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A Study on the Computer Simulation of the Multi—Color
Printing adapted Process Ink Characteristics
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Abstract

In the last decade, digital image processing technics have been rapidly developed
according to the advancement of electronic technique, and total scanner and DTP
system were developed. Specially, there is need to retouch the color and image on
the CRT.

In this paper, we described a methode to display surface color of printing on the
CRT, and an algorithm to sirmulate the color reproduction by offset printing.

The exprimental results show that described method and algorithm are useful and
valid on the computer simulation of the multi-color printing adapted process ink
characteristics.
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o] AMzo ATAIE & ARgolHY FUEE EoAM, M4Fe FHE ZIolEE
Y ZaAFE BEYog vt Ay olrh 22U Layout Scannerst 22 Aol
Ao sy e A A2"e aRtE JHEE 7] o F4 A AN
AgoT LIy oue Aok tia AlRFolde FUEs WA Layout
Scanner?] 7]%°] EMAE DTP Al&®o] 1980t Futyy RIE7] A3t &2
EE o] DTP &8 ¥&x7t 715t 9= AFeolth. DTP A& Layout
Scanner= A2 3¥Ao] glomg tatAe| g AlAHOZAE DTPY ¥EEJl =
o} ARoT oZHrl ol AT AAHIZ o &3l AHH FHAE 2FIHE
23 ML 1A o 2 AHE 817 9184 E Color Monitordte] A2} A=<
o] Mo} & A Eojo} st o] & BABIY] $1T BrA] wWHel? maW uh glont
ol s AR el AlARe] I AXHIE gle HAolrh

E dFo|dEe DTP CRTE HAd oF A& 71dst7] #1304 Main Memory
8M byte?} XGA Card® #2gt IBM PCell Indexed 256 Color Mode®] #HFEA|%}
24Bit True Color ModeolA Y M C K¢] ¢l 3 2 Q241 IBM PC8 CRTel Al
Eo]dsts Wy At A8V SsiA A whde) etddat K848 Hdst
Act

II. XGA(Real Vision24)ol4] Mztar A 2]
1. XGA Screen Mode®} Image Processing.
Real Vision 24 IBM2] Video Memory$} TSENG LABS ET40002] #lo] CHIPL=Z
a4Ee] 9lom VGA BIOS2+ REGISTER LEVELe] 100% Z#sE= VGA Card2#
Color Image ProcessingS $13§4] 2=+ Graphic ModeZt &t} Graphic Moded: 640

Pixel X 480 Pixel®] Screen SizeolA Indexed 256 Coloret 24bit TrueE F4LE A9
3t3A ¥ich
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<Tab. 1> Mode Table of Real Vision 24
Resolution Number of Color Standard Frequency
256 Color 31.5 KHz/60Hz
32,000 Color 38.0 Khz/72hZ
640 X 480 65, 000 Color
16, 700, 000 Color
256 Color 35.5 KHz/43.5HZ
800 X 600 32,000 Color 48. OKHz/60. OHz
65,000 Color 56. 0KHz/72. OHz
35.5KHz/43. 5Hz
1024 X 768 256 Color 48. 0KHz/60. OHz
56. 0KHz/70. OHz
48. 0KHz/43. 5Hz
1280 X 1024 16 Color 64. OKHz/60Hz (Opt ion)

<Fig.1>& VGA Image Processing?] €2l& Ueld ZL=T <Figl1>8 (a)olA
Xmax®} Ymaxe 7t2 M2 o 3p4e] I7|E vehid, Jej9 ReEolM 2331
ARE VGA HiReo] Aage] eli, VGA HEzZZ tolgE ¢&Ysl= §2+ DOS
W22 (A000 Segment)S F3lA4 Al2|¥rh 3 DOS mE2]+= 64Kbytec] 3 VGA HlE
2l= o IM Byteo]lBE VGA HmRE2] 1M Byte® DOS ©dEZz|8} S 379
64KByte¥r¢] 2 o] A%t

(0,0) X (Xmax, 0)

Page 0 r—
A000: 0000
Page 1 64 Kbyte
(X.Y) —I_ AQ0O: FFFF
(Xmax, Ymax ) ————-—L-———r_

