
(19) United States 
US 2002.0005962A1 

(12) Patent Application Publication (10) Pub. No.: US 2002/0005962 A1 
IWASAK et al. (43) Pub. Date: Jan. 17, 2002 

(54) IMAGE PROCESSAPPARATUS, IMAGE 
PROCESS METHOD AND STORAGE 
MEDIUM 

(76) Inventors: OSAMU IWASAKI, TOKYO (JP); 
NAOJI OTSUKA, KANAGAWA-KEN 
(JP); KIICHIRO TAKAHASHI, 
KANAGAWA-KEN (JP); HITOSHI 
NISHIKORI, TOKYO (JP) 

Correspondence Address: 
FITZPATRICK CELLAHARPER & SCINTO 
30 ROCKEFELLER PLAZA 
NEW YORK, NY 10112 (US) 

Notice: This is a publication of a continued pros 
ecution application (CPA) filed under 37 
CFR 1.53(d). 

(21) 

(22) 

Appl. No.: 08/883,572 

Filed: Jun. 26, 1997 

C, M, Y 

IMAGE DATA NPUT MEANS 

LUMINANCE DENSITY CONVERSION MEANS 

K COMPONENT GENERATION MEANS 

MASKNG MEANS 

UNDER COLOR PROC MEANS 

GAMMA PROC MEANS 

RECORD ENCODE MEANS 

NK-E RECORD MEANS 

(30) Foreign Application Priority Data 

Jun. 28, 1996 (JP)............................................. 8-169328 

Publication Classification 

(51) Int. Cl." .................................................... G06K 15/02 
(52) U.S. Cl. ............................................................... 358/19 

(57) ABSTRACT 

It is provided an image proceSS method comprising an input 
Step of inputting image data, and an under color proceSS Step 
of performing an under color proceSS according to a color 
region to which the image data belongs, to generate a 
plurality of component Signals including a black component 
Signal, wherein the color region is defined by hue. Therefore, 
even if the inputted image data includes color components 
other than an under color component, tonality (i.e., linearity 
between an inputted value and an output result) can be 
compensated. 
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IMAGE PROCESS APPARATUS, IMAGE 
PROCESS METHOD AND STORAGE MEDIUM 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 The present invention relates to image process 
apparatus and method which perform an under color proceSS 
for inputted image data. 
0003 2. Related Background Art 
0004. In recent years, color printers applying various 
recording Systems have been developed as output appara 
tuses of a color image. In these printers, an ink-jet record 
apparatus has been widely used, because Such the apparatus 
has many advantages. That is, the ink-jet record apparatus 
can be manufactured at low cost, can print a high-quality 
image on various kinds of recording media, can be easily 
made compact in size, and the like. 
0005 Numbers of image data which are outputted by 
Such the color printer frequently correspond to an output 
apparatus which utilizes a light emission element Such as a 
CRT (cathode-ray tube) monitor or the like. Therefore, such 
the image data are composed of R (red), G (green) and B 
(blue) signals. 
0006 The color printer converts such the RGB signals 
into C (cyan), M (magenta) and Y (yellow) Signals or C 
(cyan), M (magenta), Y (yellow) and K (black) signals, by 
using an image process means. An image proceSS method 
which is performed by Such the image process means has 
been proposed as U.S. patent application Ser. No. 08/711, 
953 filed on Sep. 6, 1996, by the same applicant as that of 
the present application. 
0007 FIG. 8 is block diagram for explaining a concept of 
Such the image process method proposed by the same 
applicant as that of the present application. 
0008. It is assumed that the image data consists of eight 
bits for each of RGB colors, and “eight bits” in the present 
application represents integers from 0 to 255. 
0009. The image data is inputted into an image input 
means 20001 and then R, G and B data each consisting of 
eight bits are transferred to a luminance and density con 
version means 20002. The luminance and density conver 
sion means 20002 performs a luminance and density con 
Verting process on the R, G and B data to convert these data 
into C, M and Y data each consisting of eight bits. 
0.010 Subsequently, a black component generation 
means 20003 generates a black component K on the basis of 
minimum values of the C, M and Y data. If it is assumed that 
a function to be used for calculating the minimum value is 
min(), C1, M1, Y1 and K1 data each consisting of eight bits 
and outputted from the black component generation means 
20003 are obtained by following equations. 

