20144 28 MRSt

= 2014-51-2-17

3 =X M 51 M 2 5
Journal of The Institute of Electronics and Information Engineers  Vol. 51, NO. 2, February 2014

http://dx.doi.org/10.5573/ieie.2014.51.2.133

MY == W4 3D 9AellM e PDP-TV 344 B4

( Picture Quality Compensation for PDP-TV in Shutter-Glass type 3D
Image )

R M I I I

, T o

( Seog-Gweon Choi, In-Soo Lee, and Kwang-Tae Kim®)

o [e]3
s =
3 3D YzZgolo g el &is] o]FolX 1 a1 ME Fdlav HBg ZEs o] 83 3D 9 71Ee] T
FE olFx vk 2 FolM ME P e 4% 3D Y dFew 3D AF A XEE gk Hy MYk
(colorfulness) ZL#]aL Ao %(sharpness)’t @A3] &4 v} 2 =FoME 3D AlF Al A= =S CIECAMO2
model S ©]-&3te] DA o2 Qe spHe] d3t HLE Hrista BAsch ol S ot HE ZE W29 3D
PDP-TVE 3D BEZolA AAA|, A AHme} Ao tigh Ao tiste] dae =&t o] 2345 B 3D B&d
Aol HAstE shd FES 93 de) AYEel Hw=E RAlsls Woks Actsln 43S st
Abstract

3D stereoscopic display is becoming increasingly common. Most stereoscopic displays still require the viewers to wear
3D glasses to watch 3D contents. As it is widely known, especially in shutter glass method, 3D glasses normally cause to
reduce the perceived colorfulness and sharpness considerably as well as brightness. In this paper, we have estimated and
analyzed the degradation of perceptual brightness in 3D images viewed through the shutter glasses by using CIECAMO02
model. This study focuses on loss of colorfulness and sharpness when PDP-TV is watched at 3D mode in shutter-glass
type 3D-TV. We analyze perceptual colorfulness and sharpness of 3D display with glasses and propose a method to
compensate 3D colorfulness and sharpness for the best 3D experience.

Keywords : 3D display, colorfulness, 3D glasses, color appearance model

I.M E

3D TV7} &8st mel AAx A 2D /gl A
8759 shdo] o]f7t Hal vk 1 E<F 3D G4

A, LGAA AE
(LG Electronics Inc.)

A, Ao 2 A AE e
(Department of Electronic Engineering, Kyungpook
National University)

89, AR sl g A A3 e
(Department of Electronic Engineering, Kyungpook
National University)

*“ Corresponding Author(E-mail: ktk@knu.ac.kr)

# o] =2 20128t E FEdstul SEdHd ¢
shol o159l

HAedak 201391296, FA%EY: 2014919299

o)

zZglo] Waoltt 3D 4159 £l T tAel o
B2 Ayt JPH9len, 3D F dulzs 28,
Aloleolu Agstell A 3D W74 d&shgel uet

71 3D AEE AT & M Hal webA shdo
g 8% wopxal Ytk
3D AlHol 7hsslr] felM= FE el 47 o
- e QrrsloF @k olE Sle) @A Mg d
AREE AL Q= Aol 3D HE o8-S K
< =
&

ajolth, 3D Qi 27 WY
Alo=w

rf

=

%
(Polarized glass) W2 TV3hH 9

G A3 Ag dem i 1 Zzte] FapelA



134 ME =22 44 3D dd

il
o
=
lo,
rO
o
rlo
[
ot
e
o
o
o

o
EL
%
:ﬁ,
o
-
N

S , 2t 27 & A T O
oIV SHA o TN 9 S FFE wol st
o AHs=E 3t} ME 28 A(shutter glass) HA&
TV FAMS A 07 W] &al 93 @
8% ol aldete s AR e SxE ¥
ol Zeshe Waolth ojuje] QP ME Zef 2o
A TV BAlS FuronA $E wll=e] METL

PDP-TVell A= A& AR Al et Alopzte]