Page n

(a) Screen Map (b) VGA Memory (c) DOS Memory
Fig. 1 VGA Image Processing

2. Indexed 256 Color Mode?] BHRET
Indexed Color Modex= CRT £33l M& vepl7] €314 Color Map(Pallete)S A}

231, IBM PCollA+= 8bit(Indexed 256 Color)?] Color MapS u}ldis] £ Ha¥t 3
20l Color Map?] IndexE E&jujo] A1&3ic}.
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<Tah.2> Indexed Color Map

Indexed NO. | R Value | G Value | B Value
0 00 00 00
] 00 00 a8
2 00 a8 00
3 00 a8 a8
128 38 | 38 70
129 44 38 70
255 Tt | fc fo

<Tab.2>ollA &} Zto] Indexed Color Modeol A& Qo] ¥agro] 0ol R, G, B3k
& 7193t Zo] oflil Index NO. 28l 0& 71ttt} whelA Indexed NO.7F 0 Luf
R=G=B=0% 282 IA|3}2Z CRTY £33 Blacke® FA|Hc} ghter ¢l A
(X.Y)ol 3237k f(X,Y)E Screenol]l EA3112} & H L5 A3t

fX,Y)=IND (1)
3hA o] (0,00 1HAleret, 2 F(X,Y)E Ni(X,Y)d=] 2} gk
NA(X,Y)=640Y+X (2)

3 AL DOS wRel:e 64Kbyte(=65536byte)°] 22 1MByte?] VGA HEZ|E
64KE i Page No.& Pf(X,Y)2} 319,

PA(X,Y)= INT(NF(X,Y)/65536) 3)
T INT(C e B5AeY.

ZE(X,Y)S ¢1x7 PHX)Y) Paged] ol® Wz gx]of tf-gH FHojtlh 7|4
Page?] M z|4+E Pfa(X)Y)2} 3Hd, ‘

Pfa(X,Y)=Nf(X,Y)-65536( Pf(X,Y)) (4)

weld VGA HE

2] Pf(X)Y) Paged Pfa(X,Y)H=]o] INDZLS A &3std Hclh VGA
H2z]o HolHE A

golFE= o] gleE® DOS mE2gt VGA miRe|e]
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PageZ 1112 t]-§A]# F3(o]Z L Page Mappingole} 3, DOS ®WREe|2] A0000 x|
HES] Pfa(X,Y)HAlol 343t INDE YolFd Hcth ET40002] 29 DOS H=2e|e}
VGA ™2 2]} PageE MappingdtZ] ¢IsiAE XE OX3cdol] 22 dolHE Yo &t}

<Tab.3> Port No. of ET4000

Page 0 /112 (3 /4|5 6|7 8|9 |A|B|CI!DI|EF
Port No. | 00 | 11 | 22 | 33 |44 | 55|66 )77 /188 99| AA BB |CC|DD|EE|FF

3. R G B True Color Mode

R G B True Color Modes= Default Color Map2 ©]€3H= Indexed Modest= ©a]
& 3t429] Colorg& FAI317] 91319 394¢el R, G, BE z17 8Bitd A& t}E glolmg
H¥ 7He¥t Color 9= 24bitoll 3fw3h= ¢F16,700,0004 o]t}

R G B True Color Mode®] *.TIF File2 Color Scannertt TV Camera® ¢o}5¢Q z}
&g dolE 2k R, G, B 217} 8Bitd 719o] H Atelo|x, o] tlo]EE ¢lo] o
FA 823 & A9 Indexed Mode2} & ®bolt}.

3.1. Agel AL

HEX YV R, G, BZE 27 RXY), GX)Y), BX, )8t 3t2, YMCK2l 4838
Bkl Al AlRel g 3H7]913lA, IBM PC CRTOl 3A4e HASH7] 93 Y
M C K& ZZ YX)Y), MX,)Y), CX)Y), K(X,Y)et 32 3IA4EALE Y M C K=
T A3t 2t

K(X)Y) max [R(X)Y), G(X)Y), B(X,Y)]

Y(X)Y) = Pvalue + Yc(X)Y) - K(X)Y) )
M(X)Y) = Pvalue + Mc(X)Y) - K(X)Y)

C(X)Y) = Puvalue + Cc(X)Y) - K(X)Y)

@, o7l Yo ( ), Mc( ), Col )= 22 Y (), M( ), C( )8l 7
Z¥2] BAZlold, Pvaluer £°0|2] R G Bitelch