K1=min(C, M, Y) 
0.011 Subsequently, a masking means 20004 performs a 
masking proceSS on the C1, M1, Y1 and K1 data to output 
C2, M2 and Y2 data. 
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0012 Subsequently, an under color component separa 
tion means 20005 performs a process on the basis of 
following equations, to output C3, M3, Y3 and U data. 

0013 Subsequently, an under color process means 20100 
generates C4, M4, Y4 and K4 data each consisting of eight 
bits, on the basis of the under color component data U. The 
under color process means 20100 is composed of a black 
component generation means 20006, a cyan component 
generation means 20007, a magenta component generation 
means 20008 and a yellow component generation means 
20009, and thus generates the C4, M4, Y4 and K4 data each 
consisting of eight bits by using functions KGR(), CGRO), 
MGR() and YGR() shown in FIG. 9. That is, following 
relation is Satisfied. 

0014) Subsequently, the C3, M3 and Y3 data outputted 
from the under color component separation means 20005 
and the C4, M4 and Y4 data outputted from the under color 
process means 20100 are synthesized respectively by a cyan 
component output means 20011, a magenta component 
output means 20012 and a yellow component output means 
20013, to respectively generate C6, M6 and Y6 data. Such 
processes are performed on the basis of following equations. 

0015. In this case, if values of the C6, M6 and Y6 data are 
equal to or Smaller than “0”, Such the values are determined 
as “0”. On the other hand, if these values are equal to or 
larger than “256', such the values are determined as “255”. 
On the basis of the C6, M6, Y6 and K4 data outputted 
through Such the processes, an output gamma correction 
means 20101 respectively output C7, M7, Y7 and K7 data 
each consisting of eight bits. The output gamma correction 
means 20101 is composed of a black output gamma correc 
tion means 20014, a cyan output gamma correction means 
20015, a magenta output gamma correction means 20016 
and a yellow output gamma correction means 20017, and 
calculates following equations by using functions KGAM(), 
CGAM(), MGAM() and YGAM(). 

K7=KGAM(K4) 
0016. The output gamma correction means perform the 
converting to linearize relation between the inputted values 
(i.e., C6, M6, Y6 and K4 data) and optical reflection 
densities of printed or outputted results. Ordinarily, each of 
the functions KGAM(), CGAM(), MGAM() and YGAM() 
shown in FIG. 10 consists of 256 reference tables. 

0.017. The functions CGRO), MGR( ), YGR( ) and 
KGR() are set Such that, in a case where the inputted image 
data 
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Satisfy the equations R=G=B, the printed results are obtained 
by an achromatic color. That is, Such the functions have the 
Structure for compensating that, in a case where the image 
data represents gray Scale, the printed result is also repre 
Sented by the gray Scale. 
0.018. However, in such the image process method, in a 
case where the inputted image data includes a color com 
ponent other than the under color, there has been a problem 
that tonality or gradient (i.e., linearity between the inputted 
value and the outputted result) can not be compensated. 
0019 FIG. 11 is a view showing relation between a blue 
Signal (B) and an optical reflection density in the conven 
tional image proceSS apparatus. 

0020. In this case, the blue signal (B) has a value which 
represents blue components in the inputted C2, M2 and Y2 
data (satisfying C2=M2 and min(C2, M2, Y2)=Y2), and can 
be obtained by a following equation. 

0021. In FIG. 11, it can be understood that, in respect of 
cyan (C), the optical reflection density of a blue signal 127 
is lower than that of a blue signal 255. That is, the tonality 
in blue is not compensated. Especially, as the color compo 
nent other than the achromatic color becomes large, i.e., as 
the inputted image becomes Vivid, the tonality becomes 
deteriorative. 

0022. Such a tendency is remarkable in an ink-jet record 
System. That is, in recording dot groups which represent a 
paper Surface and an achromatic component (i.e., back 
ground color) by the gray Scale, in a case where the 
recording dot groups are recorded Such that the group 
representing the achromatic color component comes into 
contact with or overlaps the group representing the color 
component other than the achromatic color component on 
condition that the gray Scale is optically compensated, Such 
the tendency is remarkable because the ink-jet record System 
changes the Structure of a dye or a pigment on a Surface of 
a recording medium. 

