TITLE CF THE | NVENTI ON COLOR | MAGE PROCESSI NG APPARATUS AND ME],

COLOR | MAGE OQUTPUT APPARATUS BACKGROUND OF THE | NVENTI ON 5 F|e d% the

| néention The present invention relates to a color inage processing

appar atus and net hod, and a col or i mage out put apparatus, and nore
particularly to an apparatus and a netjhod capabl e of presenting good col or
10- reproducibility. Description of the Related Art (Relating to Col or

- Space) In output apparatuses such as color printers for printing figures
and i mage data, col or data EOATDE FENBIGN desi ghat ed by RGB val ues,

which are in turn de5|gnated by col or nDdes or conmmands, for figure data,
COLOR IMAGE PROCESSING APPARATUS AND METHOD,

AND COLOR IMAGE OUTPUT APPARATUS |
BACKGROUND OF THE INVENTION
5 Eield of the Invention
| The present invention relates to a color image

processing apparatus and method, and a color image
output apparatus, and more particularly to an apparatus
and a method capable of bresenting good color

10 reproducibility.
Qgsg:ipt;i.gm Qf !,he Bgla,:,ggi Art
(Relating to Color Space)

In output apparatuses such as color printers for

printing figures and image data, color data to be

15 handled are designated by RGB values, which are in turn
designated-by color modés or commands, for figure data,
and are provided in the RGB point or frame sequential
format for image déta. Other than the RGB color spacé,
YMC color spaces (such as depending on ink

20 characteristics) spécific'to respective printers and
XYZ color spaces or the like defined by CIE, etc. are
also handled in some cases. In anf case, actual
printing is performed by making input data subjected in
a printer to a color reproduction process (e.g.,

25 conversion from RGB to YMCK) corresponding to a color

space defined for the printer when printed.




and are provided in the RGB point or frame sequential format for inmage
data. Qther than the RG& color space, YMC color spaces (such as depending
on ink 20 characteristics) specific to respective printers and XYZ col or
spaces or the like defined by CIE, etc. are also handled in sone cases. In
any case, actual printing is performed By _making input data subjected in a
printer to a color reproduction process (e.g., 25 conversion fromRGB to
YMCK) corresponding to a color space defined for the printer when printed.
-2- Cenerally, inGemesadayatiancohst@éedt it OF ket wReRhG@lgor dat a
handl ed by a color printer and a
between color data handled by a color printer and a
different apparatus (e.g., a color scanner or a color
display such as CRT), it is often practiced to define
5 one color space as a reference and perform color
compensation suited to light emitting (coloring)
characteristics for each color processing apparatus.
In this case, color processing in the color printer is
also executed to be compatible with the color space as
10 a reference so that the color printer can output and
reproduce an image displayed by a color display, for
example, with good fidelity.
In a system shown in Fig. 1, if various
apparatuses are each configured to be able to precisely
15 perform color space conversion and color compensation,
it is possible for those apparatuses to handle
standardized colors. In an example of Fig. 1, for
enabling a color scanner 11, a color display 13 and a
color printer 15 to handle the same color data, one
20 color space is defined as a reference and the color
data are converted into color spaces specific to the
apparatuses by associated color space converters 12,
14, 16. With such a configuration, the apparatuses can
handle standardized colors.

25 In practice, however, the apparatuses have

different ranges of color reproduction due to their



different apparatus (e.g., a color scanner or a color display such as CRT),
it is often practiced to define 5 one col or space as a reference and
perform col or conpensation suited to light emtting (coloring)
characteristics for each color processing apparatus. In this case, color
processing in the color printer is alsogexecuted to be conpatible with the
cel or space as 10 a reference so that the color printer can output and
reproduce an i mge di splayed by a color display, for exanple, with good
fidelity. Iniatsyasem phosficad Ehfradtetristybdd OUAIBIHRIP UsesiaAre each

configured to be able to precisely 15 perform col or space conversion and
col or conpendafifdrulit tosppossibl fofoa ¢dbsel mgtpaira tmestesh itroy hadsil @
standardi zed colors. In an exanple of Fig. 1, for enabling a col or scanner
11, a col or @P¥peAyationnfoy minimizing a color difference by the
use of color difference formula represented by CIE 1976
5 L*a*b*, for example, is génerally practiced in view of
the above. Therefore, color printers are also designed
to perform color space conversion and color
compensation therein so as to print cdlors as possible
as close to those oh the color space as a reference
10 when handling color data.

Fig. 2 is a block diagram.showing typical data
processing executed in a color printer, particularly
showing a conversion process from input RGB data into ..

¥YMC. As shown, data input through a receiving buffer

15 21 are supplied to a data analyzer 22 which analyzes a
data type f;om the data format. 1In the case of image
data, the data are bfanched to an image developing
system 23, converted into YMC data by referring to a
color reproduction processor 24, and then applied to a

20 page buffer 26. 1In the case of computer graphics (CG)
data, the data aré branched to a CG developing system
25, converted into YMC data by referring to the color
reproduction processor 24, and then applied to the page
buffer 26 likewise.

25 While many color difference formulae have been

proposed for methods of evaluating whether two colors



color printer 15 to handl e the sane color data, one 20 color space is
defined as a reference and the color data are converted into col or spaces
specific to the apparatuses by associated col or space converters 12, 14,
16. Wth such a configuration, the apparatuses can handl e standardi zed
colors. 25 In practice, howeveryg the apparatuses have different
ranges of col or reproduction due to their -3- intrinsic physical
characteristics. Although it is difficult to pursuit for a colorinetric
mat chi ng, catepresmyersain ol fiferentcnmetdiangra taéntidal fesessehby the use
of color difference formula represented by CIE 1976
other or not, any method has not yet been absolutely
established and various methods are employed case by
case depending on the purposes of use at the present.
5 Similarly, there are several methods for color
reproduction which are also employed case by case
depending on the purposes of use. Taking into account
color matching, the evaluating method is necessarily
different depending on which color reproduction is
10 aimed. In color printers, a color reproducing method
executed therein is an important element directly
affecting image quality of prints. Generally, as
mentioned above, the color difference formula of CIE
1976 L*a*b* or the like is practiced so that color
15 compensation is performed to minimize color
differences. This method is effective when color data
read by a scanner are reproduced by a color printer,
because the original is a reflecting document (i.e.,
colors represented on paper) and reproducing those
20 colors with ink used in the printer is relatively easy.
In other words, as physical coloring mechanisms are
basically the same, color reproduction is easier than
the case of other media although there are problems of
a difference in ink characteristics and ink density

25 (gradation).

However, since colors produced by luminescence on



5 L*a*b*, for exanple, is generally practiced in view of the above.
Therefore, color printers are also designed to perform col or space
cqQnversi on and col or conpensation therein so as to print colors as possible
as close to those on the color space as a reference 10 when handling
color data. Fig. 2 is a block diagranmsfow ng typical data processing
executed in a color printer, particularly show ng a conversion process from
i nput RGB data into YMC. As shown, data input through a receiving buffer 15
21 are suppl eEeens LHtxlendisrdays ang dAfinarpkesnatBais type fromthe
data format. In the case of inmge data, the data are branched to an i mage
devel opi ng sPRY3HFSB ChFRHIBIFY 1t PAVCSGafEOBy CP&PESr PRg2t 0 a col or

reproduct fon, pEAESeRst Sl ISP 100:8e 200, BROGuRLLR, 20 11

color reproduction by the use of general color

5 difference formulae. When an image produced by such a
display media is a natural picture, a method of color
reproduction generally called preferred matching is
often employed. This method is based on the concept of
achieving good color reproduction for some important

10 colors (e.g., color of the human skin) in an image,
apart ffom whether a reproduced image and an original
image have identical colors or not. Such color
reproduction is effective in handling data such as a
natural image, but a color reproduction process taking

15 no consideration of identity of colors raises a
drawback when handling data such as a CG image.

The above problem can be solved if a color
reproduction process can be changed in accordance with
data to be processed. In conventional color printers,

20 however, the color processing referred in an internal
developing process to produce a final output is fixed
regardless of data to be handled, as shown in Fig. 2.
Color printers are usually designed with a mind to
achieve identity of colors. Accordingly, when data to

25 ©be processed is a natural image, it was impossible to

execute a different color reproduction process such as



data, the data are branched to a CG devel opi ng system 25, converted into
YMC data by referring to the col or reproduction processor 24, and then

applied to the page buffer 26 |ikew se. 25 Whi |l e many col or
di fference fornul ae have been proposed for nethods of eval uating whet her
two colors -4- represented on diffeermt nedia are identical to each

ot her or not, any nethod has not yet been absolutely established and

vari ous net hods are enpl oyed case by case depending on the purposes of use
at the pres?ﬁ?ﬁegredsggFFéﬁpg; there are several methods for col or

reproduction Mhlggea% o%L§8eggEL8¥8dp§§§fé£ égﬁn%lso be thought

below from another aspect.
Generally, in output apparatuses for forming an
5 image based on color visual data input thereto, a
difference in color reproduction range between the
input side and the output apparatus is caused as a
problem during a process of color reproduction. A CRT
monitor or the like is a luminescent device in which '
10 1ight source colors RGB are mixed in an additive manner
to carry out color reproduction. On the other hand, a
printer or the like is a device in which ink colors
YMCK are mixed in a subtractive manner to carry out
color reproduction. Such a difference in the color
15 reproducing manners results in different color
reproduction ranges between the monitor and the printer
and, usuall?, the monitor has a larger color
reproduction range.
Fig. 8A shows how the color reproduction ranges
20 are different from each other. Denoted by 80 in Fig.
8A is a color space which is theoretically conceivable
in accordance with standards such as NTSC using an
L*a*p* uniform color space, i.e., a color space which
input data from a host computer can take. 81 is a
25 color reproduction range of a monitor and 82 is a color

reproduction range of a printer.



dependi ng on the purposes of use. Taking into account color matching, the
evaluating nethod is necessarily different dependi ng on which col or
reproduction is 10 aimed. In color printers, a color reproduci ng net hod
executed therein is an inportant elenent directly affecting imge quality
of prints. Generally, as nentioned abeve,-the color difference formyl a of
CLE 1976 L*a*b* or the like is practiced so that color 15 conpensation is
performed to mnimze color differences. This nmethod is effective when

col or data read b¥hensamnirgutareclaspricdgeedshpraduckr byr ant entpbbcause t he
original is a reflecting docunent (i.e., colors represented on paper) and
reproduci ng ¥PARREALRS, 0 CUWARF W s 8Fei RUEREDSr AnEELOFES rel ati vel y
easy. In other words,.,as physic ol oring, mechani sns are basically the
san%, col or TeRFARCH R $§%¥%§? ﬁSFhéth%t apparatus are required

to be made correspond to suitable colors in the color
5 reproduction range. This is generally called color
space compression. A conventional output apparatus
incorporates only one kind of method for the color
space compression or no methods, and the color space
compression is performed on the host computer side.

