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100 ... Image input unit

200 ... Brightness correction unit

300 ... Contrast ratio improvement unit
400 ... Backlight driving unit

500 ... Image output unit

(57) Abstract: The present invention relates to a low-power contrast ratio improvement device and method for a transmissive LCD. In
addition, according to the present invention, provided are a low-power contrast ratio improvement device and method for a transmissive
LCD, the device comprising: an image input unit for receiving an input image to be displayed on the transmissive LCD; a brightness
correction unit for correcting brightness by decreasing brightness of a backlight and increasing a pixel value on the basis of the input
image received by the image input unit; a contrast ratio improvement unit for obtaining a contrast ratio conversion by using a closed-form
solution on an optimization problem in consideration of brightness correction, contrast ratio improvement, and information loss; and an
image output unit for generating and outputting an output image by applying, to the input image, the contrast ratio conversion calculated
by the contrast ratio improvement unit.
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A 7T A, u=[poothis-...bass|"ER?E F v=[vg,vi,...,v25]T €R26 1= e} 17 A] ¢F
| £ gho]ofo] aL, =Rz 2s603= F H A 9 wp x| @ ARk [o] AL, v A=
0% AES.
(57814 13)
Iox-Iy=0
(8t 14)
Rx>0
(47814 15)
v>0
(47314 16)
NRx=0
(53] 17)
2Rx-d+2 AR THx 4R Typu-v=0
o] 7]ol| A, N-& v thZt8l) ¥ N=diag(v)°] ™, d=2am,+2(1-0)Ry .
(713} 5] 73 45k 9lojA,
A7) M g SR 52k 179 WEHE Fa1 (k) A A Foll A
kA ahg TAkste] 2812 189] =3kA-8 A a1, 7812 189] A Wl&
O Z (recursively) T ¢ 5}
| &Sk, 42812 14 WA 162 o] 83}
YEwE —/1\—74 3}51, {xo, X1,---,ka1}ol ‘Zl‘o'l;q H

3 a4 203} Lol

(4 18)
if k:OO] UL:]_, X1-X0:X0+(d1-d0)/2+)\.h()xc,0 +M/2+(V1-V0)/2O] :]_—7-,
if k>0°] Ud, Xier1 - Xe=XpXg 1+ (s -di )/ 24Ai X o i H(Vir-vi)/2
(4 19)
XkH_Xk:XO-l_(ti)\% hixg o+,
for k 20
o] 7] A, k>0,

(7 34] 20)

A

,do k-1 m

for k =1

K =X~ 1+max (xo+
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[ % 6]

(7478 7]

[ % 8]

[47% 9]

[7d7-8 10]

o
A g A= pell e S f(W=xass-yass e A 2l 8HaL, (=02
= £ 8k (secant method)E ©| &3} 1-3F
of, 7821 2000 oA B x E Thehal &) W g e xE
=oh= 3% LCDE A g A d 5 i x¥] 714 A,
T8 18l 2l A,
W7 BARO] Aol upe} Migto]| E o W] 5 T AaA 7=
Welo)| E A58 v £3sh= 5948 LCDE g A4
A

378 AE 7 5908 LCDAA TAE 8 F3-& A5 @A,
(B) W7] BT ] 44k Qe A 518 A ool 7]kt
Walo] E o] Why] & 7 A7) Al A4S 27 A WS A S

(C) th&H] MAR7F 7] BT oz /i 28 AR S84 g
HA g A E H -2 Fol & AFEste] tixn] | E ek
oA 2

EL
(D) 973 8771371 thzn] AR A AbEg tlzn] wig 35
e GAboll 4835t &9 IS At Y8t A S 238t
T3 LCDE 918k A 18 tfzn] 7 ¥y
5 83kell 9loj A,
371 (C) GA=
(C-1) 7] thz=] AR g5 ggdel g s 2B 1308 A A st
oA,
(C-2) 7] =] AR 7] 48989 sl ~ET19 4hs S22 A
| 2B S gk v 2
(C-3) 7371 2] 7|77 45 3l ~E1jl o] 153t E S8l ol =z
W3 B AbEetar, W] BA T oz s e i AR S S
a2 3 H A5 FAE W -2 Fol 5 ALEste] Uz #E g
A& @Al S ¥36hE 538 LCDE 93 A A g o z2u] A Uy
8 98kel] 9loj A,
7] ] A= ] WEk s xa} aﬂ, i}—E—f‘fJﬂ Eéi