SUMMARY OF THE INVENTION 

0023. An object of the present invention is to provide 
image process apparatus and method which compensate 
tonality or gradient even in a case where a color component 
other than an under color component is included in input 
image data. 

0024. In consideration of a fact that the above-described 
tendency is remarkably Seen in a blue region, an another 
object of the present invention is to compensate the tonality 
especially in the blue region. 

0.025 In order to achieve the above objects, it is provided 
an image process method comprising: 

0026 
0027 an under color process step of performing an 
under color process according to a color region to 
which the image data belongs, to generate a plurality 
of component Signals including a black component 
Signal, 

an input Step of inputting image data; and 

0028 wherein the color region is defined by hue. 
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0029 Further, it is provided an image process method 
comprising: 

0030) 
0031 a judgment step of judging a color region of 
the image data; and 

0032 an under color process step of performing an 
under color process according to the color region, 

an input Step of inputting image data; 

0033 wherein, in the under color process step, a 
blue region is Subjected to the under color process 
which is different from the under color process for 
other color regions. 

0034) Furthermore, it is provided an image process 
method comprising: 

0035) 
0036 a judgment step of judging a color region of 
the image data; and 

0037 an under color process step of performing an 
under color process according to the color region, 

an input Step of inputting image data; 

0038 wherein the under color process step selec 
tively performs a first under color proceSS or a 
Second under color process in accordance with the 
color region judged in the judgment Step, in the first 
under color process a black component is not added 
to a Vivid portion, and in the Second under color 
process the black component is added to the vivid 
portion. 

0039 The above and other objects of the present inven 
tion will become apparent from the following detailed 
description when read in conjunction with the accompany 
ing drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0040 FIG. 1 is a block diagram showing an example of 
Structure of an image proceSS apparatus according to the 
present invention; 
0041 FIG. 2 is a block diagram showing an example of 
Structure of an under color proceSS means according to a first 
embodiment of the present invention; 
0042 FIG. 3 is a flow chart showing an example of a 
processing flow in an under color process according to the 
first embodiment; 
0043 FIG. 4 is a view showing an example of a function 
SFT in the under color process according to the first embodi 
ment, 

0044 FIG. 5 is a view showing an example of a function 
KGR2 in the under color process according to the first 
embodiment; 
004.5 FIG. 6 is a view showing results of the under color 
process according to the first embodiment; 
0046 FIG. 7 is a block diagram showing an example of 
Structure of an under color proceSS means according to a 
Second embodiment of the present invention; 
0047 FIG. 8 is a block diagram showing structure of a 
conventional image proceSS apparatus; 



US 2002/0005962 A1 

0.048 FIG. 9 is a view showing an example of functions 
in the under color process, 
0049 FIG. 10 is a view showing an example of functions 
in a gamma process, and 

0050 FIG. 11 is a view showing results of a conventional 
under color process. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

0051 FIG. 1 is a block diagram showing an example of 
Structure of an image proceSS apparatus according to the 
present invention. 

0.052 In the present invention, it is assumed that image 
data consists of eight bits for each of RGB colors, and “eight 
bits” represents integers from 0 to 255. 
0053. The image data is inputted into an image input 
means 10, and then R, G and B data each consisting of eight 
bits are transferred to a luminance and density conversion 
means 20. The luminance and density conversion means 20 
converts the R, G and B data into C, M and Y data each 
consisting of eight bits, by using a function BTD( ) in 
following equations. 

Y-BTD(B) 
0.054 Subsequently, a black component generation 
means 30 generates a black component K on the basis of 
minimum values of the C, M and Y data. If it is assumed that 
a function to be used for calculating the minimum value is 
min(), C1, M1, Y1 and K1 data each consisting of eight bits 
and outputted from the black component generation means 
30 are obtained by following equations. 

0.055 Then, a masking means 40 adjusts a tint by per 
forming a matrix calculation based on following equations. 

0056. In this case, numerals between “0.9” and “1.3” are 
generally used as the values a11, a22 and a23, and numerals 
between “0” and "-0.6” are generally used as the values a12, 
a13, a21, a23, a31 and a22. In this processing System, it is 
desirable that the values a14, a24 and a34 respectively 
Satisfy following equations. 