10 There have generally been practiced several
methods for the color space compression. These methods
will now be described with reference to Figs. 8A to 8D
on an assumption that the color reproduction range of a__
monitor is converted into the color reproduction range

15 of a printer.

In Fig. 8A, 83, 84 indicate the brightest colors
{(white pointé) in the respective color reproduction
ranges of the monitor and the printer, whereas 85, 86
indicate the darkest colors (kblack points).

20 The first compressing method is performed by, as
shown by a dot line in Fig. 8B, mapping the white and
black points of the monitor to the white and black
points of the printer, respectively, and then
converting other colors while keeping the relative

25 relationship to the white and black points. Thus, the

conversion is made so that a figure indicated by the



the case of other nedia although there are problens of a difference in ink
characteristics and ink density 25 (gradation). However, since colors
produced by | um nescence on -5- screens of color displays are different
in their physical characteristics per se fromcolors on a reflecting
docunent, there are limtations in purs8ifg color reproduction by the use
of general color 5 di fference fornul ae. When an i mage produced by such a
display nedia is_a natural picture, a nethod of col or reproduction

general |y cai®ed et rednifa fiondhes cofean rerpraiedionnhranggt Rdd i s based

on the concht,of , , \ \
his method is suitable for processing image data such

as a photograph including many colors.
The second compressing method is performed by, as
5 shown in Fig. 8C, mapping colors of the monitor to an
outer edge of the color reproduction range of the
printer without changing L* (luminosity). This method
is suited to reproduce colors with high fidelity as
desired for logo marks or the like (i.e., spot colors).

10 The third compressing method performs the
compression by sacrificing luminosity to some extent
without changing saturation as possible as practicable,
as shown in Fig. 8C. This method is suitable for CG or _
the 1like.

15 Thus, since optimum methods for color space
compression are different depending on the types of
input data such as image data, spot colors and CG, it
is desired to selectively employ any one of the
compressing methods in conformity with the purpose.

20 As mentioned before, however, a conventional
output apparatus incorporates, at best, only one kind
of method for the color space compression, and cannot
realize selective use of the above compressing methods
depending on the types of input data. This leads to a

25 difficulty in carrying out optimum color reproduction.

Further, an attempt of designing a host‘computer



achi eving good col or reproduction for sonme inportant 10 colors (e.g.,
color of the human skin) in an i mage, apart from whether a reproduced i mage
and an original imge have identical colors or not. -Such col or reproduction
is effective in handling data such as a natural image, but a color
reproduction process taking 15 no consigderation of identity of colors
rai ses a drawback when handling data such as a CG inage. The above probl em
can be solved if a color reproduction process can be changed in accordance
Wi th data totbesplLeeesafnd. oh8 sonveatcona Gy dpliptiessing20  however,
the col or processing referred in an internal devel opi ng process to produce
a final outpmethedbi and ergantéesscohpedsidn hedessdwedldasesvdun in Fig.
2. Color printers are usually designed with a mnd to achieve identity of
col ors. Accoidi agtiyawbpaek dfit incpeasing a burden imposed on the

host computer to execute the compression process and

5 degrading performance of the entire system.

A concern of the present invention is to solve all
or some of the drawbacks mentioned above.
An embodiment of the present invention
10 provides a color image processiﬁg apparatus, a color
image processing method and a color image output
apparatus, which can satisfactorily reproduce a natural
image or the like.
~ Another embodiment . of the pre'sent ‘invention
15 provides a color image processing apparatus, a color
image processing method and a color image output
apparatus, which enables precise color reproduction for
an CG image or the like.
In accordance with a
20 preferred embodiment of the present invention, there is
disclosed an apparatus comprising input means for
receiving visual datg.from an external apparatus,
analyzing means for analyzing the input data received
by the input means, data developing means for
25 developing the input data into output data in

accordance with a result analyzed by the analyzing



.25 be processed is a natural inage, it was inpossible to execute a

di fferent col or reproduction process such as -6- preferred matching. The
above-nentioned probl ens can al so be thought bel ow from anot her aspect.
General ly, in output apparatuses for formng an 5 i mage based on col or

visual data input thereto, a differeAceoi col or reproduction range between
the input side and the output apparatus is caused as a problemduring a
process of color reproduction. A CRT nonitor or the like is a | um nescent

devi ce i n wieaRsi0and| fgpiludbngceotor PEOFEIS e M3y wiiah additive
manner : - '
executes color processing on the input data, storage

means for storing a plurality of color processing
methods to be e#ecuted by the color processing means in

5 the data developing means, sélect means for selecting
one of the plural color processing methods stored in
the storage means, and output means for outputting the
data having been developed by the developing means to
be adapted for output.

10 Yet another concern of the present invention is to
provide a color image processing apparatus which is
suitably built in apparatus having a printing function.

Further concerns, features and advantages of the
.. present invention will be apparent from the following
15 detailed description of embodiments of the present
invention with reference to the accompanying drawings.
BRIEEF DESCRIPTION QF T RAWIN
Fig. 1 is a block diagram showing the
configuration of a system for carrying out space color

20 conversion for each of apparatuses.

Fig. 2 is a block diagram showing a typical
process of color space conversion in a color printer.

Fig. 3 is a block diagram showing a process of
color space conversion in a color printer according to

25 one embodiment of the present invention.

Fig. 4 is a graph indicating a characteristic of



to carry out color reproduction. On the other hand, a printer or the |ike
Is a device in which ink colors YMCK are m xed in a subtractive manner to
carry out color reproduction. Such a difference in the color 15
reproduci ng manners results in different color reproduction ranges between
the nonitor and the printer and, usually,-the nonitor has a | arger ¢ol or
reproduction range. Fig. 8A shows how the col or reproduction ranges 20

are different fromeach other. Denoted by 80 in Fig. 8Ais a color space
whi ch i s themnagddtciginy concei vable in accordance with standards such as
NTSC using an L*a*b* uniform col or space, i.e., a color space which input
data from a host K&mpwt &8 @agrerkeingicating 286 cokey oth¥fpreaked i on range

of a nonitor and 82 is a color reproduction range of a printer.
on an HLS color representation systen.

Fig. 6 is a diagram showing a weighting step in a
5 color reproduction process.

Fig. 7 is a block diagram of a color printer
according to a modified embodiment.

Figs. 8A to 8D are conceptual diagrams for
explaining color reproduction ranges and color space

10 compression.

Fig. 9 is a block diagram showing one example of a
control circuit for use in an output apparatus
according to a second embodiment of the present
invention.

15 Fig. 10 is a flowchart showing an output process
for one page in the second embodiment. |

‘Fig. 11 is a flowchart showing color processing in
the second embodiment.

Fig. 12 is a flowchart showing color processing in

20 a third embodiment according to the present invention.

Fig. 13 is a diagram showing one example of an
image to be processed in the third embodiment.

Figs. 14A and 14B are diagrams showing one example
of an input command string in the third embodiment.

25 Fig. 15 is a diagram showing one example of data

in an intermediate format in the third embodiment.



