1080/24p.

[0005] In a case where an image at 1080/24p is inputted
from a BD player or the like, it is possible for a liquid crystal
television which supports input of an image at 1080/24p to
display a 24p image by 48 Hz drive or 120 Hz drive without
carrying out a pull-down processing. This makes it possible to
more faithfully reproduce a feel of an image of a movie seen
in a movie theater as compared with a conventional liquid
crystal television.

[0006] Patent literatures 1 and 2 disclose other techniques
for allowing a user to watch a movie in higher definition.
[0007] Movies ina DVD format, a BD format, and the like
include not only recent movies but also old famous movies
such as “The Wonderful Wizard of Oz”, “Gone with the
Wind”, and “An American in Paris”.

[0008] Since these famous movies were shot by use of an
old-fashioned shooting technique and screened by use of an
old-fashioned screening technique, unique definition which
is different from a definition of a recent digital image, noise,
and a flicker occurred on a projected image. In general, such
noise and a flicker have a harmful effect on image quality.
However, when movie fans who love old famous movies
watch such an old famous movie, some of the movies fans
want to enjoy not a high-definition image but an atmosphere
of a then image which has unique noise and a flicker.

CITATION LIST
Patent Literatures
[0009] Patent Literature 1
[0010] Japanese Patent Application Publication, Tokukai,

No. 2009-300785 (Publication Date: Dec. 24, 2009)

[0011] Patent Literature 2
[0012] Japanese Patent Application Publication, Tokukai,
No. 2008-79287 (Publication Date: Apr. 3, 2008)
SUMMARY OF INVENTION
Technical Problem

[0013] The conventional arrangement employs various
techniques for improving image quality such as a local dim-
ming technique and a noise reduction technique for reducing
noise. In a case where an old famous movie is displayed
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according to the conventional arrangement, such various
techniques work adversely and prohibit a feel of a then image
from being faithfully conveyed to a viewer.

[0014] The present invention has been made in view of the
problem, and a main object of the present invention is to
provide a display device which is capable of reproducing an
atmosphere created by an image of an old famous movie more
faithfully than a conventional liquid crystal television, a con-
ventional plasma television, and the like.

Solution to Problem

[0015] Inorder to attain the object, a display device accord-
ing to the present invention which displays, on a display
surface, an image of n frames per second, the display device
includes: a light source section which emits light toward an
outside of the display device so that the image is displayed on
the display surface; and a light source control section which
controls whether or not the light source section emits light,
the light source control section carrying out control with
respect to the light source section so that a light-emitting
period in which the light source section emits light alternates
with a non-light-emitting period in which the light source
section does not emit light, the light-emitting period and the
non-light-emitting period each being 1+(mxn) second (m is
an integer not less than 2).

[0016] Therefore, the display device yields an effect of
reproducing an atmosphere created by an image of an old
famous movie more faithfully than a conventional liquid crys-
tal television and a conventional plasma television.

[0017] In order to attain the object, a display method for a
display device in accordance with the present invention which
displays, on a display surface, an image of n frames per
second, the display method includes the steps of: (a) causing
a light source section to emit light toward an outside of the
display device so that the image is displayed on the display
surface; and (b) causing a light source control section to
control whether or not the light source section emits light, in
the step (b), the light source control section carrying out
control with respect to the light source section so that a
light-emitting period in which the light source section emits
light alternates with a non-light-emitting period in which the
light source section does not emit light, the light-emitting
period and the non-light-emitting period each being 1+(mxn)
second (m is an integer not less than 2).

[0018] According to the arrangement, the display method
in accordance with the present invention yields the same
operation effect as the display device in accordance with the
present invention.

Advantageous Effects of Invention

[0019] As described above, the display device in accor-
dance with the present invention is capable of reproducing an
atmosphere created by an image of an old famous movie more
faithfully than a conventional liquid crystal television and a
conventional plasma television.

BRIEF DESCRIPTION OF DRAWINGS

[0020] FIG.1

[0021] FIG. 1 is a block diagram showing an arrangement
of a part of a liquid crystal television in detail (especially, an
image processing circuit and a LCD) in accordance with an
embodiment of the present invention.
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[0022] FIG.2

[0023] FIG. 2 is a block diagram showing an arrangement
of the liquid crystal television in accordance with the embodi-
ment of the present invention.

[0024] FIG.3

[0025] FIG. 3 shows timings of turning on and off backlight
in a movie (classic) mode. (a) of FIG. 3 shows a case where a
24p input image is displayed by a four-speed drive. (b) of FIG.
3 shows a case where a 60p inputimage is displayed by a scan
double-speed drive.

[0026] FIG.4

[0027] (a) to (d) of FIG. 4 show an example of a menu
screen on which lighting frequency of a backlight is adjusted
in the movie (classic) mode.

[0028] FIG.5

[0029] FIG. 5 shows another example of the screen on
which lighting frequency of a backlight is adjusted ina movie
(classic) mode.

[0030] FIG.6

[0031] FIG. 6 is a timing chart which shows timings of
controlling the backlight provided behind belt-shaped
regions of a liquid crystal panel to turn on and off by use of a
backlight scan technology, and an image which is displayed
on the liquid crystal panel in a certain period of the timing
chart.

DESCRIPTION OF EMBODIMENT

[0032] The following descriptiondiscusses an embodiment
of the present invention with reference to drawings. Note that
the following description takes, as an example of a display
device, a television receiver which includes a liquid crystal
display (hereinafter, referred to as a “liquid crystal televi-
sion”). However, the present invention is not limited to this.
That is, the liquid crystal television is merely one example of
a device which functions as a display device, and can be
replaced with other devices such as a plasma television, a
video projector, a CRT, and a liquid crystal display monitor.
[0033] A liquid crystal television in accordance with the
present embodiment has not only image quality adjustment
modes such as a game mode and a normal movie mode, but
also a movie (classic) mode as an unconventional image
quality adjustment mode. The movie (classic) mode is an
image quality adjustment mode which makes it possible to
display an old famous movie with such an image quality
(predetermined image quality) that aforementioned unique
definition, noise and a flicker are reproduced as faithfully as
possible.

[0034] [Arrangement of Liquid Crystal Television]

[0035] The following description discusses an arrangement
of a liquid crystal television 1 with reference to FIGS. 1 and
2. FIG. 2 shows an arrangement of the liquid crystal television
1. FIG. 1 mainly shows an arrangement of a part of the
television 1 in detail (especially, an image processing circuit
108 and an LCD 110).