0057. As a result of the above matrix calculation, if 
values of the C2, M2 and Y2 data are equal to or smaller than 
“0”. Such the values are determined as “0”. On the other 
hand, if these values are equal to or larger than “256', Such 
the values are determined as “255'. 
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0058 Subsequently, an under color process means 50 
performs under color processes described in the following 
embodiments. 

0059 An gamma process means 60 performs gamma 
correction on the inputted values by using Such functions 
KGAM(), CGAM(), MGAM() and YGAM() as shown in 
FIG. 10, such that relation between an inputted value and an 
optical reflection density of a printed result is linearized. 
0060. In this case, each of the functions KGAM( ), 
CGAM(), MGAM() and YGAM() consists of 256 refer 
ence tables. 

0061 Subsequently, a record encode means 70 performs 
a binarizing proceSS Such as a dither process, an error 
diffusing proceSS or the like. 
0062 On the basis of the C, M, Y and K binary data, an 
ink-jet record means 80 forms an image on a recording 
medium in an area gradation manner, by using C, M, Y and 
K coloring agents. 

0063. These means described above are controlled by a 
CPU (central processing unit) 90. The CPU 90 which uses 
a RAM (random access memory) 92 as a working memory 
Sets a masking coefficient in the masking means 40, the table 
in the gamma proceSS means 60 and the like, on the basis of 
programs stored in a ROM (read-only memory) 91. 
0064.) (First Embodiment) 
0065. In the first embodiment, it is improved tonality (or 
gradient) in gradation from blue to black in which the 
above-described conventional problem remarkably occurs. 
Such the problem remarkably occurs in the gradation from 
blue to black because, in a hue circle, lightness in a blue 
region is lower than that in other color regions and also a 
lightness difference in the gradation of the blue region is 
Small. 

0066 FIG. 2 is a block diagram showing an under color 
process means according to the first embodiment, and FIG. 
3 is a flow chart showing a flow of the under color process. 
0067. Initially, an under color component separation 
means 30005 performs a process based on following equa 
tions, to output C3, M3, Y3 and U data (step S10). 

0068 A secondary color component generation means 
30006 generates a blue component (i.e., B1 data) from the 
Y3, M3 and C3 data outputted from the under color com 
ponent separation means 30005. In this case, it is assumed 
that under color components of the M3 and C3 data are 
outputted as the B1 data. Therefore, if a processing function 
to be used for obtaining the minimum value is min( ), an 
equation B1 =min(M3, C3) is satisfied. For this reason, a 
blue component in inputted image data is represented by the 
B1 data consisting of eight bits (step S20). 
0069. On the basis of whether or not the blue component 

(i.e., B1 data) is “0”, an under color process Selection means 
30010 judges whether or not the inputted image data belongs 
to the blue region in the hue circle, and then Selects the under 
color process means according to a judged result (Step S30). 
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0070 If the B1 data is “0”, since the inputted image data 
does not belong to the blue region, a first under color proceSS 
means 30100 is selected to be used but a second under color 
process means 30200 is not used. 
0071. The first under color process means 30100 per 
forms the same proceSS as in the conventional under color 
process means 20100 by using an under color component 
(i.e., U1 data), to output C4, M4, Y4 and K4 data. In this 
case, the U1 data Satisfies an equation U1=U. 
0072 The first under color process means 30100 is 
composed of a first means for generating a black component, 
a first means for generating a cyan component, a first means 
for generating a magenta component and a first means for 
generating a yellow component. By using the functions 
KGR(), CGRO), MGR() and YGR() shown in FIG. 9, the 
first under color process means 30100 generates the C4, M4, 
Y4 and K4 data each consisting of eight bits on the basis of 
following equations (step S40). 

0073. Further, in the case where the B1 data is “0”, since 
the second under color process means 30200 is not used, C5, 
M5, Y5 and K5 data (or signals) are not outputted. 
0.074 As described above, in the case where the inputted 
image data does not belong to the blue region, if the under 
color process is performed by using the functions CGRO), 
MGR(), YGR() and KGR() which have been set such that 
a printed result when the inputted image data Satisfies the 
relation R=G=B becomes an achromatic color, it can be 
compensated that the printed result comes to have a gray 
Scale when the inputted image data has the gray Scale. 
Further, Since the functions are Set Such that the black 
component (i.e., K4 data) is “0” in a portion where color 
components other than the under color component are large 
and Vivid, a tint can be reproduced in high quality in the 
vivid portion of the region which is other than the blue 
region and of which lightness in the Vivid portion is rela 
tively high. 