-7- When an input color inmage is produced by an output apparatus, those
colors which are outside a color reproduction range of the output apparatus
are required to be made correspond to suitable colors in the color 5
reproduction range. This is generally called col or space conpression. A
conventional output apparatus incorpofatzs only one kind of nethod for the
col or space conpression or no nethods, and the col or space conpression is
performed on the host co -uter side. 10 There have general |y been
practiced sever#d e cletif (G L ‘ o REEFERRED. EMBORIMENSSe net hods

wi |l now be descrlbed with reference to Fi gs. 8A to 8D
First Embodiment]

A first embodiment of the present invention will
hereinafter be described in detail with reference to
S the attached drawings.
The following description is made in connection
with an embodiment in which the invention is applied to
a color reproduction process executed inside a color
printer.
10 <Outline of color printer>
Fig. 3 is a block diagram showing a main internal
process concerned with color processing executed in a
color printer according to this embodiment. As shown,
input data are first temporarily recorded in a
15 receiving buffer 31 and then supplied to a data
analyzer 32 which analyzes a data type from the data
format. When the input data are image data, a pixel
size and RGB values for each pixel are arrayed in a
point sequential format. When the input data are CG
20 data, data indicating a figure type and coordinate
values of the figure, RGB data as color designeting
values, etc. are arrayed in a format compatible with
the associated processing system. After analyzing
whether the input data are image data or CG data by the
25 data analyzer 32, the process is branched to a

developing system corresponding to the data type. More



on an assunption that the color reproduction range of a nonitor is
converted into the col or reproduction range 15 of a printer. In Fig. 8A
83, 84 indicate the brightest colors (white points) in the respective color
reproduction ranges of the nonitor and the printer, whereas 85, 86 indicate
the darkest colors (black points). 20 13 _ The first conpressing pmethod
I's perforned by, as shown by a dot line in Fig. 8B, mapping the white and
bl ack points of the nonitor to the white and bl ack points of the printer,

respect i vel spetitildaan yGomnent bRecebBengCohaGs adtd £ Heemdwa taweerel ative
25 relationship to the white and bl ack points. Thus, the conversion is
made so t hatbxarfdhguat ¢d achi dakgd Hgveheping system 33 from the data
analyzér 32, converted into YMC data by referring to a
color reproduction prbcessor 34, and then applied to a
5 page buffer 37. When processing CG data, the data are
branched to a CG developing system 35 from the data
analyzer 32, converted into YMC data by referring to a
color reproduction processor 36, and then applied to
the page buffer 37.
10 <Outline of color reproduction process>
The difference between the color reproduction
processors 34 and 36 will be described below. The
color reproduction processor 34 is to execute a color .
reproduction process with much care paid to identity of
15 colors, and is designed to output a color image sample,
read the output color sample, make both a color of the
read sample and a color to be output from the system 33
subjected to colormetry, and minimize a difference
between both results of the cdlormetry, i.e., a color
20 difference, over an entire color space. On the other
hand, the color reproduction processor 36 is designed
to execute a color reproduction process with care paid
to préferred matching, such that an important color in
a natural image or the like (e.g., skin color) develops

25 satisfactorily.

Note that the term "preferred matching® used



-8- dot lineis simlar to the color reproduction range 81. This nmethod is
suitabl e for processing i mage data such as a photograph incl udi ng many
colors. The second conpressing nmethod is perforned by, as 5 shown in Fig.
8C, mapping colors of the nonitor to an outer edge of the col or _
reproduction range of the printer w thaw changing L* (lumnosity). _This
method is suited to reproduce colors with high fidelity as desired for |ogo
marks or the like (i.e., spot colors). 10 The third conpressing

met hod perf ohgtseineigohpiessimatinr ddwrn fihe mjpavenicodsint wattechsimge ext ent

W t hout changing saturation as possible as practicable, as shown in Fig.

8C. This netf8dei eveti aRpPRt ¥ @AWt MRS, ey other color

matching such as made to provide satisfactory coloring
of a particular color, for example. This example will
5 be described later with reference to Figs. 8A to 8D.
<Outline of preferred matching>
For the color reproduction processor 34, it is
designed to minimize a color difference between each
pair of the sampled color and the color to be output
10 over a color space as a whole and, therefore, its
purpose is clear. A description will now be given on
the specific purpose of the preferred matching carried
out in the color reproduction processor 36.
As a result of the inventor studying color
15 spectrum distribution in a natural image, it has been
found that most data belong to an intermediate
gradation zone, and those data which are distributed
near very low and very high gradation zones are little.
Also, if a natural image includes the latter data, such
20 an image is no more than an unnatural image in many
cases. Therefore, it is thought to execute the process
in which importance is attached to color reproduction
near the intermediate gradation zone, while sacrificing
the data near the low and high gradation zones. This
25 method is effective particularly in the case of

handling, for example, a binary image of which



15 Thus, since optinmm nmethods for color space conpression are
different depending on the types of input data such as imge data, spot
colors and CG it is desired to selectively enploy any one of the _
conpressing nethods in confornmty with the purpose. 20 As menti oned
before, however, a conventional outputigpparatus incorporates, at best,
only one kind of method for the color space conpression, and cannot realize
sel ective use of the above conpressing methods depending on the types of
i nput dat a. gitedatigadsdpresedfingdiabiiilttit ¥sinotase yhigh pudndpaisam col or
reproduction. Further, an attenpt of designing a host conputer -9-

presents a merit of improving gradation by using the

zone which provides color reproduction as good as

possible.

5 As seen from an example shown in Fig. 4, the curve
indicated by a solid line has a larger slope than the
straight line indicafed by a dot line in the
intermediate gradation zone defined by Rl and R2,
meaning that image gradation can be reproduced

10 satisfactorily. Executing the above process inevitably
causes a color shift as shown in Fig. 5. Fig. 5 shows
movement of a point p to a point p' on an HLS color
representation system (polar coordinate system in which _
L indicates a vertical axis, H an angle from the

15 reference line, and S a distance from the origin). The
shift amount is expressed by three variables of dH, dL
and dS shown in the drawing. While identity of colors
is not necessarily required to be considered and some
color shift is allowed in the case of preferred

20 matching, there also would arise a problem if the color
shift occurs in a large amount. Therefore, the color
reproduction process is designed here to keep a value
of delta E in the color difference formula of CIE 1976
L*a*b* within "20".

25 Further, as to color patch data prepared in

determining masking parameter, several colors which



to select any one of the col or space conpressing nmethods and execute a
conpression process would result in a drawback of increasing a burden
i nposed on the host conputer to execute the conpression process and 5
degradi ng performance of the entire system A concern of the present
I nvention is to solve all or sone of-tjge -drawbacks nenti oned above.. An
enbodi nent of the present invention 10 provi des a col or i nage processing
apparatus, a color image processing nethod and a col or i nage out put
appar at us, whgashdednteabe simpdotranty fepreochatmralndimacgsl, isvede am & he | i ke.
Anot her enbodi nment of the present invention 15 provi des a col or
i mage proceskingcappur atne, abseodreratedd pheces Petderet hod and a col or
| mage out put apparatus, which enabl es precise color reproduction for
characteristics in the color reproduction process by
increasing values of weighting for those colors. As
5 shown in Fig. 6, the weighting values are increased by
employing usual color patches which are dividing a
color space uniformly.

Fig. 7 shows a modified embodiment in which a

contour emphasizing process is additionally executed in
10 the processing of image data.

Input data are first tempbrarily recorded in a
receiving buffer 71 and then supplied to a data
analyzer 72 which analyzes a data type from the data
format. When the input data are image data, a pixel

15 size and RGB values for each pixel are arrayed in a
point sequential format. When the input data are CG
data, data indicating a figure type and coordinate
values of the figure, RGB data as color designating
values, etc. are érrayed in a format compatible with

20 the associated processing system. After analyzing
whether the input data are image data or CG data by the
data analyzer 72, the process is branched to a
developing system corresponding to the data type. More
specifically, when processing image data, the data are

25 Dbranched to an image developing system 73 from the data

analyzer 72, converted into YMC data by referring to a



an-CG image or the like. In accordance with a 20 preferred enbodi nent of
the present invention, there is disclosed an apparatus conprising input
means for receiving visual data froman external apparatus, analyzing neans
for analyzing the input data received by the input nmeans, data devel oping
means for 25 devel opi ng the input datjy i-nto output data in accordance
with a result analyzed by the anal yzi ng - 10 - means, and including

col or processi ng nmeans whi ch executes col or processing on the input data,

st orage neansclor séprodgchigh wrddcdssaf gl endprbeasappdied to a

page buffer 78 through a contour emphasizing process
77. When processing CG data, the data are branched to
a CG developing system 75 from the data analyzer 72,

S converted into ¥YMC data by referring to a color
reproduction processor 76, and then applied to the page
buffer 78. The process executed by each color
reproduction processor is the same as that in the above
embodiment and hence will not be described here.

10 In the contour emphasizing process 77, an image is
scanned in each of horizontal and vertical directions
to extract, as its contour, those portions where pixel
values are abruptly changed, and then modify the pixel
values so that their change rate are increased, thereby

15 providing sharper image quality to clearly represent
the contour portions. Note that the contour
emphasizing process itself is well known and hence its
detailed description is omitted here.

Thus, with this embodiment, since an optimum color

20 reproduction process corresponding to each data type is
automatically selected in a color printer, improved
image quality can be obtained in printing of a natural
image and, at the same time, no drawbacks are caused in
color reproduction of a CG image or the like, even when

25 a standardized color space is used for data of various

images.



met hods to be executed by the col or processing neans in 5 the data
devel opi ng neans, select neans for selecting one of the plural color
processing nethods stored in the storage nmeans, and output neans for
outputting the data having been devel oped by the devel oping nmeans to be
adapted for output. 10 Yet anothgg concern of the present inyention
Is to provide a color inmage processing apparatus which is suitably built in
apparatus having a printing function. Further concerns, features and
advant ages of theThiesenbodiment i may vibe | afyel spparcend syise@nt he fol | owi ng 15
detail ed description of embodinents of the present invention with reference
to the acconﬁ@ﬂ?ﬁﬁ@légaannégraE¢¢betfﬁniu$ﬂ6i}¢ﬂ}é§ﬁdidﬂaﬁmyNGS Fig. 1is a
bl ock di agram showi ng the configuration of a systemfor carrying out space
col or comprising one unit. It is needless to say that this
embodiment is also applicable to the case where the
5 intended processing is achieved by loading a program
into the system or apparatus.

According to this embodiment, as described above,
by selecting a color reproduction process corresponding
to data to be handled, the data can be printed with

10 more satisfactory image quality.
[Second Embodiment]
A second embodiment of the present invention will
hereinafter be described in detail with reference to -

the attached drawings.

15 The following description is made in connection
with a color printer of bubble-jet (BJ) type, but it is
a matter of course that the invention can also
similarly applicable to any other output apparatuses
such as color printers of other types and color

20 monitors.