[0036] The television 1 includes three HDMI input termi-
nals 11ato 11¢, an HDMI switch 11d, an HDMI receiver 100,
an image input terminal 101a, a sound input terminal 1015, a
BD drive 102, a tuner 103, an IP broadcasting tuner 104, a
satellite broadcasting tuner 105, an OSD generating section
106, an image selector 107, an image processing circuit 108,
an LCD controller 109, an LCD (Liquid Crystal Display) 110,
asound selector 111, a sound processing circuit 112, a digital
amplifier 113, a speaker 114, an Ethernet /F 115,aROM 116,
a RAM 117, a CPU 118, an infrared rays receiving section
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119, a camera 120, a human sensor 121, and an illumination
sensor 122 (see FIG. 2). In FIG. 2, the solid line indicates a
path of an image signal, the dashed-dotted line indicates a
path of a sound signal, and the thick line indicates a path (bus)
of data and a control signal.

[0037] Eachof (1)an image received by the HDMI receiver
100, (2) an image inputted from the image input terminal
101a, (3) an image read by the BD drive 102 from a BD
(Blu-ray Disc) (4) animage received by the (digital terrestrial
broadcasting) tuner 103, (5) an image received by the IP
broadcasting tuner 104, and (6) an image received by the
satellite broadcasting tuner 105 is supplied to the image selec-
tor 107. Each of (1) a sound received by the HDMI receiver
100, (2) a sound inputted from the sound input terminal 1015,
(3) a sound read by the BD drive 102 from a BD, (4) a sound
received by the tuner 103, (5) a sound received by the IP
broadcasting tuner 104, and (6) a sound received by the sat-
ellite broadcasting tuner 105 is supplied to the sound selector
111.

[0038] Note that the CPU 118 controls selection as to (a)
from which one of the HDMI input terminals the HDMI
receiver 101 receives content, that is, from which one of the
HDMI input terminals the HDMI switch 11d supplies content
to the HDMI receiver 100, (b) content transmitted through
which channel the tuner 103 is to receive, (c) content deliv-
ered by which server the 1P broadcast tuner 104 is to receive,
and (d) content transmitted through which channel the satel-
lite broadcasting tuner 105 is to receive. The CPU 118 also
controls (e) reproduction such as playback, suspension, fast-
playback, rewinding, and chapter transit in the BD drive 102.
[0039] The image selector 107 selects one image from (1)
the image which has been supplied from the HDMI receiver
100, (2) the image which has been supplied from the image
input terminal 101a, (3) the image which has been supplied
from the BD drive 102, (4) the image which has been supplied
from the tuner 103, (5) the image which has been supplied
from the IP broadcasting tuner 104, and (6) the image which
has been supplied from the satellite broadcasting tuner 105.
The image which has been selected by the image selector 107
is supplied to the image processing circuit 108. Note that the
CPU 118 controls the image selector 107 as to which image
the image selector 107 selects.

[0040] The image processing circuit 108 adjusts image
quality of the image which has been supplied from the image
selector 107. The image processing circuit 108 also carries
out scaling of the image which has been supplied from the
image selector 107. The adjustment of image quality here
means changing at least one of, for example, luminance,
sharpness, and contrast. The scaling means reducing a size of
an image to be displayed while maintaining an original aspect
ratio of the image. The image which has been subjected to the
image quality adjustment and the scaling by the image pro-
cessing circuit 108 is supplied to the LCD controller 109.
Note that the CPU 118 controls the image processing circuit
108 as to how the image processing circuit 108 changes image
quality and as to how much the image processing circuit 108
reduces the size of the image.

[0041] The LCD controller 109 drives the LCD 110 to
display the image which has been supplied from the image
processing circuit 108. The image which has been selected by
the image selector 107 is thus outputted from the LCD 110.
Note that, in a case where an OSD image is supplied from the
OSD generating section 106, the LCD controller 109 causes
the LCD 110 to display the OSD image supplied from the
OSD generating section 106 and the image which has been
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supplied from the image processing circnit 108 in such a
manner that they overlap each other. The LCD controller 109
also notifies a backlight control circuit 110¢ of how many
frames per second an image signal inputted from the previous
stage has.

[0042] The sound selector 111 selects one sound from the
sound which has been supplied from the HDMI receiver 100,
the sound which has been supplied from the image input
terminal 1014, the sound which has been supplied from the
BD drive 102, the sound which has been supplied from the
tuner 103, the sound which has been supplied from the IP
broadcasting tuner 104, and the sound which has been sup-
plied from the satellite broadcasting tuner 105. The sound
which has been selected by the sound selector 111 is supplied
to the sound processing circuit 112. Note that the CPU 118
control the sound selector 111 as to which sound the sound
selector 117 selects. Note that selection of an image in the
image selector 107 and selection of a sound in the sound
selector 111 are linked each other. For example, in a case
where the image selector 107 selects an image which has been
supplied from the HDMI receiver 100, the sound selector 111
also selects a sound which has been supplied from the HDMI
receiver 100.

[0043] The sound processing circuit 112 adjusts sound vol-
ume and sound quality of the sound which has been supplied
from the sound selector 111. The adjustment of sound quality
here means changing frequency characteristic of the sound
which has been supplied from the sound selector 111 (for
example, emphasizing low pitch and emphasizing high
pitch). The sound which has been subjected to the adjustment
of sound volume and sound quality by the sound processing
circuit 112 is supplied to the digital amplifier 113. Note that
the CPU 118 controls the sound processing circuit 112 as to
how the sound processing circuit 112 changes sound volume
and sound quality.

[0044] The digital amplifier 113 drives the speaker 114 to
output the sound which has been supplied from the sound
processing circuit 112. The sound which has been selected by
the sound selector 111 is thus outputted from the speaker 114.
[0045] The CPU 118 controls each of the sections in accor-
dance with a remote control signal which is received by the
infrared rays receiving section 119, an image which is cap-
tured by the camera 120, a sensor signal which is outputted by
the human sensor 121, and a sensor signal which is outputted
from the illumination sensor 122. The sensor signal which is
outputted by the human sensor 121 is a binary signal indica-
tive of whether or not a viewer exists within a sensing cover-
age of the human sensor 121. The sensor signal which is
outputted from the illumination sensor 122 is a multivalued
signal indicative of illumination (brightness) of surroundings
of the illumination sensor 122. Control by use of the infrared
rays receiving section 119 is exemplified by (i) control of
switching an image quality adjustment mode in accordance
with a remote control signal (image quality setting instruc-
tion), (ii) control of switching, in accordance with a remote
control signal, a channel which is selected by the tuner 104,
and (iii) control of switching, in accordance with a remote
control signal, an image which is selected by the image selec-
tor 107 and a sound which is selected by the sound selector
111. Control by use of the camera 120 is exemplified by
control of switching the way in which the image processing
circuit 108 adjusts image quality in accordance with a viewer
who is identified based ona captured image. Control by use of
the human sensor 121 is exemplified by control of switching
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whether the backlight of the LCD 110 is turned on or turned
off in accordance with a sensing result.