0075). If the B1 data is larger than “0”, since the inputted 
image data belongs to the blue region, the under color 
selection means 30010 outputs the under color component 
U, as U2 data, to the Second under color process means 
30200. That is, an equation U2=U is satisfied in this case. 
0.076 Further, in the case where the B1 data is larger than 
“0”, since the first under color process means 30100 is not 
used, the C4, M4, Y4 and K4 data or signals are not 
outputted. 

0077. The second under color process means 30200 is 
composed of a Second means for generating the black 
component, a Second means for generating the cyan com 
ponent, a Second means for generating the magenta compo 
nent and a Second means for generating the yellow compo 
nent. By using the functions KGR(), CGRO), MGR() and 
YGR() used in the first under color process means 30100, 
functions KGR2(), CGR2(), MGR2() and YGR2() shown 
in FIG. 5, and a function SFT() shown in FIG.4, the second 
under color process means 30200 performs following under 
color processes (step S50). 

Jan. 17, 2002 

0078 Each of the functions KGR2(), CGR2() MGR2() 
and YGR2() is the function of which input has eight bits and 
of which output has also eight bits. Further, the function 
SFT() is the function of which input has eight bits but of 
which output has any one of values within a range “0” to 
66 1. 

0079. By using the above functions, the second means for 
generating the black component calculates 

SFT(U2+B1). 
0080. The second means for generating the cyan compo 
nent calculates 

SFT(U2+B1). 
0081. The second means for generating the magenta 
component calculates 

SFT(U2+B1). 
0082 The second means for generating the yellow com 
ponent calculates 

SFT(U2+B1). 
0083. As described above, in the case where the inputted 
image data belongs to the blue region, by using the functions 
KGR2(), CGR2(), MGR2() and YGR2() shown in FIG. 
5, the black component (i.e., K data) is generated even when 
the value of the under color component is low. Therefore, the 
tonality can be compensated in the portion in which the 
components other than the under color component are large 
and of which tonality could not be compensated because of 
its low lightness. That is, the tonality can be compensated 
even in the vivid portion. 
0084 FIG. 6 is a view showing relation between a blue 
Signal (B) and an optical reflection density in the present 
embodiment. AS can be seen from FIG. 6, it has been solved 
the conventional problem that, as the blue signal in the cyan 
component is lowered, the optical reflection density is 
lowered. 

0085. Further, as shown in FIG. 4, since the continuous 
function is used as the SFT function, continuity between 
adjacent hue can be maintained. 
0086) Subsequently, the cyan (C), magenta (M) and yel 
low (Y) components corresponding to the black (K) com 
ponent posterior to the under color proceSS are generated on 
the basis of the C4, M4 and Y4 data generated by the first 
under color process means 30100 or the C5, M5 and Y5 data 
generated by the second under color process means 30200 
and the components (i.e., chromatic color components) other 
than the under color component of the inputted image data 
(step S60). 
0087. Then, a cyan component synthesis means 30011 
outputs C6 data by calculating C6=C3+(C4+C5). 
0088 Amagenta component synthesis means 30012 out 
puts M6 data by calculating M6=M3+(M4+M5). 
0089. A yellow component synthesis means 30013 out 
puts Y6 data by calculating Y6=Y3+(Y4+Y5). 
0090. As described above, according to the present 
embodiment, the tonality in the gradation from blue to black 
in the blue region (in which the lightness of the vivid portion 



US 2002/0005962 A1 

is low) can be improved without affecting other color 
regions and as the continuity between the adjacent hue is 
maintained. 

0.091 Further, even in the case where the color compo 
nents other than the under color component are included in 
the inputted image data, the tonality or gradient can be 
compensated. 

0092. In the present embodiment, the functions to be used 
in the first and Second under color process means are not 
limited to the above-described functions. That is, it is 
obviously understood that other functions may be used. 

0093 (Second Embodiment) 
0094. In the second embodiment, a color space is divided 
into Seven regions, i.e., an achromatic color region; a cyan 
(C) region, a magenta (M) region and a yellow (Y) region 
which construct a primary color region; and a red (R) region, 
a green (G) region and a blue (B) region which construct a 
Secondary color region. Then, an under color proceSS Suit 
able for each color region is performed. 
0.095 FIG. 7 is a block diagram showing an example of 
an under color proceSS means according to the Second 
embodiment. In FIG. 7, the same parts as shown in FIG. 1 
according to the first embodiment are added with the same 
reference numerals, and thus explanations thereof are omit 
ted. 

