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Pointer’s Color™
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The Gamut of Real Surface Colours
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TABLE |. Peychometric-chroma.C*,, values of the maximt L * ‘eal colours as a function of hue angle hy, and lightness
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SHARP *1) Color Res. Apply., Vol. 5, pp.145-155



2. e BEHOBE @ SOCS database
SOCS database™?%Z AU \/-i51Z

IDW10 VHF4/ DES1-2 Masatsugu Teragawa et al. *
Table 1 Chroma C*3 valut L 1ximum gamut of SOCS using illuminant D65

3 a function of hue angle ha and lightn L
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Fig. 1 Color gamut of SOCS and RGB, RGBY, HH L. pointer’s data®D$kIZL*108\HUE
RGBYC diﬁplﬂ'f %100 /'E ‘:it&)f'

*2) SOCS: ISO TR 16066-2003,”Graphic technology — Standard object colour spectra database
SHARP for colour reproduction evaluation” 2011/03/04



2.8 FHIHOEEE @ Muncell Color Cascade
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3. ZRBTARATLLDEFIR(SEFHFTMED)

AT z*/4 *4)Novel wide color gamut liquid crystal display

POInter S datad) with five-primary color (IDRC, 2008)
(’ 2 — 5-primary-color

SR E) )L a0y R

Pointer’s coverage ratio
over than 99%!

Conventional

5-primary-color
RGB P y

(single R)

Color gamut vs. real surface colors

1 *akh*
SHARP in CIE L*a*b* color space 2011/03/04
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S O C S d)/al §>§(*5 *5) A New Evaluation Method of Color Reproduction Performance and

Evaluation of Multi-Primary Color Display (IDW10 VHF4/ DES1-2)
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MPC can keeps efficiency high when its color reproduction range extends to
wider. = MPC have luminance efficiency better than RGB
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Color Reproduction Area Ratio (vs. NTSC) X[t isn’t considering aperture ratio

Relationship between luminance efficiency
and color reproduction area ratio (vs. NTSC)
in CIE 1931 x-y chromaticity diagram
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There are a large number of (R ,, R,, G, B, Y, C) combinations
to reproduce the designated color.

Ex. Color matching for ‘Dark skin’ (Macbeth Color Checker Chart)
(Xo, Yor Zo) = (57.9, 50.7, 36.0)

f) (U'y, V'g, Yo) = (0.250, 0.492, 50.7)

Table: Primary combinations to reproduce ‘dark skin’ color

Primary Combination Display normal
RT R2 G B Ye C | u, Vo Y,
144 81 99 62 70 102]0.250 0.492| 50.7 /AII the combinations

s2| 144 81 66 44 70 146|0250 0.492| 50.7 reproduce ‘dark skin’
PS3Y 144 81 39 31 70 163]0.250 0.492| 50.7 color accurately to
s4a|l 139 78 88 62 80 102]|0.250 0.492| 50.7 the display normal

S5 139 78 48 45 80 146|0.250 0.492| 50.7

IRGB| 125 85 68 0.250 0.492]| 50.7

SHARP *7) Five-primary-color 60-inch LCD with novel wide color gamut and wide viewing angle (SID, 2009)
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Each ‘dark skin’ color changes its appearance
differently when it is watched from oblique directi

on.

Primary Combination Display normal 60-degree horizontal
R1 R2 G B Ye C u'y V' Yo U'so V'eo | Au'V'gg
144 81 99 62 70 102]0.250 0.492| 50.7 § 0.241 0.479| 0.015
144 81 66 44 70 146]|0.250 0.492| 50.7 § 0.250 0.492 | 0.001
144 81 39 31 70 163|0.250 0.492| 50.7 § 0.263 0.506 | 0.018
S4|1139 78 88 62 80 102]|0.250 0.492| 50.7 § 0.241 0.481| 0.016
S5]1 139 78 48 45 80 146]0.250 0.492| 50.7 | 0.253 0.490| 0.004
! ‘ — ! S —
09 [ S1 (60-degree) ki /| 0.50 09| S2 (60-degree) |1
08—~~~ T T T T TSNS | /O'f *************** Y
3 07 T 3 07 RN S
So06f 2o06f
Sosf O/ w| Sosf . 3y o .
B B
Foal gy’ S5 0w Thakskn |7 <o
02 @At Fo=—=—=f—==7---1 ; 02— @4 Fo=—=—=f—==7---1
o g7 S SN ) Y B S—— Y R ) 2
0 ‘ ‘ ‘ ‘ 022 023 024 025 O. 0 : ‘ ‘ ‘ ‘
0 32 64 96 128 160 192 224 256 ) 0 32 64 96 128 160 192 224 256
Grey Scale u Grey Scale
SHARP *7) Five-primary-color 60-inch LCD with novel wide color gamut and wide viewing angle (SID, 2009)
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Au'v' , of skin colors are improved compared to an
RGB reference.

0.53
0.52 R f A
ef. u'v’
0.51 60
RGB | 0.044
0.50
0.4¢
> 048 prototype| Au'V’ 4,
0.47 S1 0.015
0.46 |-
S2 0.001 |
0.45 Best !
0.44 S3 0.018
]\

0.43
0.18 0.19 0.20 0.21 0.22 0.23 0.24 0.25 0.26 0.27 0.2

We can select favor one

Color shift of each ‘dark skin’ (60-degree)
In u’-v’ diagram

SHARP *7) Five-primary-color 60-inch LCD with novel wide color gamut and wide viewing angle (SID, 2009)
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Good viewing angle performances have been achieved
in the prototype.