[0046] The CPU 118 is arranged to supply a control signal
to the image processing circuit 108 and to the LCD 110 while
the image quality adjustment mode is the movie (classic)
mode.

[0047] The ROM 116 is a readable and unrewritable
memory which stores fixed data such as a program executed
by the CPU 118. The ROM 116 also stores JPEG data and
SVG (Scalable Vector Graphics) data each of which is
referred to for the purpose of generation of an ODS image by
the OSD generating section 106. Meanwhile, the RAM 117 is
a readable and rewritable memory which stores variable data
such as data which is referred to for the purpose of an arith-
metical operation by the CPU 118 and data which is generated
by the CPU 118 as a result of the arithmetical operation.
[0048] The Ethernet I/F 115 is an interface for connecting
the television 1 to a network. The IP broadcasting tuner 105
accesses a server on the Internet via the Ethernet I/F 115.
[0049] (Arrangement of the Image Processing Circuit 108)
[0050] The image processing circuit 108 includes a tele-
cine-converted image detection circuit 1081, switching cir-
cuits 1082a to 1082¢, an IP converting circuit 1083, a
24-frame image restoration circuit 1084, a super-resolution
processing circuit 1085, an edge enhancement circuit 1086, a
noise reduction circuit 1087, and a film dejudder processing
circuit 1088.

[0051] Thetelecine-converted image detection circuit 1081
detects whether or not a signal which has been supplied to the
image processing circuit 108 is an interlaced image signal
which has been subjected to a telecine conversion.

[0052] The IP converting circuit 1083 converts the inter-
laced image signal into a progressive image signal.

[0053] The 24-frame image restoration circuit 1084 recon-
structs a 24-frame image signal by carrying out a conversion
reverse to a telecine conversion.

[0054] The super-resolution processing circuit 1085 sub-
jects an inputted image signal to a super-resolution process.
The image which has been subjected to the super-resolution
process has higher resolution than an image which has not
been subjected to the super-resolution process.

[0055] The edge enhancement circuit 1086 subjects an
inputted image signal to an edge enhancement process. In the
image which has been subjected to the edge enhancement
process, an object is more sharply outlined as compared with
an image which is displayed without being subjected to the
edge enhancement process.

[0056] The noise reduction circuit 1087 subjects an image
signal to a noise reduction process. In the image which has
been subjected to the noise reduction process, a noise such as
a grain noise is less distinct as compared with an image which
is displayed without being subjected to the noise reduction
process.

[0057] The film dejudder processing circuit 1088 generates
an image signal ofan interpolation frame by detecting motion
vectors from an inputted 24-frame image signal. The film
dejudder processing circuit 1088 then interleaves the inputted
24-frame image signal with the image signal of the interpo-
lation frame so as to convert the inputted 24-frame image
signal into a 60 frame image signal.

[0058] Each of the switching circuits 1082a to 1082¢
includes two output sections for outputting a signal. Each of
the switching circuits 1082a to 1082¢ switches, in accordance
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with whether or not a control signal is supplied from outside,
from which one of the two output sections an inputted signal
is outputted.

[0059] Specifically, in a case where the telecine-converted
image detection circuit 1081 detects a 60i image signal which
has been subjected to a telecine conversion and then transmits
a control signal to the switching circuit 10824, the switching
circuit 1082a switches to one of the two output sections which
one allows a signal to be supplied to the 24-frame image
restoration circuit 1084. On the other hand, in a case where
the telecine-converted image detection circuit 1081 does not
detect a 601 image signal which has been subjected to a
telecine conversion (i.e., a control signal is not transmitted to
the switching circuit 1082a), the switching circuit 10824
switches to the other one of the two output sections which
other one allows a signal to be supplied to the IP converting
circuit 1083.

[0060] (LCD110)

[0061] The LCD 110 includes a backlight 110a, a liquid
crystal panel 1104, and a backlight control circuit 110c.
[0062] Thebacklight 110a is a direct LED backlight which
emits backlight toward the liquid crystal panel 1105.

[0063] The backlight which has been transmitted through a
liquid crystal of the liquid crystal panel 1105 allows the liquid
crystal panel 1105 to displays an image. How much backlight
is transmitted is controlled by voltages for driving a gate
driver and a source driver.

[0064] Thebacklight controlcircuit 110c¢ controls the back-
light 1104 to turn on and off.

[0065] (Operation of the Liquid Crystal Television 1)
[0066] The following describes operation of the liquid
crystal television 1 in accordance with the present embodi-
ment which operation is carried out by the image processing
circuit 108, the LCD controller 109, and the LCD 110 with
reference to FIG. 1. Note that the following describes (i)
operation of the liquid crystal television 1 carried outin a case
where an interlaced image signal which has been subjected to
a telecine conversion is inputted to the image processing
circuit 108 in the movie (classic) mode and (i1) operation of
the liquid crystal television 1 carried out in a case where an
interlaced image signal which has been subjected to a telecine
conversion is inputted to the image processing circuit 108 in
another image quality adjustment mode.

[0067] (Operation in a Case of the Movie (Classic) Mode)
[0068] As described earlier, the CPU 118 is arranged to
supply a control signal to the image processing circuit 108
and to the LCD 110 while the image quality adjustment mode
is the movie (classic) mode. Specifically, the control signal is
supplied to the switching circuits 10825 and 1082¢ of the
image processing circuit 108 and the backlight control circuit
110c of the LCD 110.

[0069] Upon receipt of the control signal, the switching
circuit 10825 switches a destination of a progressive image
signal to the super-resolution processing circuit 1085. Simi-
larly, upon receipt of the control signal, the switching circuit
1082¢ switches a destination of a progressive image signal to
the switching circuit 10824.

[0070] Thebacklight controlcircuit 110¢ controls the back-
light 1104 to keep emitting light. However, while a control
signal is being inputted, the backlight control circuit 110¢
controls the backlight 110a to repeat turning on and off.
[0071] More specifically, the backlight control circuit 110¢
carries out control with respect to the backlight 110a so that a
light-emitting period in which the backlight 110a emits light
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alternates with a non-light-emitting period in which the back-
light 110a does not emit light. The length of the light-emitting
period and the length of the non-light-emitting period depend
on how many frames per second an image to be displayed on
the LCD 110 has. That is, the length of the light-emitting
period and the length of the non-light-emitting period are
determined in accordance with information indicative of how
many frames per second an image signal has, the information
having been inputted from the LCD controller 109.