32.Y M C K¢ &8

OEER YMCKE FE HEE#E odus= GBES s ¢E AAHE
YMCKE FE A& PCe CRTAe Simulations}r] $8 ¢32& 23} 2t}
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R=C(X,Y)+K(X)Y)~- Pvalue
G=M(X,Y)+K(X,Y)-Puvalue 6)
B=Y(X,Y)+K(X,Y)-Pvalue

MNEBSERE U #8

1 A-&7171 4 S/W

Computer : IBM PC (486 AT)
Video Card : XGA(ET4000)

2. A¥Ewy

Color Scanner® o}bs5ql Indexed 256 Colordl GIF 393 RGB True Colord IBM
PCe] CRTol EAI3LZ] #l8iA C-AAE AHE3IE 3, DTP A&¥le] 753 MEs|ed
AR 323 $3E YMCK ZHAdele|2 CRTAM dxtaleog Ay AjRHag ol
< stadch

3. A8ZA
31. R G B True Color Mode®ll4] Color Image.

Ao AMRZ RGB True Color?] €342 Color Scanner2HE ¢oj&Ed o, 4t
2] AJE= 256 X 256 ©]31 RGB Zt3tA = 8bit® A2 0 22|1 gL 2558 7)
g x]ojalct

Ay golAE £ A2 <Fig.2>2] (a)elth

32 Eajx=z] 3tat
2(5)e] 2131 RGB True Color2HE] KYMCE 23 3dtgon, o] Ao K
2% YAAVE 43 ¥4 oo, FIH Ztzie] AR HE Mo JANE ¥

AUEE 313 , £AUVEH 9 J3 32 <Fig.1>3 Tt <Fig.1>¢ (a)= UCR
2 100%2 3 k 2to]31, (b), (c), (A= Y, M, Culo|tt
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{(a) Simulation image of K data (b) Simulation image of Y data

{¢) Simulation image of M data (d) Simulation image of C data
<Fig.2> Simulation results of color printing
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(a) Original Image (b) Y-ink retouching image

(c) M-ink retouching image {d) C-ink retouching image
<Fig.3> Simulation results of color image
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33. CRTAY a# Al FolA

Bajute] e $A%t SAREH KYMCEAGUOHE A(6)2] ¥He= CRT

Aol Mol AlBYold AE <Fig2 ol UERITE (a)e Kol (b), (o), (d=
Y, M, CHoZ paoZ A3t 54 Yehiglct ojuf Folo] RIS of 0%ZE 3}
g3, £AH AL BUY Ao <Fig3>2 (a)olth 23 <Tig.3>9 (b)e FAAHTE

YY3E mwol &3 A 3o, (o M J3E Woled AT gold, (d=
C 432E& wol &8 AT olrt.

oAl alafel 23t MM ARl 4P HIE UehT] s w22 A
o] 7Hs¥t T Ziubo] WIE FolM BUY Zolch oA &Yrje FI 9 AHIA
o] BAE FIAIE AR AFY Ao, A CRTES M3t AHII HE LA
A717] QM E g A7 Besich 2y 2AFM ARl CRT S %
g AUy ez FRY FEol JHssidth

v. 2 &

Qlajjo] 2J3 MAIAL IBM PCe CRTE Simulationd}7] $13jA ARE3E v[T|R Jt=
L ET40000]3, ET4000 ¥& 4102 Indexed 256 Color Mode®| FH Ao} 24Bit
True Color Modesl M Y M C K2 2§ 3o ZARE 3 BAIUYS C-do4& 74
3l A8 Tt theat T2 AME ol

1. Indexed 256 Mode?] 3}ArEA19} RGB True Colord] 3AFEAIS] CRTAS Alol&
A2l glglon, thx] Matate] FAIThE #13F B9+ Indexed 256 Color ¥4 o] H3sich

2. C-dlol3 A ME e} M5B YA AP Ao, CRTES EAlole A
A 3L E3t 2ol 7t ATt

3. C-dol2 AT Al ARl CRTAY Ha3& 7Hs3tA sich

ay EAEoE Y Alghe CRTAS] wWAxel Qafgx]e] HYxof o3t M}
o] £o3 Hlsldx Aa AE2 AAE W Xo|rt er), CRTEH
Q2] A Haolde) gne|EL ElFssl YOF o] A2RG o] &3le] Bt HHY A
A8 Simulation® $131A 2329} AMEASA] ¥t ofuel Dot Gain, Screen Number
o] Exo] w2 MxE AAE Y WYPoz s} slelet ATt
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