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In a video display apparatus, a backlight for illuminating a 
liquid crystal panel is segmented into a plurality of areas. A 
frequency distribution processing unit calculates a dark pixel 
amount from the frequency distribution of the gradation val 
ues of pixels in a video image. A backlight control unit cal 
culates a loWer limit of luminance in each area included in the 
backlight so that the loWer limit increases as the dark pixel 
amount becomes smaller. The backlight control unit adjusts 
the luminance in each area individually according to the 
gradation values in each portion of the video image, and 
adjusts the luminance in an area Where the luminance is less 
than the loWer limit to the loWer limit. The difference in 
luminance between the areas illuminating darkportions of the 
video image is decreased, and the occurrence of luminance 
blur resulting from the difference in luminance between the 

23, 2008' areas is reduced. 
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BACKLIGHT LUMINANCE CONTROL 
APPARATUS AND VIDEO DISPLAY 

APPARATUS 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] This Non-provisional application claims priority 
under 35 U.S.C. §119(e) on US. Provisional Application No. 
61/136,652 ?led on Sep. 23, 2008, and under 35 U.S.C. 
§119(a) on Patent Application No. 2008-322694 ?led in 
Japan on Dec. 18, 2008, the entire contents of Which are 
hereby incorporated by reference. 

BACKGROUND 

[0002] 1. Technical Field 
[0003] The present invention relates to a video display 
apparatus constructed using a liquid crystal panel and a back 
light, and more speci?cally relates to a backlight luminance 
control apparatus Which adjusts the quality of a video image 
by controlling the luminance distribution of the backlight and 
the video display apparatus. 
[0004] 2. Description of RelatedArt 
[0005] Conventionally, liquid crystal displays are Widely 
used as video display apparatuses, such as monitor devices 
for computers, and television receivers. A liquid crystal dis 
play is constructed using a liquid crystal panel and a backlight 
for illuminating the liquid crystal panel from the back side, 
and displays a video image by controlling light from the 
backlight to be transmitted or blocked in each portion on the 
liquid crystal panel. Although many backlights use ?uores 
cent tubes as their light sources, a backlight using light emit 
ting diodes (LEDs) as the light source has also been devel 
oped. Japanese Patent Application Laid-Open No. 2007 
219234 discloses a video display apparatus using LEDs as the 
light source of the backlight. 
[0006] A backlight using LEDs is constructed by arranging 
a large number of LEDs in a plane, and placed on the back 
side of the liquid crystal panel. The backlight is segmented 
into a plurality of areas Which illuminate different positions 
on the liquid crystal panel, and the video display apparatus is 
capable of controlling the luminance in each area of the 
backlight individually. Each area of the backlight includes a 
plurality of LEDs and illuminates a portion of the liquid 
crystal panel. A video image displayed by the video display 
apparatus usually includes a relatively bright portion and a 
relatively dark portion. A portion of the liquid crystal panel 
Which displays a bright portion of the video image needs to be 
illuminated by the backlight With high luminance, While the 
backlight can have loWer luminance for a portion of the liquid 
crystal panel Which displays a dark portion of the video 
image. Thus, by adjusting the luminance in each area of the 
backlight individually to increase the luminance in an area 
illuminating a portion of the liquid crystal panel Which dis 
plays a bright portion of the video image and decrease the 
luminance in an area illuminating a portion Which displays a 
dark portion, it is possible to reduce the poWer consumption 
of the video display apparatus While securing necessary lumi 
nance. 

SUMMARY 

[0007] As described above, in a video display apparatus 
Which controls individually the luminance in each area 
included in the backlight, an area Which illuminates a portion 
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of the liquid crystal panel Which displays a dark portion of the 
video image has loW luminance, While an area Which illumi 
nates a portion of the liquid crystal panel Which displays a 
bright portion of the video image has high luminance. By the 
Way, since the portion illuminated by one area of the backlight 
has a certain space, there is a case Where a single area of the 
backlight illuminates a video image portion containing both a 
bright portion and a dark portion. Such an area needs to 
illuminate the liquid crystal panel at high luminance in order 
to display the bright portion of the video image. Therefore, a 
dark portion adjacent to a bright portion of the video image is 
illuminated at high luminance by the backlight. In other 
Words, there are different types of dark portions even in a 
single video image: one is a dark portion illuminated at high 
luminance by the backlight, and the other is a dark portion 
illuminated at loW luminance, and the dark portion illumi 
nated at high luminance is brighter than the dark portion 
illuminated at loW luminance. Hence, on the video image, 
there occurs a phenomenon Where a portion Which is darker 
than a bright portion but brighter than a dark portion appears 
in the periphery of the bright portion. In this phenomenon, 
since it looks as if the luminance in the bright portion spreads 
out to the periphery, the phenomenon Will be hereinafter 
referred to as the “luminance blur”. 

[0008] The luminance blur appears noticeably When a 
vieWer sees a half-tone video image displayed on the video 
display apparatus from an oblique direction. This is due to the 
vieWing angle characteristics of liquid crystals. In a video 
image of loW luminance, since the vieWing angle dependence 
of liquid crystal is small, the video image is less susceptible to 
luminance blur. In a half-tone video image, since the in?u 
ence of the vieWing angle is greater, the half-tone video image 
is susceptible to luminance blur. Since the luminance blur 
degrades the quality of the video image, the occurrence of 
luminance blur needs to be reduced in order to improve the 
quality of a video image displayed by the video display appa 
ratus, especially When displaying a half-tone video image. 
HoWever, Japanese Patent Application Laid-Open No. 2007 
219234 does not mention techniques for reducing the occur 
rence of luminance blur. 

[0009] The present invention has been made With the aim of 
solving the above problems, and it is an object of the invention 
to provide a backlight luminance control apparatus and a 
video display apparatus Which can reduce the occurrence of 
luminance blur by reducing the difference in luminance 
betWeen areas illuminating dark portions of a video image 
among a plurality of areas included in a backlight. 

[0010] A luminance control apparatus according to the 
present invention is a luminance control apparatus for indi 
vidually controlling luminance in each of a plurality of seg 
mented areas of a planar backlight, Which illuminates a video 
display panel for displaying a video image based on a video 
signal, to be luminance according to gradation values of the 
video image displayed in an area of the video display panel 
illuminated by each area, and characterized by comprising: 
means for obtaining a frequency distribution of gradation 
values of pixels included in the video image based on the 
video signal; means for calculating, from the frequency dis 
tribution obtained by the means, a dark pixel amount indicat 
ing an amount of pixels Whose gradation values are equal to or 
less than a predetermined ?rst reference value; means for 
calculating a loWer limit of luminance in the areas to a value 
Which decreases monotonously according to the dark pixel 
amount; and means for adjusting the luminance in an area 
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