[0072] The following describes, with reference to FIG. 3,
how the backlight control circuit 110¢ controls the backlight
110a (i) in a case where an image signal of 24 frames per
second is inputted and (ii) in a case where an image signal of
60 frames per second is inputted. FIG. 3 shows timings of
turning on and turning off the backlight in the movie (classic)
mode. (a) of FIG. 3 shows a case where an image of 24 frames
per second is displayed. (b) of FIG. 3 shows a case where an
image of 60 frames per second is displayed. In (a) of FIG. 3,
four “A”s constitute one (I) frame (frame A) (the same applies
to B and C), whereas, in (b) of FIG. 3, two “A”s constitute one
() frame (frame A) (the same applies to B).

[0073] In a case where an image signal of 24 frames per
second is inputted, the backlight control circuit 110¢ is
arranged to set a light-emitting period and a non-light-emit-
ting period to Yes second (see (a) of FIG. 3). In this case, a
black image is inserted twice while one (I) frame image is
being displayed. In a case where an image signal of 60 frames
per second is inputted, the backlight control circuit 110¢ is
arranged to set a light-emitting period and a non-light-emit-
ting period to %120 second (see (b) of FIG. 3).

[0074] Note that a light-emitting period and a non-light-
emitting period are not limited to the specific numerical val-
ues. For example, it is only necessary that the light-emitting
period and the non-light-emitting period be set to 1+(mxn)
second (n: the number of frames per second, m: any integer
which is not less than 2). Note that an intermittent cycle in
which the backlight control circuit 110¢ controls the back-
light 110a to alternately turn on and off has a physical lowest
limit corresponding to a capacity of the backlight control
circuit 110¢. That is, the integer m has an upper limit which
depends on the lowest limit of the intermittent cycle.

[0075] Inthe movie (classic) mode, in a case where a tele-
cine-converted interlaced image signal is supplied to the
image processing circuit 108, the interlaced image signal is
supplied to the switching circuit 1082a and the telecine-
converted image detection circuit 1081.

[0076] Thetelecine-converted image detection circuit 1081
detects the supply of the telecine-converted interlaced image
signal, and then supplies a control signal to the switching
circuit 1082a.

[0077] Upon receipt of the control signal, the switching
circuit 1082a supplies, to the 24-frame image restoration
circuit 1084, the interlaced image signal as it is.

[0078] The 24-frame image restoration circuit 1084 con-
verts the telecine-converted interlaced image signal into a
24-frame progressive image signal, and then supplies the 24
frame progressive image signal to the switching circuit
1082c.

[0079] The switching circuit 1082¢ supplies, to the switch-
ing circuit 10825, the 24-frame progressive image signal as it
is. The switching circuit 10825 supplies, to the super-resolu-
tion processing circuit 1085, the 24-frame progressive image
signal as it is.
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[0080] The super-resolution processing circuit 1085 sub-
jects the progressive image signal to a super resolution pro-
cess, and then supplies it to the edge enhancement circuit
1086. The edge enhancement circuit 1086 subjects, to an edge
enhancement process, the progressive image signal which has
been supplied from the super-resolution processing circuit
1085, and then supplies it to the LCD controller 109.

[0081] TheLCD controller 109 respectively supplies, to the
source driver and the gate driver, an image signal and a control
signal each of which corresponds to the progressive image
signal supplied from the edge enhancement circuit 1086. The
source driver and the gate driver apply a driving voltage
corresponding to the image signal and a driving voltage cor-
responding to the control signal, respectively, so as to control
orientation of liquid crystal molecules in the liquid crystal
layer of the liquid crystal panel 1105. Backlight emitted from
the backlight 1104 which backlight has transmitted through
the liquid crystal layer allows the liquid crystal panel 1105 to
display an image which has been subjected to the image
processing by the image processing circuit 108.

[0082] The operations of the liquid crystal television 1 in
the movie (classic) mode have been discussed above. Note,
however, that it is also possible to employ another arrange-
ment in which the liquid crystal television 1 is arranged such
that the switching circuit 1082¢ outputs a signal to the film
dejudder processing circuit 1088 not only in a case where a
control signal is not supplied to the switching circuit 1082¢
but also in a case where a control signal is supplied to the
switching circuit 1082¢ (that is, the switching circuit 1082¢
outputs a signal to the film dejudder processing circuit 1088 at
all times).

[0083] (Operations in a Case of Another Image Quality
Adjustment Mode)

[0084] The following description discusses operations car-
ried out in a case where an image quality adjustment mode
other than the movie (classic) mode is set. It is assumed here
that a normal movie mode is set.

[0085] When input of a control signal ceases, the switching
circuit 10825 switches a destination of a progressive image
signal to the noise reduction circuit 1087. Similarly, when
input of a control signal ceases, the switching circuit 1082¢
switches a destination of a progressive image signal to the
film dejudder processing circuit 1088.

[0086] The backlight control circuit 110¢ is arranged to
control the backlight 110a to keep turning on at all times.

[0087] Also in the normal movie mode, in a case where a
telecine-converted interlaced image signal is supplied to the
image processing circuit 108, the telecine-converted inter-
laced image signal is supplied to the switching circuit 10824
and the telecine-converted image detection circuit 1081.

[0088] Thetelecine-converted image detection circuit 1081
detects supply of the telecine-converted interlaced image sig-
nal, and then supplies a control signal to the switching circuit
1082a.

[0089] Upon receipt of the control signal, the switching
circuit 1082a supplies, to the 24-frame image restoration
circuit 1084, the interlaced image signal as it is.

[0090] The 24-frame image restoration circuit 1084 con-
verts the telecine-converted interlaced image signal into a
24-frame progressive image signal, and then supplies the
24-frame progressive image signal to the switching circuit
1082c.
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[0091] The switching circuit 1082¢ supplies, to the film
dejudder processing circuit 1088, the 24-frame progressive
image signal as it is.

[0092] The film dejudder processing circuit 1088 subjects
the 24-frame progressive image signal to a film dejudder
process, and then supplies it to the switching circuit 108254.
The image which has been subjected to the film dejudder
process can be a 60-frame image or can be a 120-frame image.
The switching circuit 10824 supplies, to the noise reduction
circuit 1087 as it is, the progressive image signal which has
been supplied from the film dejudder processing circuit 1088.
[0093] Thenoise reduction circuit 1087 subjects, to a noise
reduction process, the progressive image signal which has
been supplied from the switching circuit 10825, and then
supplies it to the LCD controller 109.

[0094] TheLCD controller 109 respectively supplies, to the
source driver and the gate driver, an image signal and a control
signal each of which corresponds to the progressive image
signal supplied from the edge enhancement circuit 1086. The
source driver and the gate driver apply a driving voltage
corresponding to the image signal and a driving voltage cor-
responding to the control signal, respectively. so as to control
orientation of liquid crystal molecules in the liquid crystal
layer of the liquid crystal panel 1105. Backlight emitted from
the backlight 110a which backlight has transmitted through
the liquid crystal layer allows the liquid crystal panel 1105 to
display an image which has been subjected to the image
processing by the image processing circuit 108.