0096. From C3, M3 and Y3 data representing chromatic 
color components of inputted image data from which an 
under color component has been eliminated by an under 
color component separation means 30005, a secondary color 
component separation means 40006 extracts primary color 
components (i.e., C8, M8 and Y8 data) and secondary color 
components (i.e., R2, G2 and B2 data) on the basis of 
following equations. 

0097 Subsequently, an under color process selection 
means 40010 judges a color region to which the inputted 
image data belongs, on the basis of the under color compo 
nent (i.e., U data) and the primary and Secondary color 
components (i.e., C8, M8, Y8, R2, B2 and G2 data), so as 
to Select the under color process means corresponding to 
Such a judged result. That is, in a case where both the 
primary and Secondary color components are “0”, the under 
color proceSS means judges that the inputted image data 
belongs to the achromatic color region. On the other hand, 
in a case where both the primary and Secondary color 
components are not “0”, the under color proceSS means 
judges that the inputted image data belongs to the region of 
which color component has a largest value. Then, on the 
basis of Such a judged result, the under color proceSS 
Selection means 40010 selects either one of a first means 
40100 corresponding to the achromatic color region, a fifth 
means 40140 corresponding to the C region, a sixth means 
40150 corresponding to the M region, a seventh means 
4.0160 corresponding to the Y region, a second means 40110 
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corresponding to the R region, a third means 40120 corre 
sponding to the G region, and a fourth means 40130 corre 
sponding to the B region. 
0098. Hereinafter, the process in the means for generating 
CMYK color components of each under color will be 
explained. 

0099 <First Means 40100 for Generating CMYK Color 
Components of Under Colors 
0100. The first means 40100 performs the under color 
process Suitable for the achromatic color region on the basis 
of following equations. 

0102) The second means 40110 performs the under color 
process Suitable for the R region on the basis of following 
equations. 

0103) <Third Means 40120 for Generating CMYK Color 
Components of Under Colors 

0104. The third means 40120 performs the under color 
process Suitable for the G region on the basis of following 
equations. 

0105) <Fourth Means 40130 for Generating CMYK 
Color Components of Under Colors 
0106) The fourth means 40130 performs the under color 
process Suitable for the B region on the basis of following 
equations. 

0107 <Fifth Means 40140 for Generating CMYK Color 
Components of Under Colors 

0108). The fifth means 40140 performs the under color 
process Suitable for the C region on the basis of following 
equations. 
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0109) <Sixth Means 40150 for Generating CMYK Color 
Components of Under Colors 
0110. The sixth means 40150 performs the under color 
process suitable for the M region on the basis of following 
equations. 

0111 <Seventh Means 40160 for Generating CMYK 
Color Components of Under Colors 
0112 The seventh means 40160 performs the under color 
process suitable for the Y region on the basis of following 
equations. 

0113 AS described above, in the present embodiment, 
since the functions KGR(), CGRO), MGR() and YGR() are 
provided for each color region, the under color proceSS 
Suitable for each color region can be performed. 
0114. Further, since the under color process is performed 
according to ratio of a main color component to a range 
other than the under color component, continuity between 
adjacent hue can be maintained. 
0115) In the above-described second embodiment, it is 
judged that the inputted image data belongs to the achro 
matic color region in the case where the primary and 
Secondary color components are “0”. However, the achro 
matic color region may be more widened. That is, for 
example, in a case where a total value of the primary and 
Secondary color components is equal to or Smaller than a 
predetermined value, it may be judged that the inputted 
image data belongs to the achromatic color region. Accord 
ing to the above-described under color process in the ach 
romatic color region, the under color proceSS is performed 
according to ratio of a component (i.e., W2 data) to the range 
other than the under color component. Therefore, for 
example, even if the achromatic color region is more wid 
ened, the high-quality under color proceSS can be performed. 

0116 (Third Embodiment) 
0117 The third embodiment is a modification of the 
above-described second embodiment. That is, in the third 
embodiment, the under color proceSS which has been used in 
the means for generating the CMYK color components of 
the under color corresponding to each color region in the 
Second embodiment is modified as follows. 