In this embodiment, an output apparatus comprises
an input unit for receiving visual data containing data
in a command format for output contfol, image data and
so on which are delivered from an external apparatus,

25 an analyzer for analyzing the input data received by

the input unit, developing unit for developing the



20 conversion for each of apparatuses. Fig. 2 is a bl ock di agram show ng
a typical process of color space conversion in a color printer. Fig. 3 is a
bl ock di agram showi ng a process of color space conversion in a color
printer according to 25 one enbodi nent of the present invention. Fig. 4
Is a graph indicating a characteristi~c19f - gradation. Fig. 5 is a.graph
I ndicating a color shift based on an HLS col or representation system Fig.
6 is a diagram showing a weighting step in a5 col or reproduction
process. Fi gingut sdat®| oo diwgudmdaftaa inokocopdancerwith a result
analyzed by the analyzing unit, color processor
constituting a part of the developing unit and
executing color processing such as color space
5 compression on the input data during the development
made by the developing unit, storage for storing a
plurality of color processing methods, and selector for
selecting one of the plural color processing methods
stored in the storage. When the input data received
10 from the external apparatus are developed by the
developing unit into the output data, one of the plural
color processing methods stored in the storage is
selected by the selector in accordance with the
analyzed result of the input data by the analyzer, and
15 the color processing unit executes the color processing
in accordance with the selected color processing
method. With such an arrangement, color space
compressing methods can selectively be used in the
output apparatus depending on the input wvisual data,
20 which enables optimum color reproduction without
increasing a load imposed on a host computer.
The second embodiment will be described.below in
more detail.
Fig. 9 is a block diagram showing one example of a

25 control circuit constituting a part of an output

apparatus according to the second embodiment of the



according to a nodified enbodiment. Figs. 8A to 8D are conceptual diagrans
for explaining color reproduction ranges and col or space 10  conpression.
Fig. 9 is a block diagram showi ng one exanple of a control circuit for use
i n an out put apparatus according to a second enbodi nent of the present
I nvention. 15 Fig. 10 is a fl awghart showi ng an output process for
one page in the second embodinent. Fig. 11 is a flowhart show ng col or
processing in the second enbodinent. Fig. 12 is a flowhart show ng color
processi ng ipré@entaihhéﬁﬂiﬁﬁﬁxxhﬂﬁﬂﬁgimyqoméhﬁgeﬁobyhﬁomrQseah I nvention.
Fig. 13 is a diagram show ng one exanple of an inmage to be processed in the
third enbodi pehput apparatus of this embodiment and 102 is an
external apparatus such as a host computer or terminal
apparatus.

5 In the output apparatus 101, denoted by 111 is an
input unit which receives data transferred from the
host computer 102. 112 is an analyzer which analyzes
the input data received by the input unit 111 and forms
data in an intermediate format to be used in a later-

10 described developing unit 113. The intermediate format
data will be described later.
Denoted by 113 is a developing unit which executes
various processes based on the intermediate format data ._
prepared by the analyzer 112 for conversion into output
15 data to be used by a later described output unit. 114
is a color processor which is incorporated in the
developing unit 113 to especially execute color
processing. The term "color processing”™ means, for
example, a process of finally converting input data in
20 RGB representation from a monitor into data in CMYK
representation which constitute color signals to be
output from a printer, and includes a process of color
space compression executed to compensate for the
difference in color reproduction range between the

25 monitor and the printer which difference is produced

during the conversion, as explained before.



Figs. 14A and 14B are di agrans show ng one exanple of an input command
string in the third enbodi nent. 25. Fig. 15 is a diagram show ng one
exanple of data in an internediate format in the third enbodi nent. - 12
- DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS [ First Enbodi nent] A
first enbodi ment of the present inveatpon-w |l hereinafter be described in
detail with reference to 5 the attached draw ngs. The follow ng
description is made in connection with an enbodi nment in which the invention
is applied to a deEnotedepyoddst isnapsetessoexenitledse kesctde andol or

takes, from a later~described color processing method
storage, one of the color processing methods for use in
the color processing by the color processor 114. 116

5 is a color processing method storage which stores a
plurality of color processing methods to be used by the
color processor 114 for the color processing. 117 is
an output unit which forms an output image by using the
output data from the developing unit 113. The output

10 data used in the output unit are data in a bit map
format for one page and prepared respectively for CMYK
four colors. The output unit 117 delivers the output
data to a BJ head for printing an image on print paper
by using ink in colors of C (cyan), M (magenta), Y

15 (yellow) and K (black).

A description will now be given on processing
steps in the control circuit of this embodimenf
arranged as explained above, with reference to
flowcharts shown in Figs. 10 and 11. Fig. 10 shows

20 processing steps executed by the output apparatus 101
when it receives data for one page from the host
computer 102 and forms output data.

First, in step S20, the input unit 11 receives
data for one page from the host computer 102. B2an

25 exemplary image of one page to be output through the

processing is shown in Fig. 13. Referring to Fig. 13,



printer. 10 <Qutline of color printer> Fig. 3 is a block diagram show ng a
mai n i nternal process concerned with col or processing executed in a color
printer according to this enbodiment. As shown, input data are first
téenporarily recorded in a 15 receiving buffer 31 and then supplied to a
data anal yzer 32 which anal yzes a datagpype fromthe data format. Wen the
i nput data are inage data, a pixel size and RG values for each pixel are
arrayed in a point sequential format. Wen the input data are CG 20 dat a,
dat a i ndi catdenpteed igurad tay peexdngpocddiodi catmpriakdesfothahactégure, RGB data
as col or designating values, etc. are arrayed in a format conpatible with

t he associ at¥griRIvesst ns & aoahion ofr fadd-geloy dWhaghedathe i nput data

are image data or CG data by the .
resulted from scanning a photograph, 52 is a portion

comprising registered characters such as logo marks
5 which are tolored in accordance with the registered
numbers, i.e., the designated spot colors, and 53 is a
portion of CG data such as a pi chart selectively
colored.
More specifically, the host computer 102 converts

10 an image on a monitor, including various forms as shown
in Fig. 13, into input visual data adapted to be
produced from the output unit 101 and then delivers the
converted data. In this case, the input data include
various commands and data necessary for forming output

15 data, such as commands for designating a character code
and a type of character font, commands for the full-
color image data and data themselves, commands for CG
inclusive of color designation, and commands for the
spot colors.

20 Figs. 14A and 14B show one example of those
commands. In Fig. 14A, denoted by 60 is one example of .
coﬁmands for the image data. Here, "image command" at
the head one byte indicates the type of each command,
next "CMM (color matching method)" is a byte for

25 designating a color processing or matching method

(hereinafter referred to as CMM) used to process this



25 data anal yzer 32, the process is branched to a devel opi ng system
corresponding to the data type. Mre - 13 - specifically, when
processing i nage data, the data are branched to an inage devel opi ng system
33 fromthe data anal yzer 32, converted into YMC data by referring to a

col or reproduction processor 34, and-thgn-applied to a 5 page buffer 37.
When processing CG data, the data are branched to a CG devel opi ng system 35
fromthe data anal yzer 32, converted into YMC data by referring to a col or
r epr oduct i oncpmoand sotri3ty, ard t"evraiplaited ts pherpageybesfesr37. 10

<Qutline of color reproduction process>
designating positions in a page where the image is to
be drawn. After that, other necessary byte strings
follow and, at the last, the image data are
5 transferred.

Similarly, 61, 62 denote examples of CG commands
and character color designating commands, respectively.
In these commands, a byte of "color designation™ may be
described in RGB representation or given by the

10 registered number designating any spot color. - As with
the above example 60, the CMM type can be designated
for each of the command strings. Accordingly, the
optimum CMM can be designated depending on each command ._
string.

15 As explained before with reference to Figs. 8A to
8D, by way of example, the color space compressing
method (hereinafter referred to as CMM1l) represented in
Fig. 8B is suitable for image data, the method
(hereinafter referred to as CMM2) represented in Fig.

20 8C is suitable for spot colors, and the.method
(hereinafter referred to as CMM3) represented in Fig.
8D is suitable for CG.

Subsequently, the analyzer 112 analyzes the input
data and forms data in an intermediate format on a
25 page-by-page basis. Fig. 15 shows one example of the

intermediate format data. The intermediate format data



The difference between the col or reproduction processors 34 and 36 wll be
descri bed bel ow. The color reproduction processor 34 is to execute a color
reproduction process with nmuch care paid to identity of 15 <colors, and is
désigned to output a color imge sanple, read the output color sanple, nake
both a color of the read sanple and a cglor to be output fromthe system 33
subjected to colornmetry, and mnimze a difference between both results of
the colornmetry, i.e., a color 20 di fference, over an entire col or space.

On the ot herbéente 4 Neasd! Mfon I GHeOBeREQSRIHG udti 318egbghgd to
execute a color reproduction process with care paid to preferred matching,

such that anthepowtpuit datizorin ra dinamapalformage ahndt heel ak@ayedg. , skin
col or) devel ops 25 satisfactorily. Note that the term' preferred
mat chi ng" usteto a record for each of the above command strings.
In Fig. 15, 170 to 173 denote examples of records
5 showing the text for characters, the text for spot
colors, the image data, and the CG daté, respectively.

Depending on the record type, entriee making up
each record comprises information which usually
includes, as seen from Fig. 15, XY-coordinates in a

10 page, object type, CMM type, designated color, data
size, character code, charactexr type, address pointer
for a data storage area, etc. .