[0095] (Image Adjustment Function in Movie (Classic)
Mode)
[0096] According to the liquid crystal television 1, in the

movie (classic) mode, an intermittent cycle in which the
backlight control circuit 110¢ controls the backlight 110a to
alternately turn on and off is adjusted in accordance with an
operation of a slide bar for a shutter effect adjustment which
slide bar is included in a user interface (UI) displayed, by use
of an OSD function, on the liquid crystal panel 1105.

[0097] The following description discusses Specific
Examples 1 and 2 of the user interface.

Specific Example 1

[0098] Firstly, the following description discusses Specific
Example 1 of the user interface with reference to FIG. 4. Each
of (a) to (d) of FIG. 4 shows an Ul which is generated by the
OSD generating section 106 and displayed by the LCD 110 in
accordance with an operation instruction supplied by a user
via a remote controller (not shown). The dotted pattern in the
FIG. 4 indicates that an image indicated by an image signal
which is supplied from the image processing circuit 108 is
displayed in the dotted region.

[0099] When a user operates a remote controller so as to
cause a menu screen to be displayed. a menu screen 140 as
shown in (a) of FIG. 4 is displayed on the liquid crystal panel
1105.

[0100] Themenu screen 140 includes various controls such
as “color management—hue” for adjusting hue and “color
management—saturation” for adjusting saturation. A user
can select each of the controls by using up and down keys of
the remote controller (see (2) of FIG. 4).

[0101] One of the controls is a slide bar for adjusting a
“shutter effect” (hereinafter, referred to as a “slide bar for a
shutter effect adjustment”). By operating the slide bar for
shutter effect adjustment 132, a user can adjust lighting fre-
quency of the backlight 110¢ in seven levels in total (in
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increments of 2 Hz) in a range from 48 Hz to 60 Hz. Note that
“0” in FIG. 4 indicates that the lighting frequency is 60 Hz,
whereas “6” indicates that the lighting frequency is 48 Hz. A
default value of the slide bar for a shutter effect adjustment
132 is “6”.

[0102] In acase where (i) the slide bar for a shutter effect
adjustment 132 is selected from the menu screen 140 via
remote control operation and (ii) a decision button of the
remote controller is pressed while the telecine-converted
image detection circuit 1081 is detecting a telecine-converted
interlaced image signal, only the slide bar for a shutter effect
adjustment 132 is displayed in the liquid crystal panel 1105.
In a case where the decision button of the remote controller is
pressed again in this state, the slide bar for a shutter effect
adjustment 132 moves downward (see (c) of FIG. 4). The
CPU 118 thus accepts an instruction to adjust a shutter effect
via left and right keys of the remote controller. Specifically, in
a case where the CPU 118 detects that the slide bar for a
shutter effect adjustment 132" has been adjusted to i, the CPU
118 causes the backlight control circuit 110¢ to control light-
ing frequency of the backlight 110a to be (60-2xi) Hz.
[0103] On the other hand, in a case where (i) the slide bar
for a shutter effect adjustment 132 is selected from the menu
screen 140 via remote control operation (ii) and the decision
button of the remote controller is pressed while the telecine-
converted image detection circuit 1081 is detecting a inter-
laced image signal which has not been subjected to a telecine
conversion, a Ul shown in (d) of FIG. 4 is displayed. That is,
in a case where an image being displayed on the liquid crystal
panel 1105 is not a film image, lighting frequency of the
backlight 110q is not changed even if the slide bar for a shutter
effect adjustment is operated.

Specific Example 2

[0104] Next, the following description discusses Specific
Example 2 of the user interface with reference to FIG. 5. FIG.
5 shows an UI which is displayed by the LCD 110 in accor-
dance with an operation instruction given by a user via a
remote controller (not shown). The dotted pattern in the FIG.
5 indicates that an image indicated by an image signal which
is supplied from the image processing circuit 108 is displayed
in a dotted region.

[0105] When a user operates a remote controller so as to
cause a menu screen to be displayed, a screen as shown in
FIG. 5 is displayed on the liquid crystal panel 1105. The
screen has two image regions (an image region 140, and an
image region 131 in a side region 130) (see FIG. 5). In the side
region 130, a slide bar for a shutter effect adjustment 132 is
also displayed which is identical to the slide bar for a shutter
effect adjustment 132 discussed in Specific Example 1.
[0106] When the CPU 118 detects thata setting value of the
slide bar for a shutter effect adjustment 132 has been adjusted
to 1, the CPU 118 controls the backlight control circuit 110¢ as
follows. Specifically, under control of the CPU 118, the back-
light control circuit 110c¢ controls the lighting frequency of
the backlight 110¢ to become (60-2xi) Hz behind the image
region 131 while maintaining the lighting frequency of the
backlight 110a behind a region other than the image region
131. Note that the control by the backlight control circuit
110c is realized by an area drive circuit (not shown).

[0107] When the CPU 118 detects that the decision button
is pressed in a state where a setting value of the slide bar for
ashutter effect adjustment 132 has been adjusted to i, the CPU
118 (i) causes the backlight control circuit 110¢ to control the
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backlight 1104 so that lighting frequency of the whole back-
light 1104 becomes (60-2xi) Hz and (ii) controls the liquid
crystal panel 1105 so that an image being displayed in the
image region 140 is displayed in the whole region of the
liquid crystal panel 1105.

[0108] Note that, in both in Specific Examples 1 and 2, the
backlight control circuit 110¢ controls the backlight 1104 to
turn on and turn off for an identical period of time regardless
of a setting value of the slide bar for a shutter effect adjust-
ment 132.

[0109] As described above, according to the present
embodiment, the backlight control circuit 110¢ controls light-
ing frequency of the backlight 1104 in seven levels in total (in
increments of 2 Hz) in a range from 48 Hz to 60 Hz. However,
the present invention is not limited to this. That is, it is pos-
sible to employ an arrangement in which lighting frequency
of the backlight 110a can be controlled in n levels in total
(e.g., 31 levels in increments of 1 Hz) within any frequency
range (e.g., from 40 Hz to 70 Hz). In other words, it is possible
to employ an arrangement in which the CPU 118 sets a
light-emitting period and a non-light-emitting period both of
which are identical in length to be at any length specified by
a user within a range including 1+(mxn) seconds.

[0110]

[0111] As described above, the liquid crystal television 1
which is capable of displaying an image of 24 frames per
second carries out control, in the movie (classic) mode, with
respect to the backlight 110a so that (i) a period which lasts
for Vs second and during which the backlight 110« turns on
alternates with (ii) a period which lasts for %s second and
during which the backlight 1104 turns off. This allows a user
viewing an image which is displayed on the liquid crystal
television 1 to perceive a flicker of an image which flicker is
unique to an old film.

