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of Halftone Multi—-Color Image
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Abstract

Currently, Computer-To-Plate printing system comes into wide use, an accurate
color sirnulation system is demanded.

This paper is described some basic operational expressions known in the
simulation of colors by use of halftone dots, and is proposed improved color predict
Eq. based on Neugebauer Eq. and factor N, to improve the color prediction of
multicolor halftone,

The experimental results show that proposed color predict Eq. is useful and
valid in predicting the color reproduction of muticolor halftone.
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Fig.1 Dot area relationships corresponding to the
Neugebauer equations(for two inks only)



4 B3AHsrd A A11A AE 1993
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y_area=y(l-m)

M_Area=IN(1=F) ettt et es e 3
my_area=my

27kA F29 By ME OE 4579 SdHE 4L R, G B Filterell % 3¢ W
At 7 A9 ‘i‘i“—i%iﬂr 2 o) wiabge] Fo2 ¥4E €©vh R, G, B Filterol 943
ZFALES 2427 RR, RG, RB2 YEbd o (Fig D3 2ol m3 ywre] 28974 ¢ R
Filters] &3 WAME RRS 4 (49 2ol 7449 PHo 49 whApge 5§ o
2 g 5 Qo
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(1) 162%9 R G B Filterd Solids %=

<Tab.1> Solid Density of 16-Color

Filter Density
Color No. Sample
R G B
W (White) 0.05 0.07 0.09
C (Cyan) 1.57 0.54 0.30
1 Color M (Magent) 0.29 1.58 0.83
Y (Yellow) 0.08 || 0.16 1.27
K (Black) 1.94 2.02 2.00
C-M 1.68 1.78 0.93
M-Y 0.29 1.67 1.91
Y-C 1.58 0.63 1.39
2 Color K-C 2.15 2.13 2.07
K-M 1.99 2.16 2.08
K-Y [ 1.94 2.03 2.14
C-M-Y 1.66 1.86 1.97
3 Color C-M-K 2.17 I 2.24 2.15
M-Y-K 2.03 2.19 2.14
Y-C-K 2.12 2.10 2.13
4 Color C-M-Y-K 2.20 2.28 2.22
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(2). Improved Eq.ol &% Ms}4} o=zta A5 nm
<Tab.2>Measuring Tone Density and Predict Tone Density for ¢ Ink
AR Filter Density A8 Filter Density
} 3]
HE HEAE R G B Wy | O AAE R G B
ki 0 g 10.090.09]0 09 k: 8 A% [ 0.64 [0.30 |0.16
. 5 15
0200 ;: 0 /101010012014 0500 ;: 0 101045 |0.24 [0.18
y: 0 [N o] [0.07]0.08] 0.10 y: 0 |N©°l 0.34 | 0.24 |0.18
ki 0| A& 1014(0.1110.10 k: 0 | A& | 0.88 0.35 | 0.18
0100 c'lg I o] 10.14]0.13]0.14 | 0600 ;jﬁg 1o 1057 027 [0.19
m :
y: 0| N©°ol | 0.09]0.10]0.11 y: 0 (N©o] 10.43 |0.29 |0.20
ki 0| A% 10.25/0.16] 0.12 k: 0 |’éé— 1.30 | 0.47 | 0.21
0200 ;;28 | 19] [0.20]0.16] 0.15 | ggo0 lcnng 1] 0.87 [0.34 |0.21
yi 0[N ol |014]0.13]0.12 y: 0 |[Nol [070 [0.40 |0.25
k: 0| A& [0.38]0.21]0.14 k:o [ A&
0300 | 530 101 [0.28] 0.18] 0.16 | 0300 | <% [ o) 110 037 0.22
m 0 m 0
y: 0 INo] 10.20/0.17] 0.14 y: 0 INo] 10.95 |0.46 |027
! ki 0| A& 10.49)0.25]0.14 k: 0 | A 1.57 | 0.54 0.30
}0400 ;'48 10] [0.36]0.21 0.17 | ox00 ;flgo 1o 1.47 [0.41 | 023
y: 0 N°l 026020016 y: 0 |[Nol [1.57 [0.54 |0.30
I o] : Caltuaded Tone Density of Improved Eq.
N o] : Caltuaded Tone Density of Neugebauer Eq.
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Fig. 2 R-Filter Density Of C Ink
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<Tab.3>Measuring Tone Density and Predict Tone Density for m Ink