Then, it is determined in step S22 whether the —

input data for one page has completely been analyzed or
15 not by the analyzer 112. This determination is usually

méde based on whether a page updating command "FF" has

been received or not. If the input-data for one page

has not yet been analyzed, then the process returns to

step S20 for continuously receiving and analyzing the
20 data to form the intermediate format data.

If it is determined in step S22 that the input
data for one page has completely been analyzed, then
the process goes to step 823 for development and color
processing. This step is executed by the developing

25 unit 113 and the color processor 114 based on the

intermediate format data. More specifically, the



-14- herein includes, rather than the above col or matching made over an
entire col or space, any other color matching such as made to provide .
satisfactory coloring of a particular color, for exanple. This exanple wll
5° Dbe described later with reference to Figs. 8A to 8D. <Qutline of
preferred matching> For the color reproduction processor 34, it is designed
to mnimze a color difference between each pair of the sanpled color and
the color to be output 10 over a color space as a whole and, therefore,

its purpose davehepingAuflesCliPlddie Wgd thWraeo#e8neint Bg SRgCIfic
pur pose of the preferred matching carried
15 one by one over a bit map memory. For the image
data record 172, by way of example, the image data are
read in accordance with the image storage address
5 pointer and applied onto a bit map to spread over a
size of (500 x 800) with XY-coordinates (40, 30) on the
bit map locating at an upper left corner of the image.
For each of all other records, the contained data are
similarly developed over a bit map memory.

10 In step S23, the color processor 114 executes the
color processing for each object based on the CMM type
and the color information contained in the
corresponding record. A process flow to be followed by -.
the color processor 14 at this time is shown in Figqg.

15 11.

Referring to Fig. 11, color information in the
record to be processed is first read in step S30. The
color information in this case is given by RGB
representation or the registered number designating any

20 spot color. Then, CMM type information in the record
is read in step S31. After that, the selector 115
selects one current CMM in accordance with the CMM type
information.

More specifically, it is first determined in step

25 532 whether the CMM type information indicates CMM1 or

not. If so, then the current CMM is set to CMM1 in



out in the color reproduction processor 36. As a result of the inventor
studyi ng color 15 spectrumdistribution in a natural imge, it has been
found that nost data belong to an internediate gradation zone, and those
data which are distributed near very |low and very high gradation zones are
little. Also, if a natural imge includgs the latter data, such 20 . an
I mage is no nore than an unnatural inage in nmany cases. Therefore, it is
thought to execute the process in which inportance is attached to col or
reproduct i onsnear SB6e i Dikewbsk At detgsaaiaidtdionz @ise towcMve aaarificing the
data near the | ow and high gradation zones. This 25 nmet hod is effective
particul arl ysebtiihg tas6M¥? amedberiprriex iexatelps, S33bindr $35rage of which
respectively. If the determinations in steps S32 and
S33 are both NO, then the current CMM is set to CMM3 in
S5 step S34. CMM1 to CMM3 are stored in the color
processing method storage 116 and selectively set as
the current CMM on request.
In next step S37, the color processing is executed
by using the current CMM. In the color processing, the
10 input data, i.e., input values in RGB representation or
the registered numbers designating spot colors, are
converted by the color processor 114 into data in CMYK
representation which constitute color signals to be
output from the printer. The color processing also
15 includes a process of color space compression executed
to prevent color crush in high saturation zones caused
by the difference in color reproduction range between
the monitor and the printer which difference is
produced during the conversion, as explained before.
20 Depending on the selected CMM, the color .
processing in the color processor 114 can be practiced
by, for example, a table look-up method of preparing a
table for color conversion beforehand and referring to
the table in accordance with an input value to obtain

25 an output value, or a method of conducting arithmetic

operation using a conversion formula, such as matrix



- 15 - gradation representing ability is not so high, and also presents a
nmerit of inproving gradation by using the zone which provides color
reproduction as good as possible. 5 As seen from an exanple shown in
Firg. 4, the curve indicated by a solid Iine has a | arger slope than the
straight line indicated by a dot |ine i2v the internediate gradation _zone
defined by Rl and R2, neaning that inmage gradation can be reproduced 10
satisfactorily. Executing the above process inevitably causes a col or
shift as shoomeratfom:, on fmput vahee teowehewlage guppust veluesa point p'

on an HLS col or representation system (pol ar coordinate systemin which L
j i él-lff(ﬁﬁrtn}ffe data to be stored

indi cates a vertiTag @KVRLoping W
four bit map memories for CMYK based on the output
values resulted from the color processor 114 in

5 accordance with the designated CMM. In other words,
the color processor 114 serves as the so—-called black
box in the developing unit 113 so that it produces
optimum output values depending on the input values and
the designated CMM.

10 The process of step Sé3 is ended at the completion
of forming of the four bit map data for CMYK. The
prepared data are then output in step S24 as follows.
The bit map data prepared in step S23 are converted by N
the output unit 117 into the form adapted for printing

15 by a BJ head. The term "form"” used herein depends on a
configuration of the BJ head. In the case of the BJ
head comprising vertical 64 nozzles, for example, the
four bit map data for CMYK are each divided into blocks
in units of 64 rasters from above.

20 Following the data conversion, the output unit 117
feeds a sheet of print paper, transmits one of the data
blocks for CMYK to the BJ head, and further drives the
BJ head for printing an image on the sheet of print
paper. Then, the output unit 117 advances the sheet

25 through a distance corresponding to the head height (64

dots in this case). After repeating such a series of



15 reference line, and S a distance fromthe origin). The shift anount
i s expressed by three variables of dH dL and dS shown in the draw ng.
Wiile identity of colors is not necessarily required to be considered and
some color shift is allowed in the case of preferred 20 mat chi ng, there
al so woul d arise a problemif the colorzghift occurs in a large amouynt.
Therefore, the color reproduction process is designed here to keep a V?|U§
of delta Ein the color difference formula of CIE 1976 L*a *b* within "20".
25 Furadesratizmsg o{icel.or fpat thadahit pimpartes dataaileydy Ni ng maski ng
paranmeter, several colors which - 16 -
driving the BJ head, and advancing the sheet) for one
page, the output unit 117 discharges the printed sheet,
thereby ending the printing of one page.
5 With this embodiment, as described above, since
desired one of color space compressing methods can
selectively be used in the output apparatus depending
on input data of an image, optimum color reproduction
is enabled without increasing load imposed on the host
10 computer.
[Third Embodiment]
A third embodiment on the basis of the above
second embodiment will be described below. While the
CMM type is designated by one of commands from the host
15 computer in the above second embodiment, this third
embodiment is arranged so as to automatically select
optimum CMM in the output apparatus based on the obiject
designation contained in the commands. This enables
the designation of CMM type to be omitted from the
20 command string, as shown in Fig. 14B.
This third embodiment is of the same construction
as the above second embodiment, but different in
control therefrom. A description will now be given on
those parts which are different from the above second

25 embodiment.

Fig. 12 shows a flow of color processing in the



regarded to be inportant for a natural image, such as a skin color, are

al so operated to have better characteristics in the color reproduction .
process by increasing values of weighting for those colors. As 5 shown in
Fig. 6, the weighting values are increased by enpl oyi ng usual col or patches
which are dividing a color space uniforgjdy. Fig. 7 shows a nodified_

enbodi nent in which a contour enphasizing process is additionally executed
in 10 the processing of inage data. Input data are first tenporarily

recorded in g&hiedeiewbbaibehter Hdrarsiddaib sURp! ied i1adata anal yzer 72
whi ch anal yzes a data type fromthe data fornmat. Wien t he | nput data are

i mage dat a, dnfoxelatibn iai zheandcHEB @l be piorie 2eh iRi Xeh-sar eealr ayed in
a point sequential format. Wen the input data are CG
_ in step S40 similarly to the second embodiment. As
mentioned above, the color information in this case is
5 given by RGB representation or the registered number
designating any spot color or pallet color.

Then, object type information in the record is
read in step S41. The record used in this embodiment
includes no entry of CMM type information. 1In

10 accordance with the object type information, the
selector 15 selects a current CMM. More specifically,
it is first determined in step S42 whether the object
type information indicates image data or not. If so, ..

then the current CMM is set in step S46 to CMM1 which
15 1is a color space compressing method most suitable for
image data. It is then determined in step S43 whether
the color information designétes a spot color or not
and, if so, the current CMM is set to CMM2 in step S45.
If the determinations in steps S42 and S43 are both NO,
20 then the current CMM is set to CMM3 in step S44.
In next step S47, the color processing is executed
by using the current CMM as with the second embodiment.
The remaining parts of the process are the same as
those in the second embodiment.

25 With the third embodiment, as described above,

since optimum CMM is automatically select in the output



data, data indicating a figure type and coordi nate values of the figure,
RGB data as col or designating values, etc. are arrayed in a format
conpatible with 20 t he associ ated processing system After analyzing
whet her the input data are inmage data or CG data by the data anal yzer 72,
the process is branched to a devel opiLnggsystem corresponding to the data
type. More specifically, when processing i mage data, the data are 25
branched to an i nage devel opi ng system 73 fromthe data anal yzer 72,

converted i nippatdtwiatisadud ref @hiel BB jbetadesignd?ion CObREaLLEE OPyCL i ON
processor 74, and then applied to a page buffer 78 through a contour
enphasi zi ng qgurotagsts from the host computer, it is possible to omit
the designation of CMM type from a command string, in
addition to the above-mentioned advantage of the second
5 embodiment.

These second and third embodiments may also be
applied to a system comprising a plurality of units or
an apparatus comprising one unit.

It is needless to say that these second and third

10 embodiments are also applicable to the case where the
intended processing is achieved by loading a program
into the system or apparatus.