[0112] The following description discusses other charac-
teristics of an image which is displayed on the liquid crystal
television 1.

[0113] In the movie (classic) mode, an image displayed on
the liquid crystal television 1 is subjected to a super resolution
process but is not subjected to a noise reduction process.
Therefore, in a case where an old famous movie which con-
tains grain noise etc. is played, such grain noise is more
faithfully reproduced as compared with the case of the normal
movie mode (that is, a case where an image is not subjected to
asuper resolution process but is subjected to a noise reduction
process).

[0114] In addition, in the movie (classic) mode, an image
displayed on the liquid crystal television 1 is an image which
has been subjected to the edge enhancement process. There-
fore, a definition unique to an old famous film is reproduced
on the displayed image.

[0115] Furthermore, in the movie (classic) mode, an image
which is displayed on the liquid crystal television 1 is an
image which has not been subjected to a film dejudder pro-
cess. This allows a user who views an image displayed on the
liquid crystal television 1 to experience a feel of frame-by-
frame playback which is unique to an old film.

[0116] For the above reasons, the liquid crystal television 1
is capable of reproducing an atmosphere created by an image
of an old famous movie more faithfully than conventional
televisions such as conventional liquid crystal televisions and
conventional plasma televisions.

(Advantage of Liquid Crystal Television 1)
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[0117] <Additional Remarks>

[0118] Note that the image processing circuit 108 may be
arranged not to include at least one of the super-resolution
processing circuit 1085 and the edge enhancement circuit
1086. That is, the liquid crystal television 1, in the movie
(classic) mode, may display an image which has not been
subjected to at least one of a super resolution process and an
edge enhancement process.

[0119] The image processing circuit 108 may be arranged
not to include the switching circuit 1082¢ (in this case, the
CPU 118 supplies, in the movie (classic) mode, a control
signal only to the switching circuit 10825 and the backlight
control circuit 110¢). That is, in a case where the image
processing circuit 108 subjects a telecine-converted inter-
laced image signal to an image process, an image to be dis-
played on the liquid crystal television 1 is subjected to a film
dejudder process even in the movie (classic) mode.

[0120] The image processing circuit 108 may be arranged
such that the noise reduction circuit 1087 is provided at a
subsequent stage to the edge enhancement circuit 1086
instead of being provided in parallel with the edge enhance-
ment circuit 1086. That is, an image to be displayed on the
liquid crystal television 1 can be subjected to a noise reduc-
tion process even in the movie (classic) mode.

[0121] According to the embodiment, the edge enhance-
ment circuit 1086 carries out an edge enhancement process in
order to obtain a definition unique to a film movie. Note,
however, that it is also possible to obtain the definition unique
to a film movie by providing the super-resolution processing
circuit 1085 which carries out a super resolution process,
instead of the edge enhancement circuit 1086, so that the
super-resolution processing circuit 1085 is provided in a part
of the liquid crystal television 1 where the edge enhancement
circuit 1086 is provided.

[0122] The LCD 110 of the liquid crystal television 1 may
be a general LCD in which three RGB sub pixels constitute
one (1) pixel (that is, three primary colors may be used).
Alternatively, the LCD 110 may be a LCD in which four sub
pixels including RGB sub pixels and a yellow sub pixel or a
cyan sub pixel constitute one (1) pixel (that is, four primary
colors may be used) as in a case of a LCD disclosed in
Japanese Patent Application “Tokugan, No. 2010-043103”
which is not yet published as of filing of the present applica-
tion. In a case where four primary colors are used, it is pos-
sible to obtain a definition unique to a film, especially, it is
possible to make texture of skin deep and clear, by carrying
out filter process at a sub pixel level which filter process is
described in the Tokugan, No. 2010-043103.

[0123] Note that strictly speaking, according to the
embodiment, “24 frames per second” means “23.976 frames
per second” and “60 frames per second” means “59.95 frames
per second”. Moreover, it is unnecessary for the backlight
control circuit 110¢ to control a light-emitting period and a
non-light-emitting period to be exactly identical in length. It
is only necessary that the light-emitting period and the non-
light-emitting period be substantially identical in length.
[0124] The embodiment has dealt with an arrangement in
which the backlight control circuit 110¢ controls the back-
light 110¢ to alternately turn on and off. Note, however, the
backlight control circuit 110¢ need not necessarily control the
backlight 110a to completely turn off. That is, it is possible to
employ an arrangement in which the backlight control circuit
110¢ controls the backlight 110a to alternate between (i) a
normal light-emitting period in which the backlight 110a
emits light at a normal luminance and (i) a lower-light-
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emitting period in which the backlight 110a emits light at
lower luminance than the normal luminance. Furthermore, an
edge light type backlight may be employed instead of a direct
type backlight 110a.

[0125] The present invention can be applicable also to a
display device including a backlight scan section which con-
trols a backlight by a backlight scan method.

[0126] According to the backlight scan method, a whole
region of a liquid crystal panel is divided into a plurality of
belt-shaped regions, and the backlight scan section controls
each section of the backlight to turn on and turn off so that the
plurality of belt-shaped regions are sequentially irradiated
with light. In this case, only part of a backlight which part is
controlled to turn on by the backlight scan section turns on in
a light-emitting period set by a backlight control section.
[0127] With reference to FIG. 6, the following description
discusses, by giving a specific example, timings of turning on
and turning off a backlight provided behind the belt-shaped
regions.

[0128] A timing chart shown in upper part of FIG. 6 shows
timings when the backlight scan section controls the back-
light provided behind the belt-shaped regions to turn on and
turn off, in belt-shaped regions o to & which are specific
examples of the plurality of belt-shaped regions. In the timing
chart, a black-colored part and a white colored part to the right
of the symbol a indicate turning off and turning on, respec-
tively. The same applies to the symbols [ to 8. As is clear from
FIG. 6, the timing chart is a schematic view showing a case
where the backlight control circuit of the display device con-
trols the backlight to turn on and off at a timing shown in (b)
of FIG. 3.

[0129] The pulses shown on the right of the symbol
VSYNC represent sync signals for turning on or turning off
the backlight. That is, the timing chart shows three sync
signals. In the timing chart, %120 second between supply of a
sync signal shown on the left and supply of a sync signal
shown in the middle corresponds to a light-emitting period,
whereas V20 second between the supply of the sync signal
shown in the middle and supply of a sync signal shown on the
right corresponds to a non-light-emitting period.