0118 <Under Color Process in Achromatic Color 
Region> 
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0119) <Under Color Process in each of Chromatic Color 
Regions> 

0120 In the third embodiment, the reference symbol A 
denotes a value of a main color component. Further, like the 
second embodiment, the functions KGRB( ), CGRB( ), 
MGRf8() and YGRB() are prepared for each color region. 
0121 According to the third embodiment, since the under 
color process is performed by using the function SFT(), the 
relation of under color process between adjacent hue can be 
arbitrarily set by setting the function SFT(). 
0.122 On the other hand, in the third embodiment, the 
function SFT() may be set for each color region. 
0123 (Other Modifications) 
0.124. In the above-described embodiments, the under 
color process means has performed calculating for each 
pixel. However, the present invention is not limited to Such 
the embodiments. That is, by previously Storing the relation 
between input and output based on Such the calculating in 
the form of a table, the under color proceSS may be per 
formed by using Such the table. 

0.125 Further, in the above-described embodiments, the 
C, M, Y and K coloring agents have been used as the 
coloring agents used in the ink-jet record means. However, 
the present invention is not limited to Such the embodiments. 
That is, e.g., coloring agents corresponding to Specific colors 
such as B (blue), V (violet) and the like may be used. In this 
case, the color region may be divided based on the used 
coloring agents, and the function used in the under color 
process corresponding to Such the color region may be Set 
based on the characteristic of the used coloring agent. 
0.126 The present invention can be applied to a system 
constructed by a plurality of equipments (e.g., host com 
puter, interface equipment, reader, printer and the like) or 
can be also applied to an apparatus comprising a single 
equipment (e.g., copy machine, facsimile machine). 
0127. The invention employed by a method whereby 
program codes of a Software to realize the functions of the 
above-described embodiments are Supplied to a computer in 
an apparatus or a System connected to various devices So as 
to make the devices operative in order to realize the func 
tions of the above-described embodiments and thus the 
various devices are operated in accordance with the pro 
grams stored in the computer (CPU or MPU) of the system 
or apparatus is also included in the Scope of the present 
invention. 

0128. In such a case, the program codes themselves of the 
Software realize the functions of the above-described 
embodiments, and the program codes themselves and means 
for Supplying the program codes to the computer, e.g., a 
memory medium in which the program codes have been 
Stored, construct the present invention. 
0129. As such the memory medium to store the program 
codes, e.g., it is possible to use a floppy disk, a hard disk, an 
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optical disk, a magneto-optical disk, a CD-ROM, a magnetic 
tape, a nonvolatile memory card, a ROM or the like can be 
used. 

0130. It will be obviously understood that the program 
codes are included in the embodiments of the present 
invention, even in not only a case where the functions of the 
above-described embodiments are realized by executing the 
Supplied program codes by the computer but also a case 
where the functions of the above-described embodiments are 
realized in cooperation with the OS (operating System) by 
which the program codes operate in the computer or another 
application Software or the like. 
0131 Further, it will be also obviously understood that 
the present invention also incorporates a case where the 
Supplied program codes are Stored into a memory provided 
for a function expansion board of a computer or a function 
expansion unit connected to a computer and, after that, a 
CPU or the like provided for the function expansion board 
or the function expansion unit executes a part or all of the 
actual processes on the basis of instructions of the program 
codes, and the functions of the above-described embodi 
ments are realized by the processes. 
0132 Although the present invention has been described 
above with respect to the preferred embodiments, the present 
invention is not limited to the above-described embodiments 
but many modifications and variations are possible with the 
Spirit and Scope of the appended claims. 

What is claimed is: 
1. An image proceSS method comprising: 
an input Step of inputting image data; and 
an under color proceSS Step of performing an under color 

process according to a color region to which the image 
data belongs, to generate a plurality of component 
Signals including a black component Signal, 

wherein the color region is defined by hue. 
2. A method according to claim 1, wherein the color 

region is defined by combination of color components other 
than an under color component of the image data. 

3. A method according to claim 2, wherein the image data 
consists of the plurality of color components, and 

the color region to which the image data belongs is judged 
by extracting the under color component, a primary 
color component and a Secondary color component on 
the basis of the plurality of color components of the 
image data. 