According to these second and third embodiments, —

as described above, since desired one of color space

15 compressing methods can selectively be used in an
output apparatus depending on input data of an image,
optimum color reproduction is enabled without
increasing a burden imposed on a host computer, thereby
producing an ideal output.

20 Consequently, the present invention illustrated in
the foregoing embodiments provides color processing
means which is very advantageously built in a printer
receiving color visual data from a host computer or a
printer driver for a host computer.

25 Color matching methods applicable to the present

invention are not limited to the examples shown in Fig.



77. \When processing CG data, the data are branched to a CG devel opi ng
system 75 fromthe data anal yzer 72, 5 converted into YMC data by
referring to a color reproduction processor 76, and then applied to the
page buffer 78. The process executed by each col or reproduction processor
is the sane as that in the above enbadiggent and hence will not be descri bed
here. 10 In the contour enphasizing process 77, an inmage is scanned
in each of horizontal and vertical directions to extract, as its contour,

those porti oBs Wwher mapi kel replacsd dse aby WtHer cwdngdde aedhiden nodi fy the
pi xel values so that their change rate are increased, thereby 15 providing
shar per i mage quaFurghegmeorearthe repleseeinageheutputoapppeatiuenef Not e t hat
t he contour enphasizing process itself is well known and hence its detail ed
descri pti on tieopreeegthépgention may be a printer or a monitor.

It is essential that input data are reproduced as a

5 color visible image.
As many apparently widely different embodiments of

the present invention can be made without departing

from the spirit and scope thereof, it is to be

understood that the invention is not limited to the

10 specific embodiments thereof except as defined in the

appended claims.



Thus, thls enbodlnent since an optimum col or 20 reproduction
process Hu "u each data type is automatically selected in a
col or ﬁ i mage quality can be obtained in printing of a
nat ur al |nage ‘and, &t the same time, no drawbacks are caused in col or
reproduction of a CG image or the |ikez3x®even when 25 a standardi zed col or
space is used for data of various images. -~ - 18 - This enbodi nent may be
applied to a systemconprising a plurality of units or an apparatus
conpri sing owHAUNIE. CLAIMBD ne®fdl ess to say that this enbodinment is also
applicable to the case where the
1. A color image processing method comprising the
steps of:
receiving color visual data;
5 determining attributes of said color visual data
received; and
selecting a color matching method corresponding to
said color visual data in accordance with a result of
the determination.
10 2. A color image processing method according to claim
1, wherein said attributes indicate whether said color
visual data represent a CG image or a natural image.
3. A color image processing method according to claim _
1, wherein said color matching method includes a
15 preferred matching method.
4, A color image processing method according to claim
1, wherein said color matching method includes a least
squares error method.
5. A color image processing apparatus comprising:
20 input means for receiving color visual data
expressed by page description language;
determining means for analyzing the page
description language received by said input means and

determining attributes of said color visual data

25 expressed by the page description language; and

This Sheet Has
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5 int roce55|ng is achi eved by | oading a programinto the system or
appar ]@ w Iﬂ"’ this enbodi ment, as described above, by selecting a
col or ess corresponding to data to be handl ed, the data
can be prlnted with nore satisfactory image quality. [ Second

Enbodi nrent] A second enbodinent of the3present invention will hereinafter
be described in detail with reference to the attached draw ngs. 15

The follow ng description is made in connection with a color printer of
bubbl e-j et (BJ) tsgecthmeans iforasgdectingf accoisr nabchihe metvkodi on can
also simlarly applicable to any other output apparatuses such as col or
printers of SATRSSRGPENAQIP &Gl cepdor whahadrdata expressed by

the page description language in accordance with said
attributes.
5 6. A color image processing apparatus according to
claim 5, further comprising:
processing means for executing a color matching
process in accordance with the color matching method
selected by said select means.

10 7. A color image processing apparatus according to

claim 5, further comprising:
conversion means for developing the page
description language received by said input means and
converting it into color visual data.

15 8. A color image output apparatus comprising:

input means for receiving visual data from an
external apparatus}

analyzing means for analyzing the input data
received by said input means;

20 data developing means for developing said input
data into output data in accordance with a result
analyzed by said analyzing means, and including color
processing means which execuﬁes color processing on
said input data;

25 storage means for storing a plurality of color

processing methods to be executed by said color

This Sheet H
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In this enbodi ment, an out put apparatus conprises an input unit for
receivi "Im umllﬂﬂ‘ﬁ“mnt aining data in a command fornmat for output
cont rol so on which are delivered froman external
appar at u§, dn dnalyzer for analyzing the input data received by the
I nput uni t, developlng unit for developfig-the - 19 - input data.into
out put data in accordance with a result analyzed by the analyzing unit,
col or processor constituting a part of the developing unit and executing
col or procesginafesgindameavkoinspatd data cdenlegsingn meanshe i nput dat a
during the devel opnent nmade by the devel oping unit, storage for storing a
select means for selecting one of ‘the plural color
processing methods stored in said storage means, and
output means for outputting the data having been
5 developed by said developing méans to be adapted for
output,
wherein said select means selects one of the
plural color processing methods stored in said storage
means in accordance with the result analyzed by said
10 analyzing means on the input data received from said
external apparatus, and wherein said developing means
executes the color processing by said color processing
means executes color in accordance with said selected
color processing method.
15 9. A color image output apparatus according to claim
8, wherein said color processing method is a color
matching method.
10. A color image output apparatus according to claim
8, wherein the visual data received by said input means
20 is expressed by page description language.
11. A color image output apparatus according to claim
8, wherein said output means is a printer.
12. A color image output apparatus according to claim
9, wherein said color matching method is a preferred

25 nmatching process.

13. A color image processing apparatus comprising:
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plurality d'f"""c"(':'iT‘o'r processi ng nethods, and selector for selecting one of
t he pJ ocessi ng net hods stored i n the storage. Wen the input
dat a MMN m t he external apparatus are devel oped by the _
devel opi n§ uni twi e output data, one of the plural color processing
met hods stored in the storage is selectggl by the selector in accordance
wi-th the analyzed result of the input data by the analyzer, and 15 the
col or processing unit executes the color processing in accordance with the
sel ected col or prdoessi nganst ifod. r&éébving hcalbarviadigAmeidta;col or space
conpressi ng nethods can sel ectively be used in the output apparatus
dependi ng on the depermindngl mdana, 00 dewdwrein it idpttienimol or
reproducti on w t hout |ncrea5|ng a | oad inposed on a host conputer. The
second enbodBAeRt CRILPE FésyedcHrbadreesbvedn and

select means for selecting a color matching method
5 corresponding to said color visual data in accordance
with a result of the determination.
14. A color image processing apparatus according to
claim 13, wherein said attributes indicate whether said
color visual data represent a CG image or a natural
10 image.
15. A color image processing apparatus according to
claim 13, wherein said color matching method includes a
preferred matching method.
16. A color image processing apparatus according to
15 claim 13, wherein said color matching method includes a
least squares error method.
17. A color image processing method comprising the
steps of:
-receiving color visual data expressed by page
20 description language;
analyzing the page description language received
by said input means and determining attributes of said
color visual data expressed by the page description
language; and
25 selecting a color matching method corresponding to

said color visual data expressed by the page

This Sheet Has Been

LT



rmre j’ﬂj F|g 9 |s a bl ock di agram showi ng one exanple of a 25

contr tuting a part of an output apparatus according to the
secon he - 20 - present invention. In Fig. 9, denoted by
101 is an outp&t ap atus of this enbodi nent and 102 is an external
apparatus such as a host conputer or tejgnnal apparatus. 5 In the

out put apparatus 101, denoted by 111 is an input unit which recei ves data
transferred fromthe host conputer 102. 112 is an anal yzer which anal yzes

the input datiescedptyef bynghiegé Nitacutiddabbk andnf earw
attributes.
18. A color image processing method according to claim
17, further comprising the step of:

5 executing a color matching process in accordance
with the color matching method selected by said select
means.

19. A color image processing apparatus according to
claim 17, further comprising the step of:

10 developing the page description language received
by said input means and converting it into color wvisual

data.

This Sheet Has

i



"data in an intermediate format to be used in a later- 10 descri bed

devel oping unit 113. The internediate fornmat data will be described |ater.
Denoted by 113 is a developing unit which executes various processes based
on the intermedi ate format data prepadéd by the anal yzer 112 for conversion
i nt o out putcoldr 1MAEE PROCESBING SARPARYTUS WD METHEE,c ANDSOLORt IMUGE JNITPUT 114 s
a color processor which is incorporat adPARATURe devel oping unit 113 to
especi ally execute col or processing. The tf§ba;'“ | or processing"” neans, for
exanpl e, a process of final IABSTRAGTEYE (THE DISCIOSURL: o in 20 REB
representation froma-nmonitor into data in CWK representation which
constitute col or®sPghiicolar or it W TR HPrinEr 2taddegfc Widds a

rocess of ¢olor space conpressi on executed to caonmpensate for the
Gi 11 or ence TTPEGYSR TERTOGURALENY n8hqt Hioideh & fgsired color

reproduction process depending on data to be handled.