[0130] As is clear from the timing chart of FIG. 6, the
display device operates so that (i) a timing when the backlight
scan section controls a part of the backlight which part is
provided behind a specific one (the belt-shaped region a in
FIG. 6) of a plurality of belt-shaped regions (the belt-shaped
regions c.to 3 in FIG. 6) to turn on is in sync with (ii) a timing
when the backlight control section controls the backlight to
turn on (timing when a light-emitting period and a non-light-
emitting period begin). That is, in the example shown in the
timing chart of FIG. 6, in the first half period which lasts V120
second, only specific parts of the backlight turn on for Yaso
second in the order of (i) parts provided behind “the belt-
shaped regions o and 7, (ii) parts provided behind “the
belt-shaped regions f and y”, (iii) parts provided behind “the
belt-shaped regions y and §”, and (iv) parts provided behind
“the belt-shaped regions a and 9”. In the latter half period
which lasts Y120 second, the whole backlight turns off. For the
last Vaso second of the first half period which lasts Y120 second,
as image as shown in the lower part of FIG. 6 is displayed on
the liquid crystal panel. Needless to say, Y4so second is such a
short period that a viewer sees the image as if the image was
displayed on the whole liquid crystal panel.

[0131] Asmentioned above, the present invention yields an
effect of reproducing an atmosphere created by an image of
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an old film movie even in a display device which displays a
high-quality image by using a double speed drive technology
and a back light scan technology.

[0132] The present invention is not limited to the descrip-
tion of the embodiments above, but may be altered by a
skilled person within the scope of the claims. An embodiment
based on a proper combination of technical means disclosed
in different embodiments is encompassed in the technical
scope of the present invention.

[0133] As described above, it is desirable that the display
device in accordance with the present invention further
includes an instruction receiving section which receives from
a user an instruction to set an image quality of the image
displayed on the display surface, only in a case where the
instruction receiving section receives an instruction to set the
image quality of the image at a designated image quality, the
light source control section carrying out the control.

[0134] According to the arrangement, only in a case where
auser gives an instruction to set an image quality of an image
at a designated image quality, it is possible for the display
device to reproduce an atmosphere created by an image of an
old famous movie more faithfully than conventional televi-
sions such as conventional liquid crystal televisions and con-
ventional plasma televisions do.

[0135] That is, the display device reproduces an atmo-
sphere created by an image of an old famous movie in a case
where a user sets an image at a designated image quality, but
does not reproduce the atmosphere created by an image of an
the old famous movie in a case where the user set an image at
an image quality other than the designated image quality.
[0136] According to this, the display device yields a further
effect of displaying a suitable image in accordance with con-
tent for displaying the image.

[0137] Itisdesirablethat thedisplay device further includes
anoise removing section which removes noise from an image
signal for displaying an image on the display surface, the
noise removing section not removing noise from the image
signal in a case where the instruction receiving section
receives the instruction to set the image quality of the image
at the designated image quality.

[0138] According to the arrangement, in a case where a user
gives the instruction to set the image quality of the image at
the designated image quality. the display device does not
remove noise from an image signal for displaying an image
on the display surface. That is, in a case where an image
displayed by the image signal contains noise such as grain
noise, the noise is reproduced on an image to be displayed on
the display surface.

[0139] Therefore, the display device yields a further effect
of more faithfully reproducing an atmosphere created by an
image of an old famous movie.

[0140] Itisdesirable that the display device further includes
a super-resolution processing section which subjects the
image signal to a supper-resolution process.

[0141] According to the arrangement, in a case where a user
gives the instruction to set the image quality of the image at
the designated image quality, an image displayed on the dis-
play surface is not only an image from which noise has not
been removed but also an image which has been subjected to
the supper resolution process. That is, noise is reproduced
more clearly on the image displayed on the display surface.
[0142] Therefore, the display device yields a further effect
of more faithfully reproducing an atmosphere created by an
image of an old famous movie.
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Tt is desirable that the display device further includes a dejud-
der section which subject an image signal for displaying an
image on the display surface to a film dejudder process, the
dejudder section not subjecting the image signal to the film
dejudder process in a case where the instruction receiving
section receives the instruction to set the image quality of the
image at the designated image quality.

[0143] According to the arrangement, in a case where a user
gives the instruction to set the image quality of the image at
the designated image quality, the display device does not
subject an image signal for displaying an image on the display
surface to the film dejudder process even in a case where the
image signal is a 24-frame image signal. This allows the
image to be displayed on the display surface as if the image
was played by frame-by-frame playback.

[0144] Therefore, the display device yields a further effect
of more faithfully reproducing an atmosphere created by an
image of an old famous movie.

[0145] Itisdesirable that the display device furtherincludes
an edge enhancement section which subjects an image signal
for displaying an image on the display surface to an edge
enhancement process.

[0146] According to the arrangement, an object is sharply
outlined in the image which is displayed on the display sur-
face.

[0147] According to this, it is possible for the display
device to reproduce a definition unique to an old famous film.
Therefore, the display device yields a further effect of more
faithfully reproducing an atmosphere created by an image of
an old famous movie.

[0148] Itisdesirable that the display device furtherincludes
setting means for setting a length of each of the light-emitting
period and the non-light-emitting period at a length which is
designated by a user within a range including 1 +(mxn) sec-
ond.

[0149] The arrangement allows a user to adjust a flicker of
an image. Therefore, the display device vields a further effect
of showing a user who is watching a movie a suitable image
in which the user can easily feel an atmosphere of a film
movie.

[0150] Sincelighting frequency of a fluorescent light varies
from region to region (e.g., NTSC region: 60 Hz, PAL/SE-
CAM region: 50 Hz), each region differs in suitable lighting
frequency of a backlight at which lighting frequency a user
can easily feel an atmosphere of a film movie. According to
the arrangement, the display device yields a further effect of
allowing a user to set a suitable light-emitting period and a
non-light-emitting period with which the user can easily feel
an atmosphere of a film movie, in accordance with a region in
which the display device is used.

[0151] Note that itis desirable that a value of nis 24, and a
value of m is 4.
[0152] According to the arrangement, the display device

vields a further effect of more faithfully reproducing an image
of a film movie of 24 frames per second.

[0153] Note that the value of n may be 60 and the value of
m may be 2. Alternatively, the value of n may be 50 and the
value of m may be 2.

[0154] According to the arrangement, it is possible for the
display device to more clearly display 60-frame image which
is employed by normal television broadcasting. That is,
although the arrangement does not allow the display device to
more faithfully reproduce an atmosphere created by an image



US 2013/0069857 A1l

of an old famous movie, the applicant found, in the course of
attaining the present invention, that the arrangement yields
the above effect.

INDUSTRIAL APPLICABILITY

[0155] The display device in accordance with the present
invention is applicable to display devices in general such as a
television.