Agto] lo] UdubE oz A

ez e AeRT
of W, el AFEHE oA mfe] FrE (oF 30%)
2 old) 2D AT Wi A HE, AE 2w A 5

o] spdo] Attt

ATl ME FEs W€ 3D TVellA MH
a5 B3 3 Br)e) Asiel, 2= Qg el A
S (colorfulness) A3t #AE CIECAMO2E AH&-3}
of o Zstqith 18 ME S 2E T s A
d 3ol By] AstR Qg Ars HAdste] 2D RE
o] el ZHE & e WekS AAsAT =
g Ae BAY HEg 3% AR Qs Wt A
of| =(sharpness) 1A A& TVelA BAdste] stds

IO. MQkst 3D 3+ Hat Uer U Hs5 HIt

2.1 CIECAMO2E o|&%t 2D ¥ 3D9| A MEX
xto| o &
CIECAM02 A7 ofgjojsls X d(color appearance
model)& A FAkAe] Fe 3 A=A XY
FiA el WA o] gst 3 A=A Xy YLy, el 9

AR E8 ARE nyshs W LE A A9
de WFE ARggth gk A Y Ao fid JRE
Aehs HEE A S Jo R QIgh A7 H
AT ¢, A% F% A= Ne, 28]t A4 Al 34
T& AEE U= W FE o] &gtk A 33
average, dim, 18] 1 dark surround®] A 7IA = &

4 A da AlF 2
o J&gS F= HFES 1Este] A W 8],
A D T3 (MEL Saturation) S =T 4= ot

(374)

oMol PDP-TV 3t 24 FMH 9

PR mRela e Zahwel A Aywel od g

Eoto] 2D9F 3D oA e A S HUlek=
5 @tk 2ok g se Ze ABEODS Q9
A= HERf =,

s=100vM/Q 1)
9} o] Aateny.

%, A =(Chroma) % C&
C=1t""v/J/100 (1.64—0.29" )" 2)
(50000/13) NN, e, v a® + b

t= — ; 3)
R, + G, +(21/20)B,

e, = (1/4)[cos (hm/180+2) + 3.8] (4)

= Axke,

oJ7|A, t, ], n& 27t AEAAER AdE dAH
o] W ek (temporary quantity), %= Al #(lightness), ®l
7 78 <&} (background induction factor)S YER L,
No, e 297l 748 A& (chromatic brightness
induction factor)®} ©]4) & (eccentricity)S, 1283, R/,
G, BJ/& 8 ¥ ConeMlE VHg3bs, TS h a b
= 2H7F A3 7k hue angle), A5 A, 3 AES o
Epfict,

CIECAMO2:= o)A 2@l CIECAMI7 '3} 1) w4
wop s A £8 W3S Bk 21 $A
S oS A=AE AN F 9, o5 T
& 272 yepig 2o

2D AA Z=73 2] 3D Al Aol 3D A1 W
M-S Abgafof gl dWbH o= 3D HE o TS
) |

- o
HE 28 79 AH S3A7HA o 79It olE 1d
slo] B =R 2D AlA 27 S average surround,

3D AA 27< dim surrounda}a 745

E 1. CIECAMO2 ZE | Al &HAof ez H gt
Table 1. The value of the variable for CIECAMO2 model
according to the viewing condition.
Viewing condition c N F

0.690 1.0 1.0
0.590 0.9 0.9
0.525 0.8 0.8

Average surround

Dim surround

Dark surround
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Table 2. Comparison with 2D and 3D colorfulness in the

6500K.

Macbeth Colorfulness M | Reducing

color

checker 2D 3D rate
1 14.2 9.7 31.7%
2 10.0 5.6 44.0%
3 38.5 34.9 9.5%
4 24.9 26.5 -6.5%
5 36.7 34.0 7.4%
6 41.0 40.0 2.4%
7 47.6 38.3 19.5%
8 51.2 44.9 12.4%
9 41.5 31.2 24.8%
10 34.7 28.8 17.0%
11 55.2 50.3 8.9%
12 49.5 41.2 16.8%
13 54.8 47.7 12.9%
14 50.0 47.2 5.5%
15 53.6 42.5 20.6%
16 62.6 54.7 12.6%
17 45.9 37.6 18.2%
18 494 45.3 8.4%