4. A method according to claim 1, wherein image forming 
is performed by using an ink-jet record unit on the basis of 
the plurality of component Signals. 

5. A method according to claim 1, wherein the color 
region includes an achromatic color region, a red region, a 
green region, a blue region, a cyan region, a magenta region 
and a yellow region. 

6. A method according to claim 1, wherein the under color 
proceSS is performed in accordance with the color region 
according to a kind of a coloring agent. 

7. A method according to claim 1, wherein the under color 
proceSS is performed by using a table. 

8. An image proceSS method comprising: 
an input Step of inputting image data; 
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a judgment Step of judging a color region of the image 
data; and 

an under color proceSS Step of performing an under color 
process according to the color region, 

wherein, in Said under color process Step, a blue region is 
Subjected to the under color process which is different 
from the under color proceSS for other color regions. 

9. A method according to claim 8, wherein, in Said under 
color proceSS Step, the under color process is performed on 
the blue region Such that continuity between the blue region 
and the other color regions does not lose. 

10. A method according to claim 8, wherein, in Said 
judgment Step, the color region of the image data is judged 
on the basis of combination of color components other than 
an under color component of the image data. 

11. A method according to claim 8, wherein image form 
ing is performed by using an ink-jet record unit on the basis 
of a plurality of component Signals. 

12. A method according to claim 8, wherein the under 
color proceSS is performed by using a table. 

13. An image process method comprising: 
an input Step of inputting image data; 
a judgment Step of judging a color region of the image 

data; and 
an under color proceSS Step of performing an under color 

process according to the color region, 
wherein Said under color proceSS Step Selectively per 

forms a first under color process or a Second under 
color proceSS in accordance with the color region 
judged in Said judgment Step, in the first under color 
process a black component is not added to a Vivid 
portion, and in the Second under color process the black 
component is added to the Vivid portion. 

14. A method according to claim 13, wherein, in the first 
under color process, the black component is not added in a 
case where an under color component of the image data is 
equal to or Smaller than a predetermined value. 

15. A method according to claim 13, wherein, in Said 
under color proceSS Step, the under color proceSS is per 
formed by using a table for correlating the image data with 
a result of Said under color process Step. 

16. An image process apparatus comprising: 
input means for inputting image data; and 
under color process means for performing an under color 

process according to a color region to which the image 
data belongs, to generate a plurality of component 
Signals including a black component Signal, 

wherein the color region is defined by hue. 
17. A recording medium which Stores a program for an 

image process method comprising: 
an input Step of inputting image data; and 
an under color proceSS Step of performing an under color 

process according to a color region to which the image 
data belongs, to generate a plurality of component 
Signals including a black component Signal, 

wherein the color region is defined by hue. 
18. An image process apparatus comprising: 
input means for inputting image data; 
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judgment means for judging a color region of the image 
data; and 

under color process means for performing an under color 
process according to the color region, 

wherein, by Said under color proceSS means, a blue region 
is Subjected to the under color proceSS which is differ 
ent from the under color process for other color regions. 

19. A recording medium which Stores a program for an 
image process method comprising: 

an input Step of inputting image data; 
a judgment Step of judging a color region of the image 

data; and 
an under color proceSS Step of performing an under color 

process according to the color region, 
wherein, in Said under color process Step, a blue region is 

Subjected to the under color process which is different 
from the under color proceSS for other color regions. 

20. An image proceSS apparatus comprising: 
input means for inputting image data; 
judgment means for judging a color region of the image 

data; and 
under color process means for performing an under color 

process according to the color region, 
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wherein Said under color proceSS means Selectively per 
forms a first under color proceSS or a Second under 
color proceSS in accordance with the color region 
judged by Said judgment means, in the first under color 
process a black component is not added to a Vivid 
portion, and in the Second under color process the black 
component is added to the Vivid portion. 

21. A recording medium which Stores a program for an 
image process method comprising: 

an input Step of inputting image data; 

a judgment Step of judging a color region of the image 
data; and 

an under color proceSS Step of performing an under color 
process according to the color region, 

wherein Said under color proceSS Step Selectively per 
forms a first under color proceSS or a Second under 
color proceSS in accordance with the color region 
judged in Said judgment Step, in the first under color 
process a black component is not added to a Vivid 
portion, and in the Second under color process the black 
component is added to the Vivid portion. 