REFERENCE SIGNS LIST
[0156] 1 Television
[0157] 11ato 11¢ HDMI input terminal
[0158] 114 HDMI switch
[0159] 100 HDMI receiver
[0160] 101a Image input terminal
[0161] 1015 Sound input terminal
[0162] 102 BD drive
[0163] 103 Tuner
[0164] 104 IP broadcasting tuner
[0165] 105 Satellite broadcasting tuner
[0166] 106 OSD generating section
[0167] 107 Image selector
[0168] 108 Image processing circuit
[0169] 1081 Telecine-converted image detection circuit
[0170] 10824 to 1082¢ Switching circuits
[0171] 1083 IP converting circuit
[0172] 1084 24-frame image restoration circuit
[0173] 1085 Super-resolution processing circuit (Supet-

resolution processing section)
[0174] 1086 Edge enhancement circuit (Edge enhance-
ment section)

[0175] 1087 Noise reduction circuit (Noise removing
section)

[0176] 1088 Film dejudder processing circuit (Dejudder
section)

[0177] 109 LCD controller

[0178] 110 LCD

[0179] 110a Backlight (Light source section)

[0180] 1105 Liquid crystal panel

[0181] 110c¢ Backlight control circuit (Light source con-

trol section)

[0182] 111 Sound selector

[0183] 112 Sound processing circuit

[0184] 113 Digital amplifier

[0185] 114 Speaker

[0186] 115 Ethernet I/F

[0187] 116 ROM

[0188] 117 RAM

[0189] 118 CPU (Setting means)

[0190] 119 Infrared rays receiving section (Instruction

receiving section)

[0191] 120 Camera
[0192] 121 Human sensor
[0193] 122 [llumination sensor

1. A display device which displays, on a display surface, an

image of n frames per second,

said display device comprising:

a light source section which emits light toward an outside
ofthe display device so that the image is displayed on the
display surface: and

alight source control section which controls whether or not
the light source section emits light,
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the light source control section carrying out control with
respect to the light source section so that a light-emitting
period in which the light source section emits light alter-
nates with a non-light-emitting period in which the light
source section does not emit light,

in the light-emitting period, the light source control section

controlling the light source section to sequentially irra-
diate a plurality of belt-shaped regions with the light for
an identical period in an order from anupper belt-shaped
region to a lower belt-shaped region, the plurality of
belt-shaped regions being regions into which a whole
region of the display surface is divided,

in the non-light emitting period, the light source control

section controlling the light source section not to irradi-
ate any one of the plurality of belt-shaped regions with
light,

the light-emitting period and the non-light-emitting period

each being 1+(mxn) second (m is an integer not less than
2).

2. The display device as set forth in claim 1, further com-
prising an instruction receiving section which receives from a
user an instruction to set an image quality of the image dis-
played on the display surface,

only in a case where the instruction receiving section

receives an instruction to set the image quality of the
image at a designated image quality, the light source
control section carrying out the control.

3. The display device as set forth in claim 2, further com-
prising a noise removing section which removes noise from
an image signal for displaying an image on the display sur-
face,

the noise removing section not removing noise from the

image signal in a case where the instruction receiving
section receives the instruction to set the image quality
of the image at the designated image quality.

4. The display device as set forth in claim 3, further com-
prising a super-resolution processing section which subjects
the image signal to a supper-resolution process.

5. The display device as set forth in claim 2, further com-
prising a dejudder section which subject an image signal for
displaying an image on the display surface to a film dejudder
process,

the dejudder section not subjecting the image signal to the

film dejudder process in a case where the instruction
receiving section receives the instruction to set the
image quality of the image at the designated image qual-
ity.

6. The display device as set forth in claim 2, further com-
prising an edge enhancement section which subjects an image
signal for displaying an image on the display surface to an
edge enhancement process.

7. The display device as set forth in claim 1, wherein:

avalue of n is 24, and

avalue of m is 4.

8. The display device as set forth in claim 1, wherein:

avalue of n is 60, and

avalue of m is 2.

9. The display device as set forth in claim 1, wherein:

avalue of n is 50, and

avalue of m is 2.

10. The display device as set forth in claim 1, further
comprising setting means for setting a length of each of the
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light-emitting period and the non-light-emitting period at a
length which is designated by a user within a range including
1+(mxn) second.

11. A display method for a display device which displays,
on a display surface, an image of n frames per second, said
display method comprising the steps of:

(a) causing a light source section to emit light toward an
outside of the display device so that the image is dis-
played on the display surface; and

(b) causing a light source control section to control whether
or not the light source section emits light,

in the step (b), the light source control section carrying out
control with respect to the light source section so that a
light-emitting period in which the light source section
emits light alternates with a non-light-emitting period in
which the light source section does not emit light,

in the light-emitting period of the step (b), the light source
control section controlling the light source section to
sequentially irradiate a plurality of belt-shaped regions
with the light for an identical period in an order from an
upper belt-shaped region to a lower belt-shaped region,
the plurality of belt-shaped regions being regions into
which a whole region of the display surface is divided,

in the non-light emitting period of the step (b), the light
source control section controlling the light source sec-
tion not to irradiate any one of the plurality of belt-
shaped regions with light,

the light-emitting period and the non-light-emitting period
each being 1+(mxn) second (m is an integer not less than
2).

12. The display device as set forth in claim 3, further
comprising a dejudder section which subject an image signal
for displaying an image on the display surface to a film
dejudder process,

the dejudder section not subjecting the image signal to the
film dejudder process in a case where the instruction
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receiving section receives the instruction to set the
image quality of the image at the designated image qual-
11y.

13. }%he display device as set forth in claim 4, further
comprising a dejudder section which subject an image signal
for displaying an image on the display surface to a film
dejudder process,

the dejudder section not subjecting the image signal to the

film dejudder process in a case where the instruction
receiving section receives the instruction to set the
image quality of the image at the designated image qual-
ty.

14. The display device as set forth in claim 3, further
comprising an edge enhancement section which subjects an
image signal for displaying an image on the display surface to
an edge enhancement process.

15. The display device as set forth in claim 4, further
comprising an edge enhancement section which subjects an
image signal for displaying an image on the display surface to
an edge enhancement process.

16. The display device as set forth in claim 5, further
comprising an edge enhancement section which subjects an
image signal for displaying an image on the display surface to
an edge enhancement process.

17. The display device as set forth in claim 2, wherein:

a value of n is 24, and

avalue of m is 4.

18. The display device as set forth in claim 3, wherein:

avalue of nis 24, and

avalue of m is 4.

19. The display device as set forth in claim 4, wherein:

a value of n is 24, and

avalue of mis 4.

20. The display device as set forth in claim 5, wherein:

avalue of nis 24, and

avalue of m is 4.
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