Total 42.3 36.7 13.3%
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Table 3. Average Ul control value of saturation for
Macbeth color chart and normal image.
A/ type 7123 15k A Macheth Z2E B

Az BZ UlF 50 68.6 68.7
ol ¥ 3DDE 3D glo] 2D¥ S AH IS
o #e] AREst sl AAHES 3D tj2Zelol PR R T N B
o Ange WRT F ARS AL W, Wz Le
AEsh A el B 4 g A w0 O 0 T A AR RS
< 29 29 2 # 32 s A ApEsH Ak Fig. 3. Ul control value about saturation for each patch
Ao el A" Ax WA Ulgke J7S ey 9 of Macbeth color chart (6500K).
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Table 4. Results of measurement of 2D and 3D for Table 6. Results of measurement of setting for Ul 67 in
Macbeth color in the 6500K. the 6500K.
2D 54 3D A (BEA #) 2D =74
X v Y X v Y X y Y
1 ] 0409 | 0353 | 126 | 0419 | 0391 | 1.86 1 0.409 0.353 12.6
2 10391 | 0364 | 536 | 0387 | 0382 | 7.26 2 0.391 0.364 53.6
3| 0245 | 0260 | 248 | 0251 | 0290 | 3.60 3 0.245 0.260 24.8
4 | 0343 | 0425 | 175 | 0343 | 0435 | 225 4 0.343 0.425 17.5
51 0259 | 0241 | 328 | 0268 | 0275 | 458 5 0.259 0.241 32.8
6 | 0266 | 0356 | 639 | 0266 | 0378 | 823 6 0.266 0.356 63.9
7 | 0509 | 0398 | 442 | 0498 | 0422 | 599 7 0.509 0.398 44.2
8 | 0206 | 0181 | 149 | 0211 | 0.210 | 2.25 8 0.206 0.181 14.9
9 | 0469 | 0317 | 275 | 0465 | 0337 | 370 9 0.469 0.317 27.5
10 | 0288 | 0222 | 842 | 0296 | 0243 | 1.16 10 0.288 0.222 8.42
11 | 038 | 0481 | 662 | 0372 | 0503 | 8.08 11 0.385 0.481 66.2
12 | 0493 | 0428 | 675 | 0452 | 044 | 7.79 12 0.493 0.428 67.5
13| 0178 | 0134 | 789 | 0172 | 0144 | 1.05 13 0.178 0.134 7.89
14 | 0316 | 0508 | 295 | 0308 | 0508 | 457 14 0.316 0.508 29.5
15 0542 | 0321 | 175 | 0549 | 0335 | 233 15 0.542 0.321 17.5
16 | 0448 | 0466 | 970 | 0436 | 0480 | 104 16 0.448 0.466 97.0
17 | 0376 | 0249 | 270 | 0382 | 0272 | 355 17 0.376 0.249 27.0
18 | 0204 | 0263 | 266 | 0212 | 0302 | 4.03 18 0.204 0.263 26.6
E 5 650K o mf oDt =S H| MmEI) = At AL A 57HA AR Yol 4 9 ALt
3D BN A Y AHA Zelol o HE A o =g AgRS Fdssioh 3 A 2D BEdA
ST Ul =8 A 58 En o 24 9 o]% AANAT, F WAL 3D TN
Table 5. Results of measurement for 3D which is the e e AR RIS, T -
same 2D saturation and results of measurement S R A, A WA 2 A SRXE A
for Ul control about saturation for each paich of Al 2 CIECAMO2E ©]&3}e] 3D B=oA 2D B= 4
Macbeth color chart in the 6500K. Fo Jus 2= AE S HE3 T A Bl 3
3Dl 2D AE AL | MEk U Md =24 AWE Adstgon, U wAls WA e AE]
X Y Y X Y Y 7} g 26l tiste] g Ao 7P 2% AEE AR
o o e B e o e s 4 991 e
310230 | 0274 | 365 | 0234 | 0269 | 399 e HERIAL, v me R TV s 7d UL 274
4 10345 | 0442 | 225 | 0342 | 0451 | 2.30 Sk gl TV 2l@eAe] A 228 18 7teAE
50239 | 0237 | 464 | 0249 | 0238 | 511 Foho] TAW AA AFE UL g Agste] wux
6 | 0265 | 0379 | 824 | 0262 | 0372 | 858 e oy o L - i s
7 0528 | 04% | 593 | 0526 | 0423 | 629 A2l =S SAsL AL AU & 4e d_ H
8 [ 0187 | 0.074 | 230 | 0193 | 0174 | 2% Ast F WA el 236l gk ClExyY(ed/m’) 33 %4
9 | 0516 | 0334 | 360 | 0502 | 0332 | 4.20 Ailoln] % 5% A ‘345‘“9]' ul HA 2o ojsk st
10 | 0.28 | 0206 | 1.14 | 0312 | 0219 | 115 54 Aol 292 % 62 AT 49 i} A,
o Lo oL 0 G e 5 53 3
13] 0159 | 0115 | 108 | 0164 | 0122 | 1.22 REE 72 el o 3D e Al me 54 4
141 0305 | 0528 | 460 | 0315 | 0529 | 514 IZ BE ARele] Aozt B de] Hir AMA (A
1510589 | 0328 | 228 | 0588 | 034 | 257 uv) 0.0207 EE} wA Fo] F3 A} (AuV) 001432
eDosTon o Lo B w1
1810190 | 0294 | 411 | 0211 | 0327 | 557 oA ‘é g3k Ay UL 679 Aol 3D AAel A=
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Comparison with the sharpness slope before and
after passing the 3D glasses; (a) before passing
the 3D glasses, and (b) after passing the 3D
glasses (from the upper side: 0, 15, 30, 50).