Improve

Artifacts with bluish coloring
of skin colors are eliminated
in the prototype.

normal view 60-degree | 60-degree
(prototype) | (RGB Ref.)

A comparison of the prototype with an RGB reference
SHARP in 60-degree oblique view image
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SHARP * 8) A new advantage of multi-primary-color displays (IDW, 2010, VHF5/DES2-2)
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RGBY RGBY
Without Without
RGB Rendering\ /Rendering

Fig.4 Results of High resolution rendering. (a)lnput, (b)Conventional RGB, (c}4PC RGBYe without Rendering,
(d)4PC RGBYe with Rendering, (e)partial zoom of (b}, (f)partial zoom of (c), (g)partial zoom of (d)

SHARP *8) A new advantage of multi-primary-color displays (IDW, 2010, VHF5/DES2-2)



6. ZIRBEBETARAT LA DS EDEYA

MPCO&HRIZT EDFED

IEC61966-4 / FDIS

7 Spectral characteristics and intensity of the primaries a nd white stimuli

7.1 Characteristics to be measured
Special radiance distribution and corresponding tristimulus values for three primary colors,
red - green — blue, as well as white.

7.2 Measurement conditions
The arrangement of the equipment shall be shown in Figure 1 with the spectroradiometer.

The colour signal shall be generated in such a way that the colour image!| LL=.® standard Specified the
center of the LCD under measurement. measurement method only

Digital data for the background shall be Dy = 0, Dg = 0, Dg = 0. R, G, B, W colors.

7.3 Method of measurement

The centered colour patches shall be generated following the measurement steps as shown
in Table 1, Where M = 2 N -1 and N is the number of bits per channel.
It does not specify

Table 1 — Input data for peak primaries and white measurement
If N=8bit sieps | cleurs Dr | Dg | Dg method Ye and Cy
Then colors.
M=255 1 Peak red 18 M 0 0
2 Peak green 0 M 0
3 Peak blue 0 0 M
4 Peak white M M M




6. ZRBTARATLADSEDIYFHHA

MPCOETRIGEDFRED
Simply Extending the Use of Current Standard

Table 1 — Input data for peak primaries and white

steps | Colours Dr Dg Dg

1 Peak red M 0 0 5-pr|mary
2 Peak green 0 M 0 d |Sp I ay

3 Peak blue 0 0 M

4 Peak white M M M /

Simply extending the
use of RGB-based
standard.

We may use

5 Peakyellow (M M 10 (255,255,0) input signal
6 Peak cyan 0 [M [Mm to measure the gamut

of Ye-pixel.

When N=8bit then M=255

SHAIRP *9) Beyond RGB-primaries: Chromaticity measurement issues for multi-primary displays (SID, 2010, Poster 69)
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MPCG)nJr,EIlj:',fd)n%wE@

0.7

Typel. Dark yellow
It is very saturated yellow

ift I] Ye pixel

Type2: Bright yellow
But it IS not saturated.

SHAIRP® *9) Beyond RGB-primaries: Chromaticity measurement issues for multi-primary displays (SID, 2010, Poster 69)
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6. ZIRBEBETARAT LA DS EDEYEEA

MPCOEHRITTEDERED

Current standards is not able to provide accurate evaluation of the color gamut
of MPC displays

0.9

0.8
Colours

0.7

0.6

0.5

0.4

0.3

0.2

0.1

SHAIRP® *9) Beyond RGB-primaries: Chromaticity measurement issues for multi-primary displays (SID, 2010, Poster 69)
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Input OQutput
3-primary signals :

YCC/RGB Xt\(() Z
) E\/T\-(?g to 5-primary 5-primary
Adobe RGE XYZ color signals
*Adobe RG Conversion :
DCI Conversion

Schematic diagram of the multi-primary color conversion circuits

SHARP



7. BENLGZRBVATLODIREQ

BRiE: SRBRVATLATEAONEBREBH OO T YNBREKICERSNA TN,
B3E: EEOBREZENVHAS-ZEREBASA-Ts—EWMETLHLICKY . BEILRTRICED
LTERFLE. 2HLVVREBRBE X T LDOERENTREEES,

ZREE

Jjn

ZEE
FTA4RTLA

EOREHDFIH R
- HIJESEILLUSYLY
- REFARLELE

\ _




Conclusions

1 RITHREORE

- BITORBITOFERIICRFSNE=RBETHY . CRTO BN EDBBHREH.
> FARATLLIDEEREEIEIALLTEY, EAETRE,

2 EFROBR

= Pointer, SOCS, Muncell Color Cascade, Japan Color Z#g4t
> WTFThoaELEBEORENHS,

3 BREBTARTLLDEBR
- BREBTARTILLIBBREBREDRI(N/N—TES,

4 ZBIRBTARATLADRFIRzHE
- BREBNARIIE BEBREDD/AARIL

5 BRBTARATLADELSAEEM
- BOREHZAVSILICKY, RRFFHZRILHTES,
6 SEROMYFEH
- BREBNARIVEBAFEFENREOTLVEL,
] BENTRERATLORSR
* TRARIEELGVRESICIY. BRGAREDBEITHILENTES,

SHARP



SHARP