5 An output apparatus comprises an input unit 111 for
receiving visual data containing data in a command
format for output control; image data etc. delivered
from an external apparatus; an analyzer 112 for
analyzing the input data; a developing unit 113 for

10 developing the input data into output data based on an
analyzed result; a color processor 114 for executing
color processing such as color space compression on the
input data during the development by the developing

unit; a color processing method storage 116 for storing

15 a plurality of color processing methods executed by the
color processor 114; and a selector 115 for selecting
one of the plural color processing methods in the
storage 116. When developing the input data by the
developing unit 113 into the output déta, desired one

20 of the plural color processing methods is selectively
used in the output apparatus depending on the input
visual data. Thus, optimum color reprodugtion
depending on any of plural types of input data
attributes is enabled without increasing load on a host

25 computer.
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25 nmoni tor and the printer which difference is produced during the
conversion, as explained before. - 21 - Denoted by 115 is a sel ector
whi ch sel ects and takes, from aill/dber-described col or processing net hod
storage, one of the color processing nethods for use in the col or
processing by the col or processor 114. 116 5 is a color processing nethod
storage which stores a plurality of color processing nethods to be used by
the col or processor 114 for the color processing. 117 is an output unit

whi ch fornms an out put image by using the output data fromthe devel opi ng
unit 113. The output 10 data used in the output unit are data in a bit
map
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format for one page and prepared respectively for CMYK four colors. The
output unit 117 delivers the output data to a BJ head for printing an i mage
on print paper by using ink in @gligs of C (cyan), M (nagenta), Y 15
(yellow) and K (black). A description will now be given on processing steps
in the control circuit of this enbodi ment arranged as expl ai ned above, with
reference to flowharts shown in Figs. 10 and 11. Fig. 10 shows 20
processi ng steps executed by the output apparatus 101 when it receives data
for one page fromthe host conputer 102 and forms output data. First, in
step S20, the input unit 11 receives data for one page fromthe host

conputer 102. An 25 eﬁfnplary i mgg—oef—erre—pageqt o be output through the
processing is shown in g. 13. RQgeHring to Fig. |13,
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- 22 - denoted by 50 a text portion conprised of character strings, 51 is a
portion of full-color imge data resulted from scanni ng a photograph, 52 is
a portion conprising registered 3h acters such as |1 ogo marks 5 which are
colored in accordance with the registered nunbers, i.e., the designated
spot colors, and 53 is a portion of CG data such as a pi chart selectively
colored. More specifically, the host conputer 102 converts 10 an i nmage on
a nonitor, including various forns as shown in Fig. 13, into input visual
data adapted to be produced fromthe output unit 101 and then delivers the
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converted data. In this case, the input data include various comrands and
data necessary for formng output 15 data, such as comrands for
designating a character code ané/d5type of character font, commands for the

full - color imge data and data thensel ves, comrands for CG i ncl usive of
col or designation, and conmands for the spot colors. 20 Figs.. 14A
and 14B show one exanple of those commands. In Fig. 14A denoted by 60 is
one exanpl e of commands for the image data. Here, "inmge comand” at the

head one byte indicates the type of each command, next "CMM (col or matching
method)" is a byte for 25 designating a color processing or matching
nmet hod (hereinafter referred to as CMM used to process this
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- 23 - command string, and "coordinate" is plural bytes for designating
positions in a page where the inage is to be drawn. After that, other
necessary byte strings follow abdi5at the last, the image data are 5
transferred. Simlarly, 61, 62 denote exanples of CG commands and character
col or designating commands, respectively. In these commands, a byte of
"col or designation" may be described in REB representation or given by the
10 regi stered nunber designating any spot color. As with the above
exanpl e 60, the CMM type can be designated for each of the command strings.
Accordi ngly, the opti mum CVW can be desi gnated dependi ng on each conmand
string.

5
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15 As expl ai ned before with reference to Figs. 8Ato 8D, by way of
exanpl e, the col or space conpressing nmethod (hereinafter referred to as
CWL) represented in Fig. 8B is &iiStable for image data, the nethod
(hereinafter referred to as CVMWR) represented in Fig. 20 8C is suitable
for spot colors, and the nmethod (hereinafter referred to as CVMWB) .
represented in Fig. 8Dis suitable for CG Subsequently, the analyzer 112
anal yzes the input data and forns data in an internediate format on a 25
page- by- page basis. Fig. 15 shows one exanple of the internedi ate format
data. The internediate forgpgt data - 24 -
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beconme a base fromwhich the devel oping unit 113 fornms the output data in a
bit map format, and are arrayed into a record for each of the above conmand
strings. In Fig. 15, 170 to 1737ddbote exanpl es of records 5 show ng t he
text for characters, the text for spot colors, the inage data, and the CG
data, respectively. Depending on the record type, entries making up_each
record conprises information which usually includes, as seen fromFig. 15,
XY-coordi nates inpss 10 page, gbject—type, € type, designated col or,
data size, character code, ch® dcter type, address pointer for a data
storage area, etc. Then, it isvdet&iningd)in |step S22 whether the input
data for one page s conpl etely bien’a yzegd or 15 not by the anal yzer
112. This deter tion is wsudl | B aseq on whet her a page updating
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been received or not. If the input data for one page has not yet been
anal yzed, then the process returns to step S20 for continuously receiving
and anal yzing the 20 data to f8/#the intermediate format data. If it is
determned in step S22 that the input data for one page has conpletely been
anal yzed, then the process goes to step S23 for devel opnent and col or
processing. This step is executed by the devel opi ng 25 unit 113 and the
col or processor 114 based on the 'n‘ecgﬁdiaE§ ormat data. More

in

specifically, the - 25 - devellop nit devel ops the records shown
in Fig. 15 one by one over a bit map neEPry. For the inmge
83 80
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data record 172, by way of exanple, the inage data are read in accordance
with the i mage storage address 5 pointer and applied onto a bit nmap to
spread over a size of (500 x 80@y1si th XY-coordinates (40, 30) on the bit
map | ocating at an upper left corner of the imge. For each of all other
records, the contained data are simlarly devel oped over a bit map nenory.
10 In step S23, the color processor 114 executes the color
processi ng for each object based on the CMMtype and the col or information
contained in the corresponding record. A process flowto be followed by the
color processor 14 at this tine is shown in Fig. 15 11. Referring to Fig.
11, color information in the record to be processed is first read in step
S30. The color information in this case is given by RGB

FIG. 9
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representation or the registered nunber designating any 20 spot col or.
Then, CMMtype information in the record is read in step S31. After that,
the selector 115 selects one cutdMdm CMMin accordance with the CW type

i Aformation. More specifically, it is first determned in step 25 S32
whet her the CM type information indicates CML or not. If so, then the
current CMis set to CVMML in - 26 - step S36. Likew se, deternination
as to CMMR and setting to CM\R are perforned in steps S33 and S35,
respectively. If the determnations in steps S32 and S33 are both NO, then
the current CMMis set to CMMB in

FIG. 10
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5 step S34. CWML to CMMB are stored in the col or processing nethod
storage 116 and selectively set as the current CMM on request. In next step
S37, the color processing is eXd¢dbed by using the current CVW In the
col or processing, the 10 i nput data, i.e., input values in RGB
representation or the registered nunbers designating spot colors, are
converted by the col or processor 114 into data in CWK representati on which
constitute color signals to be output fromthe printer. The col or
processi ng al so 15 i ncl udes a process of col or space conpression executed
to prevent color crush in high saturation zones caused by the difference in
col or reproduction range between the nonitor and the printer which
difference is produced during the conversion, as explained before. 20
Dependi ng on the selected CVMM the col or

FIG. 11
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processing in the color processor 114 can be practiced by, for exanple, a
tabl e | ook-up nethod of preparing a table for color conversion beforehand
and referring to the table in agcamdance with an i nput value to obtain 25
afr out put value, or a nethod of conducting arithnetic operation using a
conversion formula, such as matrix - 27 - operation, on input values to
cal cul ate out put val ues. The developing unit 113 fornms data to be stored
four bit map nmenories for CMYK based on the output values resulted fromthe
color processor 114 in 5 accordance with the designated CM | n other
wor ds, the color processor 114 serves as the so-called black

FIG. 12
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box in the devel oping unit 113 so that it produces optinmum out put val ues
dependi ng on the input values and the designated CvM 10 The process
of step S23 is ended at the conptidion of formng of the four bit map data
f'or CMYK. The prepared data are then output in step S24 as follows. The bit
map data prepared in step S23 are converted by the output unit 117 into the
form adapted for printing 15 by a BJ head. The term"fornt used herein
depends on a configuration of the BJ head. In the case of the BJ head
conprising vertical 64 nozzles, for exanple, the four bit nmap data for CWK
are each divided into blocks in units of 64 rasters from above. 20
Fol | ow ng the data conversion, the output unit 117 feeds a sheet of print

paper, transmts one of the data blocks for CMWK to the BJ head, and
further drives the

FIG. 13
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BJ head for printing an i mage on the sheet of print paper. Then, the output
unit 117 advances the sheet 25 t hrough a di stance corresponding to the
head height (64 dots in this cd4¢)l5 After repeating such a series of -
28 - operations (i.e., for transmtting the data block, driving the BJ
head, and advancing the sheet) for one page, the output unit 117 di scharges
the printed sheet, thereby ending the printing of one page. 5 - Wth

t his enbodi ment, as descri bed above, since desired one of col or space
conpressi ng net hods can selectively be used in the output apparatus
dependi ng on input data of an inmage, optinmum color reproduction
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I s enabl ed without increasing |oad inposed on the host 10 conmput er.