Fig. 3 G-Filter Density Of M Ink

Rk [Filter Density A8 L Filter Density
N oA ohA ™

‘ﬂl (== \_3'-}‘%[ R T G B ‘ﬂi o L_Z:}% R G B
ki 0] 4% 0.08] 0.12 0.12 k0 A2 (016 | 060 |0.42
0020 ;;5 I o] 008 0.13]0.15 | 0050 ;;50 I o] 0,13 |0.48 | 0.36
y: 0 |N©o] [0.06]009]|0.11 y: 0 |N©°] [0.15 |0.36 |0.32
ki 0] A% [0.09]0.16]0.14 | ki 0 | A1% [0.20 | 0.78 |0.53
0010 ;flg 1] [0.09]0.17] 0.17 | 0060 ;fﬁg 101014 [0.60 |0.42
v 0| N©] 0.07]011]0.13 yi 0 | N©°j 018 |0.45 |0.38
ki 0| A% [0.10]0.24/0.19 ki 0 | A% 0,23 |1.15 |0.72
0020 ;fzg 1] |0.10] 0.23]0.22 | 080 ;fsg 10 /016 |0.90 |0.55
g 0| N©ol|0.09]0.16 0.17 | yi 0 |Nol|0.23 |0.72 |0.55

ki 0 A% [ 0.13]0.33|0.26 k: 0 | A |
0030 | S0 1o [0.11]0.31]0.26 | 0090 | Sig0 | 10] |0.17 | 1.14 | 0.63
y: 0 [No] 0.11]0.22]0.21 y: 0 [No] |0.26 [0.96 |0.67
k: 0| A% [ 0.14]0.44) 0.32 k0 | Al% [0.29 |1.58 | 0.83
0040 ;348 10 10.12]0.3900.31 | poxo ;flgo 1°0.18 [1.50 |0.71
y: 0 |N©l 013028 0.26 | yi 0 |N°o 029 |1.58 |0.83
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<Tab.4>Measuring Tone Density and Predict Tone Density for y Ink

AR Filter Density B Filter Density
}H A
krg A& 0.07]0.09] 0.14 k:8 A% 007 [0.11 |0.50
000a | o o [T ol [0.08] 0.11 ] 0.16 | 0005 | o (L°11008 10.12 [0.47
y: 5 | Nol 10.05]0.07]0 11 y:50 | N©°]]0.06 |[0.11 |0 36
k: 0| A& [0.07]0.10] 0.17 k: 0 | A% 10.08 |0.13 | 0.65
0001 ;fg 1] 0.08]0.11 [ 0.19 | goos ;fg 10]]0.08 [0.12 |0.56
y:10 | N ol [ 0.05] 0.08] 0.13 y:60 | N ol [0.07 |0.12 |o0.45
k:'0 [ A% [0.08]011]0 24 k: 0 | M3 (009 014 | 0.64
0002 | & 8 I°] /0.08]0.11]0.25 | goos ;fg 10008 013 |0.80
y:20 (N ©] [ 0.06] 0.09] 0.18 yi80 [N©°l [0.07 [0.14 | 069
ki 0| A& 0070110 27 k:0o | A&
0003 | £ 0 | 1ol [0.08]0.11]0.31 | 0009 S0 (1o 008 [013 |09
¥:30 [N ©°] [0.06]0.10| 0.23 y:90 [N o] [0.08 [0.15 |0 89
k: 0| A% [0.08]0.11]0.39 k:0 | A% 1008 [0.16 | 1.27
0004 ;ig 1 0] [0.08]0.11]0.40 | goox ;'8 1o ]0.08 |013 |1.19
yi40 | N ol | 0.06] 0.10] 0.29 yi100| N ©] [0.08 | 0.16 | 1.27
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Fig. 4 B-Filter Density Of Y Ink
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<Tab.5>Measuring Tone Density and Predict Tone Density for c+m Ink