N
o
X
o,

gl
il

|

re o o
il

=2

i OHH ig ‘{Ol'
Ll
)

EoH o o

N

2 o od oot &
ofh
o,
ui
W
o
2
o on

£ o
o
o

S
)
rlo
)
N
N

offt [

e o
X
OEI.: |
k

ot
2L

[r
w

ol
o
=
>
o
e
4 r

N,
)
ofN
N
sl
>
)
H
~
o
~
N
)

PDP-TV9] 3D R=o|ME= ME FExo) AFELS 3}
ol o] FHA= WAl tEo] o7 7HA] shdo] Ast
Hog 3D REoA RS dEATE Wyel 1
=] wolyy PDP-TVE APL(average picture
leveDoll W& ) 3xof= A|3to] it} ¥ =FolA



20144 28 MX3E =2X M 51 E A 2 &
Journal of The Institute of Electronics and Information Engineers

+= CIECAM02Z
s HASE WS Aokersi)
PDP-TVolA w2
nigto 2 CIECAMO2Z
2D 9 4y AYEE /MAEE 3D
Foadh A TVelE CIECAM029] A= B A
sl Al A8 whek 7o) gloen®E dx
Are IS 240N Ax
A5 TE CIECAMO2E o] &
e ey AUE 3E /A
2o gk MEE UL 4t
2l olxe] A 4l
gkl HA e Ulits
Ulgks o]-&afe] w2
, CIECAMO02¢] o] &3¢9l
|2~ Ae e XYZ A==
o7 B =R

QL

oft
>

o
Pl
ol

e %
EIRn S

:oé
o b3
e ¥ ZH o ¥ oX N
ol
9,
b
=y

it
o
i
o %
5

N,
=

[SaA V=
foox @ o oX
O

=)
=

=

e,
rﬂ‘.
)
-0,
.%
<
>
fol
o2 omlo Ropo o et o2 o 2

44
L o
(T

ol
k1

W N
N
N
o
)
i)

==

r!
ol

——

BN
)
M o
2 i
[
>

=2
=

ne
5o ©

ol
i

N
R

°,
oo -
o

(e}

4
K
f
o,
X

25
o

o]

L

4

12
to

T
oft X

ol
o
o

o
o L

w5

ol
of ¥ i
or B

L 2o

o b1 o2
A\
i

e

fd
4 bz
o%
rt

B of
P,L
fob oy oot
W of m 1o 1o

o,
o

H
s

2T

o <

5o 2 of
IS
=
3
>,
=,
w
)

