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Abstract

This second year’s project has completed the liquid crystal signal optimization calculating
method. The color model may divide into two stages, the first stage is three groups of
one-dimensional look-up tables (LUTs), the description liquid crystal electro-optic transfer
function, will input the phantom information (dr, dg, db) transforms the RGB parameter which
corresponds. The second stage to aim at the RGB back light separately three group of
independent linearity transfer matrix, considered that the back light the leakage of light item (Xk,
min, Yk, min, Zk, min) as well as a gauge back light intensity (LR, LG, LB), achieves perfect
forecast HDR-LCD the color performance. HDR-LCD color model, not only the consideration
tradition liquid-crystal display's leakage of light item, but considered that the dimming back light
intensity takes the correction term, therefore may predict the accurate color information to
HDR-LCD.

Keywords: high dynamic range liquid crystal display, liquid crystal compensation, colorimetric

model
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Abstract

we proposed the Delta-Color-Adjustment (DCA) method and Segment-Color-Control (SCC)
method to appropriately adjust the backlight intensity of three primary-color LEDs independently.
The determination algorithm of the three primary-color backlight signals has been completed in
the second year. The red, green, and blue backlight signals can be controlled independently
according to the image. Therefore, a color backlight signal can be determined. According to the
corresponding backlight signals, the LC signals were compensated to maintain the brightness and
image details. Consequently, the color-controlled backlight can not only maintain the image

brightness, but also enlarge the NTSC gamut and reduce the power consumption.

Keywords: high dynamic range liquid crystal display, color-controlled backlight, liquid crystal

compensation
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Abstract
we build up a semi-quantative algorithm to simulate the scattering performance by the general
diffusing microstructure as well as a projector-based testing platform to verify the optimal

parameters in the optical design in this year. The projector-based testing platform with adequate



brightness range and the corresponding design flow can provide the optimal HDR performance
subject to sequential driving scheme. After the optical design and system evaluation, the optical
element composed of quadratic light guide (QLG) and concentric prism sheet (CPS) was also

implemented by the diamond turning machining and vacuum compression forming process.
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HIER] 2. 25 7 AME %A 224~255 0 RIHEER] 8 -

(2) tb#x Phase [ 49— & H A BB EFBEE—EBF ALFHME -

(3) # A Phase I(BL)- [R, G, B(avg)]-N=ABL (32 ABL=0 » 8] ABL #,% 0> R %) -

(4) PR B 1E > R Ao ey B4 -

BTz 2R FM=8 N=2) REFLEAEEATHOEEF LEL 160~191 2
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% = Delta-Color # % B & # E &
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4 (96-127)) ©
128-159)
160-191)
192-223)
224-255)

©|e

5(
6 (
7(
8 (

B. Delta-Color-Adjustment (DCA) #&{tK 5 :
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Mid CR High Saturation High Detail
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| Intensity Control (IMF) I Reference:
IMF(SIDO7_pp.1343~1346)

Test Image:

Optimize M and N values by image distortion & power consumption
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C. Segment-Color-Control (SCC)® X% :
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D. Segment-Color-Control (SCC)#&/t5 o :
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) EEBRMARADCAZ FR 22—tk wB25 Btk LA P4 tath o) B4 GETFEIEAR
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HighCR Mid CR High Saturation High Detail

Test Image: *

Optimize A, R and M values by image distortion & power consumption

A: average
R: root
M:max
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Image Distortion

A: average
10 Cr|ter|on R:root

V:max

Human score of Image Details
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SR ERENIRENY & EE EDCA F SCC) » B JER £ 37 »+ HDR-LCD &
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(Based on Intensity BL) (Independent of Intensity BL)
IMF+DCA |_scc_|
| Optimize M and N values | | Optimize A, R and M values |
] !
(M=16, N=6) (A=1, R=2, M=5)

Implement on 37" HDR-LCD panel |
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Contrast Ratio
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Power Consumption
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| Formulated LSFg¢ |<—

Defining II- |
LSF B/L Distribution Adjusting

. y
LC signals parameters

YES
Fabricating NO
LGU Designing LGU
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. Resultant LSF, g,
i
Constructing YES
HDR LCD (Fabricating LU )
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Diamond knife l Diamond knife
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Metal ' T4 af :
7z ] z Metal =
XJ Metal t>y Jr(j
(a) Metal was polished. (b) Diamond knife was (c) Diamond knife shifted a
Diamond knife was moved moved horizontally to specific pitch and set another
vertically to set an orientation form a groove orientation
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Intensity control backlight (IMF method)

# J& f& intensity control ¥ Jt A & %A A 4E/ 2 HDR #1% - £ &% ErE M T A &R
% k= REREVYTHER

%1% (Color Ball) » &, E#E M T LAIR 5 85.6% » B &,
EHBANRTEINELLE  H—F @ NP REGERER - LT 044 Lily #14%
tafp o

R mBEAREMARBENBAMBEZEE
CIEDE2000
Target Conventional Proposed Color Acceptable
Images intensity model color model accuracy p
Lily 4.6 2.1 53.2% ©
Color Ball 9.0 1.3 85.6% ©

Color control backlight (IMF & DCA method)

#A9% A IMF 2 DCA kM & F k> BheUBEPRBEREBRE - RE

g %1% (Color Ball) &5 » &% E#EH4R % 95% » sush Lily B m i b4ty - B P36 %
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A0 BAKZEAREEVRUBEZEE
CIEDE2000
Target Conventional Proposed Color Acceptable
Images intensity model color model accuracy P
Lily 17.3 2.7 84.4% ©
Color Ball 55.7 2.8 95.0% ©
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