R Filter Density A8 Filter Density
obd ™ 2} o oA o o
Bdi [<f8= \_2‘15 R "[ G B tﬁ_i [f=1 \_a'é' R G B
k: g A% | 0.11)0.12]0.12 kgsg 143 (066 [0.75 | 0.46
C. :
y: 0 No]|0.08]0.110.12 y: 0 ]_N o] 10.44 10.52 |0.40 |
k: 0| A% [0.16]0.18]0.15 k: 0 [ A% [0.83 | 0.95 |0.56
0110 ;i}g 1 o] 10.15/0.19]0.18 | 0660 ;;gg |10 10.63 [0.76 | 0.47
yi 0| N©ol|0.11|0.14]0.14 yi 0 | Nollo55 066 |0.48
k: 0] 4% 0.27]0.30] 0.21 ki 0| A% 1,10 |1.31 |0.73
0220 ;;%8 10] [0,22]0.28]0.24 | 0880 ;;gg [10][0.95 [1.13 [0.62
| y 0| N°l |0.18]0.22]0.20 g0 |Nol |0.87 [ 1.02 |0.67
ki 0, A1 [0.39] 0.49] 0.28 ki 0 | A
0330 | €130 11 0] [0.31]0.38] 0.29 0990 | €30 /1] '1.20 1.39 [0.71 |
| y: 0 [N o] [0.26]0.31]0.26 y: 0 [N [1.13 [1.30 |0.79
'k 0| A& [0.5310.58/0.36 k:0 | A& [1.68 [1.78 [0.93
" 0440 ;iig | 101 10.4010.4970.35 | 0xx0 ;igg, 1o [1.57 | 1.77 |0.80
!y; 0| N o {0.34 0.4110.33 |y:0 |N©°l |1.68 |1.78 | 0.93
/.
15 4 .
1.54 /
o /; °
1.0 1
1.04 /_,;
0 i
° _/‘//'/
° /-"_//“‘:
° o .~
051 o e 054 e
° »«*”‘p O -
o = 0T
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::--0’:"'&{:' :_‘:-6::"9’
0 02 04 06 08 10 0 02 04 a6 08 10

Fig. 5 R-Filter Density Of C+M Ink

Fig. 6 G-Filter Density Of C+M Ink



<Tab.6>Measuring Tone Density and Predict Tone Density for c+y Ink

A T HAbe Mool BE A7 13

:};. wd WA Fi}l?ter DgnsityB :}i Pd mag ;ilter DGensity .
ki 0| A& |0.11]0.11{0.13 k: 0 | 4% [0.71 |0.35 |0.54
© 5 50
0a0a | - o [Tol 0.10]0.12] 0.16 | 0505 o 10][0.46 |0.25 |0.52
y: 5[ No] 10.07]0.09]0.12 y:50 | N o] 10.35 |0.29 |0.45
k: 0 A% [0.18]0.14[0.18 k: 0 | A& [0.83 [0.41 [0.70
0101 0318 10 [0.14]0.13]0.20 | 0606 Cfﬁg 101057 029 |0.62
m. m.
y:10 [ N©] 10.10| 0.11 | 0.14 y:60 | N ol 1 0.45 | 0.34 |0.56
k: 0| A& [0.28/0.19/0.25 k: 0 (A& [1.25 [0.51 [0.70
0202 ;328 10] 10.20]0.16] 0.27 | 0808 3588 1o 08 |03 |0.88
yi20 | N©°] [0.15]0.15] 0.21 yi80 | N ol [0.72 |0.47 |0.83
k: 0] A% ]0.45] 0.26] 0.32 ki 0 | AS
0303 | Si30 | 1 o1 [ 0.28] 0.19] 0.34 | 0909 | €% 1o [1.11 [0.40 [1.05
y:30 [N o] [0.21[0.19]0.29 y:90 [N ©] [0.97 [0.54 | 1.04
ki 0[ A% [0.47]0.27]0.43 | k: 0 [ A& [1.58 | 0.63 | 1.39
' 0404 ;548 1 0] 0.36]0.22] 0.42 | oxox ;5180 1o 1.48 [044 |1.27
| y-40 | N ol [0.27/0.24]0.36 | y:100| N ol | 1.58 | 0.63 | 1.39
[+} [
1.54
/ ,
’/
1.0 v
1.0-1 ¢ 4{,}",.
a /°
o ’/,M/'/:,,.-" 0.5 o /
0.5 o w/"‘,f/
[ f"f:/ - O,J"'{ ?;/
°© 'J-::' - ..9-'.:5::’,:/
0 02 04 0.6 08 10 0 02 04 06 08 10