=]

HL}\E }L XJE )\/\] S Xcka]_ o]»lll Xc= [Xco, Xcl, ,Xc255] a]_ 'C:)']’:ﬂ_, TJE 737‘(]
Aol aiz U] Bk} 2] AN F a5 Ao} 4
sl s el ol a, ha= A H thaH] JiA 3 Eéa“%‘:

2715 zAehs sepulEeta & v %] B} tizn) AR e
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74738} 11]

[7d -3} 12]

S g H A2 A E o ok 117 BE

iy

53}

(_rtﬂ—/q 1)

minimize(x) alRx-myl?+(1-a)IRx-Ryl? +Ax.,"Hx,

AGE 272 xo=y0°] AL, Xass=yass©1 ¥, Rx=02 T & 8] ¥ 8} gF<=7}

G 2Z7) St B RS ehE Al 21 9.

@¥QAWWHMGH,

A7) Bz AR A7) 584 118 okel 584 129
glagx)eto 2 F el s)ar, I F4]-%-F 7 (Karush-Kuhn-Tucker: KKK)
2709 oFef 5514 13 4] S84 173} RFo] A Fooll, ¥H7] 1A 7}
Pzn] A Lo AR E8 @ A A8 FAS A -3 Fol B
ALgate] thzen) ¥ S8 AE el R LODE 1 A0
CEE R RAtS

(_rtﬂ—/q 12)

L(x,u, V)—(l||RX—mb||2+(1—0()||RX—Ry||2 +Ax THX AU (Tox-1oy)-vIRx

o] 7] | A, u=[uo,W1,.. ,Mzss]T€R256 v=[Vg,V1,...,v25|T €R26 1= 2} 13- X] ¢F
] 2 2 o] of o] 1, p=Rewsei= S A 9} v A v 1 4RE 10] 3, 1pe) A =
B 08 ™Sl

(_rtﬂ—/q 13)

Iox-Ipy=0

(_rtﬂ—/q 14)

Rx>0

(_rtﬂ—/q 15)

v>0

(_rtﬂ—/q 16)

NRx=0

(_rfﬂ—)\] 17)

2R x-d+2AR THx +RTyu-v=0

o] 7]l A, N ve] thZ+3l d N=diag(v)°| ™, d=2am+2(1-a)Ry Y.

& 117l 2ol A,

7] thzH] A= 28 179 WE B =31 (k+ 1) WA ol A kH A
e akato] 814 189] S8HA S Q1,814 189 AW T

A o] F®of &= xex 0l 53] O FE(recursively) T 8Fo] =312
32 5514] 109} go] HABIL, 7514 14 U] 162 o] Ghe] 314
19914 k=191 = wiE &718FAL, {Xp, Xp,.. X O] T2 A1 7 28 4
0| x & @ W= poll thdh g 425k 209 o] A=k £
LCDE 93k A= thzn] 714 i,

(34 18)

—
Y
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if k=0 O] UL:]_ . X1-X0:X0+(d1-d0)/2+)\.h()xc,0 +M/2+(V 1 -V())/2 O] al )
if k>0°] ¥ » Xier1- X=Xk~ Xi 1+ (A=A ) 24+ M X ey H(Vir-vi)/2
(‘F Sk )\1 19)

X X=Xt =5 @ )\E hixs T+
for k 20

o] 71l A, k>0%.
(_rtﬂ—/q 20)

% =%~ 1+max (x0+ L Aghixcﬁg,O),
for k =1
o710l A, k=19,
978 13] A% 128l o)A,
ol EHZH] 7] - Moﬂ o & g} f(w)=xos5- yZSSE 49]3}—7 f(M)_O%
el uE WA A 9 | & 39 W (secant method)E ©]-8-3)o] -3
o, 3k4) 2000 A BB x B 5 o) Bk 34
Aok 594 LCDE A8 A= thzH] A 3.
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