=

Mo

re
X,
od
k1
lo

Ho
ol
Qo

o 2
o
ofo
i

as)

=)

av]

of MO
3
>

oxl
o
o,
o
N
-1

—
<
(o3
oo i
fU B
. o
_0|L
A
T
of, i
o2,
1o
9

i
o2
ol
Ol

of
o

kit
Ju

of
~
°
o
S o2

ot ot im

<

tlo o
N
i

(E

=
El

-z
Mz
10
N
o
N
X -
o

offl
e e

ol
S
=

N 2 ofh
3
2
ol
k1

=oox M
to 1o % el
oxl

o

2

Au)

REFERENCES

[1] Y. S. Ho, S. Y. Kim, 3DTV Three Dimensional
Stereo Imagery Data Processing, Duyang Sa,
2010.

N. Moroney, M. D. Fairchild, R. W. G. Hunt, C.
J. Liy M. R. Luo, and T. Newman, “The
CIECAMO02 color appearance model” IS&T/SID
10th Color Imaging Conf., pp.23-27, Scottsdale,
2002.

CIE TC1-34 Final Report, The CIE 1997 Interim
Colour Appearance Model (Simple Version),
CIECAMY9T7s, 1998.

M. R. Luo and R. W. G Hunt, “The structure of
the CIE 1997 colour appearance model
(CIECAMY7s),”  Color Res. Appl, Vol 23
pp.138-146, 1998.

[2]

[4]

(379)

[5]

[6]

139
Vol. 51, NO. 2, February 2014

M. D. Fairchild, Color Appearance Model, 2nd
Ed, S. D. Cho, J. M. Kim, J. H Pak
Translation, Sigma Press, 2007.

M. Y. Lee, S. G. Choi, J. W Lee, K. ]J. Kang,

“Perceptual colorfulness evaluation of
stereoscopic 3D displays”, IMID2012, 2012.
N. Ohta, Color Engineering, S. J. Choi

Translation, 2003.

T. ujine, T. Kanda, Y. Yoshida, M. Sugino, M.
eragawa, Y. Yamamoto, N. Ohta, “Theoretical
limit of object colors and real object colors”, In
SID DIGEST, pp. 1324-1327, 2008.

K. Yoshiyama, M. Teragawa, A. Yoshida, K.

Tomizawa, K. Nakamura, Y. Yoshida, Y.
Yamamoto, N. Ohta, “Power-saving: A new
advantage of multi-primary color displays

derived by numerical analysis”, In SID DIGEST,
pp. 416-419, 2010.



140 MNEH 2efa

= M AHAHIY)

19864 AEgstw Axzsry) =
A (& TAh

2013 A &Edista 7 r]e o)t

w\ 9 AAA7ZEATE =

‘V/. o A

FAA TV AL

i

198611 ~2007d LGHATVA -4

2008 ~20111 LGA A PDPA -4
(AT2G/AT-5G)

<FWARE: GYAY T, A AA >

ol o =(H3 <)
1986\ 74 &gt x5 st
(F AL
19894 s i
19973 soistd =4 (& A
20054 8¥€ ~2007d 1€ Ao
Aol st Research
scholar
2008d 2¢¥ AFdigtu

ZH(FAAD

d

AAA7) B

1997+ ~

A

2008 3¥ ~dAA A&

A8} 5
<FARo A aY
of, AsAel U 8§, A%
=

|
&3>

YA 3D YA PDP-TV 3t 2

(380)

b
=
r
o

7'meﬂﬂﬂ>

EET R
AR AT o
R (F 3D
ARt A3 o
o] (ZaurA}

I=] |

1989 ~1993\d = 3ok -4 A+

1987

iy

19894

i

19949 ~d A A&Ed st 737 g Ay d A}
&t Hulg
<FH/ARE  FEAA, AEA >




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee575284e8e9ad88d2891cf76845370524d6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f0030028fd94e9b8bbe7f6e89816c425d4c51655b574f533002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c9069752865bc9ad854c18cea76845370524d521753703002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f300290194e9b8a2d5b9a89816c425d4c51655b57578b3002>
    /KOR <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [545.000 394.000]
>> setpagedevice