Fig. 7 R-Filter Density Of C+Y Ink
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Fig. 8 B-Filter Density Of C+Y Ink
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<Tab.7>Measuring Tone Density and Predict Tone Density for m+y Ink
A= Filter Density AR Filter Density
o A
k:g A& 1 0.08)0.13| 0.15 k: A% 0.18 | 0.64 |0.73
y: 5| Nol [0.06]0.10] 0.13 y: No]|0.16 | 0.40 | 0.59
k: 0 A& |0.09]0.18] 0.22 k: A% 10.19 0.8 [0.98
0011 ;318 I0] [0.09]0.17] 0.23 | 0066 ;f 1o [0.14 [0.61 |0.84
y:10 | N ©] | 0,07} 0.1210.17 v Nol |0.19 | 050 |0.74
ki 0| A% 10.1210.32]0.36 k: A% 10.23 [1.08 [1.06
0022 ;{28 10 |0.10] 0.24] 0.33 | 0088 ;3 101016 [0.93 |1.21
y:20 | N o] | 0.09|0.18] 0.26 g Nol|0.24 [079 |1.14
k: 0 [ A% 0.11 0.38]0.45 k: NEY
0033 ;;38 1 0] 0.1110.31 0.44 | 0099 | ° 191017 |1.16 |1.45
y:30 | N©°] | 0.12 0.24]0.35 y: Nol [0.26 |1.04 |1.44
k: 0| A% [0.13] 0.47] 0.56 k: A& 0.29 [1.67 [1.91
0044 ;548 1o 0.12)0.40(0.56 | ooxx | 10019 [1.53 [1.75
y:40 | N ©] | 0.140.32) 0.46 y No] 029 |1.67  1.91
o}
i 2.0
; 4
15+ :
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Fig. 9 G-Filter Density Of M+Y Ink

Fig. 10 B-Filter Density Of M+Y Ink




<Tab.8>Measuring Tone Density and Predict Tone Density for ctm+y Ink

FH 04 Bae Adad BY A7 15

:}i B mag Fi;ter Density :}; 3H WEg Filter lz;ensityB
k: g Alz k: 0 | A& 0.83 |0.77

. : ;50

Oaza | = 2 T o] | 0.11 0555 | =25 L °l 0.63 | 0.74
y: 5| No] | 0.08 y:50 | N o] 0.57 | 0.67
ki 0| A& 019 ki 0 | Al& 0.98 | 0.96

o111 :fig 10 ]0.15 0666 ;fgg 1 o] 0.77 [ 0.90
yi10 | N ol | 0.12 y:60 | N ol 0.71 |0.83
k: 8 A& 0.3 k: 8 A& 1.23 | 0.98
c:2 ° c:8 1o

0222 | S50 I o] |0.22 0888 | = o ] 1.15 |1.28
y:20 [N ol | 0.19 y:80 | N °] 1.09 | 1.25
k: 0} A% 10.46 k: 0 | A&
c:30 c:90

0333 | 35| 1] |0.31 0999 | 5o | I o] 0.11 |0.10
y:30 | N o] ! 0.27 y:90 | N o] 1.38 1.54
k:48 A& | 0.49 k: 00 4& 1.86 | 1.97
c: c:10
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