[ Third Enbodi ment] A third enbodi nent on the basis of the above second
enbodi ment will be described belloWldwhile the CW type is designated by one
of - coomands fromthe host 15 conputer in the above second enbodi nent,
this third enbodinent is arranged so as to automatically select optipmum CVW
I n the out put apparatus based on the object designation contained in the
commands. This enabl es the designation of CMMtype to be omtted fromthe
20 command string, as shown in Fig. 14B. This third enbodinment is of the
same construction as the above second enbodi ment, but different in control
therefrom A description wll now.be given on those parts which are
different fromthe above second

FIG. 15
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¥5 enbodi ment. Fig. 12 shows a flow of color processing in theﬁﬂbﬁzl’l"ﬁj -
third-enbodi nent. Referring to Fig. 12, ¢olor information in the record to
be processed is first read in step S40 sinilarly to the second enbodi nent.
As mentioned above, the color information in this case is 5 given by RG
representation or the regi stered nunber designating any spot color or
pall et col or’. Then, object type information in the record is read in step
S41. The record used in this enbodi nent3%-ncl udes no entry of CAMAt%ﬁg

i nf or mat i on.coLOR JmAcEamaEsereAmmwsnemobmmsmt y® COFARr AMGERUT
APPARATU

ABSTRACT OF THE DISCLOSURE

A multicolor printer which can print an image with
improved image quality by selecting a desired color
reproduction process depending on data to be handled.

_ An output apparatus comprises an input unit 111 for
receiving visual data containing data in a command
format for output control; image data etc..delivered
from an external apparatus; an analyzer 112 for
analyzing the input data; a developing unit 113 for
developing the input data into output data based on an
analyzed result; a color précessor 114 for executing
color érocessing such as color space compression on ‘the
input data during the development by the developing
.unit; a color processing method storage 116 for storing
a plurality of color processing methods executed by the
color processor 114; and_a selector 115 for selecting
one of the plural color processing methods in the
storage 116. When developing the input data by the
developing unit-113 into the output déta, desired one
of the plural color processing methods is selectively
used in the output apparatus depending on the input
visual data. Thus, optimum color reproduction
depending on any of plural types of input data
attributes is enabled without increasing load on a host

computer.
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‘Adircates i mage

: i 't i's set N3 stepS46toC|V|V[LWh|ch
15 is ac fI?:‘or p'af‘ée cb ?essﬂhg"-fret hed-imost su¥tabl.e: f or i nagdk data. F ¥
S then det fm hed“t n sl't?eb" 543 whetder... tHe col or i nf ormat’i on. desi.gnat- es a..
- spot col or &F4pot CdndECEPB0,. .t hel cur rent! CMVIIS set- 10, VMR i-p_step- $45...

If the determinations in SAEPSd el 2c PifL 43 are: ‘both NO, 20 ‘then the

current CMis set to O\A\/B"fﬁ‘n—a'e'p—ﬁrn'gn next st ep 47, 5-,=CO}:|W/»(7 -
processing is executed by using the current CMM.E$ with t econd-- s
enbodi nent. The remal ni ng garts of the process are the sane . as, those in the

second enbodi-néRe . Pes Amendedyy i h 4 KOLER; ?‘%F%&Fﬁéﬁf‘ngdge%rl bed above,
since opti n%nmg\lll.\élma gﬂgog@éésc%lg:y sel ect in the out put

[receiving color visual data;] ”",", l"l” "I" "III " III,

outti ] {sual d . 1 b1

determining [attributes of said color visual data

received; and] an image tvpe of said color object:
selecting a color [matching] gamut mapping method

corresponding to said (color wisual data in accordance with

a result of the determination.] image tvve of said coloxr

2. (to ba Amended) A color image processing method
’according to claim 1, wherein [said attributes indicate
whether saild color visual data represent a CG image or a

natural image] plural image tvpes of a color object include

3. (to 'ho Amended) A color image 'processing method
according to claim {1] 2, wherein [said color matching

method includes a preferred matching method] Mlgg;;mg_
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- 30 - apparatus based on the object designation containéd in comands-from
the host conputer, it is possible to omt the designatj rom
a command string, in addition to the above-mentioned #ﬂg!gé'g%ﬂﬂlﬁg!é
seconrd 5 enbodi nent. These second and third enbodi nents lied
to a systemconprising a plurality of units or an apparatus conprising one
unit. It is needless to say that"t Rese second and third 10 enbodi nent s
are al so appliqaBl @d AhdRasAIC WK &L iBGE NEHSLYsA8ESRetod S achi eved
by loading a programinto the system or appar at us.

- according to claim [1] 2. wherein [said color matching

method includes a least squares error methdd] the selecting

whi

] to t} hic i ]

5. (t¢ be Amended) A color image processing apparatus
comprising: |

input means for receiving color wisual data of a_
color obhject expressed by a page description language;

determining means for analyzing the page descriptioﬁ
language received by said input means and determining
[attributes of said color visual data expressed by the page
description language] an image tvpe of .said color cbiect;
and

select means for selecting a color matching [method]
c_orresponding to said [color visual data expressed by the
page description language in accordance with said

attributes] image tvpe.

6 A color image processing apparatus according to
claim 5, further comprising:

processing means for executing a color matching
process in accordance with the color matching method

selected by said select means.
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According tothese—second and third enbodi nents, as described above, since
deS|rﬁgS &gFELngiﬁFm§ggce 15 conpressi ng net hods can sel ectively be used

in an ependi ng on input data of an inmage, optinmm col or
reproduH E ﬂed Wi t hout increasing a burden inposed on a host

conput € duci ng an ideal output. 20 Consequently, the
pr esent |nvent|on illustrated in fhe foregoing enbodi nents provi des col or

processi ng neans which is very advantageously built in a printer receiving
color visual data froma host conputer or a printer driver for a host

computer. 257 a co1@Rl ana%t ?Qbﬁgsgﬁh OQEpé‘PQE gagéeogalkeetgresent

invention are not limted t he exanples Shown I n
claim 5, further comprising:

conversion means for developing the page
description language received by said input means and

converting it into color wvisual data.

.8. (to be Amended) A color image processing apparatus
comprising:

input means for [receiving color visual data]
] I I * ] » ] : ! E J 1 L] ! ;

determining means for determining [attributes of said
color visual data received; and] an image tvpe of gaid
color object:

select means for selecting a color [matching] gamut .
mapping method correéponding to said [color visual data in
accordance with a result of the determination.] image type

9. (to be Amended) A color image processing apparatus
according to claim 13, wherein [said attributes indicate
whether said color visual data represent a CG image or a
natural image] plural image tvpes of a coloxr object include
a graphic image and a natural image.
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- 31 - epl aced by any ot her suitable nethods. Furthernore,

t he ciﬂi\‘l@ﬂmﬁ‘“ “mm\ apparatus of the present invention nmay be a printer
or a L Is essential that input data are reproduced as a 5 col or
visible image. As many apparently,widely different enbodi ments of the
present invention can be nmade without departing fromthe spirit and scope
thereof, itlfs Ksobdeudmendedd tHacolhs LPAGHPXEFSFSIRGHI2NRGRALEE to the 10

speci fic enbodi nents thereof except as defined {n the a nded cl ai ns.
P according to claim [13}] RA, wherein sa:l. cohlor gg.%cggng

method includes a preferred matching method] the selecting

11. (co be Amended) A color image processing apparatus
according to claim [13] 14, wherein {said color matching

method includes a least squares error method] the selecting

12. {to be aAmaernded) A color image processing method

comprising the steps of:

receiving color wisual data of a color obiject
expressed by a page description language;

analyzing the page _descriptidn language received [by

. said input means and determining attributes of said color

visual data expressed by the page description language] at

color object; and

| selecting a color matching method corresponding to

‘sa.id {color visual data expressed by the page description
language in accordance with said attributes] image tvoe.

13. A color image processing method according to claim
17, further comprising the step of:

executing a color matching process in accordance
with the color matching method selected by said select

means.

i o



Aﬁggﬁgg&gee’hai coI or image processing nmethod conprising the steps of:

r Feual data;] inputting color visual data of a color
rrjﬂlmﬂ 'W ng [attributes of said color visual data received; and] an

d col or object; selecting a color [matching] ganut napping
met hod corresponding to said [col Br-visual data in accordance with a result
of the determ nation.] inmage type of sai d color object; and performng a
col or ganuf, mappi n C w,th the color
gamut mappl o TorhigY haSsrBrake kIR o By SEOLAIGE doth (e
plLurality.qfigoher gggghegagghgglggﬁaogﬁes_;,@éﬁdogorrespondl ng to each image
type of plural col or obj ects

developing the page description language received

by said input means and converting it into color wvisual

data.

15. {to be Added) A color image processing method
according to claim 1, wherein said color gamut mapping is
that the input color visual data is mapped in a color gamut

of an output device.

16. (to be Added) . A color image processing method
according to claim 2, wherein a color éanmt mapping method
to said graphic image is a method in which a mapping is
performed so aé not to change saturation of said input color
visual data as much as possible.

17. (to be Added) . A color image processing apparatus
according to claim S, wherein visual data of one. page have a

plurality of color objects.

_13~ (to be idde@) A color image processing apparatus
" comprising:

input means for inputting color image data of a color
object;-

discriminating means for discriminating an image type
of said color object on the basis of said color image data;
o .

color matching processing means for performing a color
matching processing corresponding to the discriminated image
type for said color object,‘ to perform a color matching

between different devices. This is the replacement sheet
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2. This Sheet Has Been Replaced A col or image processing nmethod according to claim

1, tributes indicate whether said color visual data
rep\%mﬂﬁﬂma@ ﬂ@e or a natural inage] plural imge types of a color
obj e aphic image and a natural inage. 3.

A col or inmage processing nmethod according to claim|[1] 2, wherein [said
col or matchi ng net hod i ncl udes-agpreferred matchi ng net hod] the sel ecting
step selects a color ganut nmappi ng nmet hod which perforns a preferred

mat ching to the natural imge. - 33 - Acolor inmage processing nethod
accordi ng t b9 cl@omiel]Addeddher ei b ¢akax iFegerPYRGASRIRG apparatus

according to claim 23, wherein said different devic;es are a

monitor and an image forming apparatus.

20. (to ba Added) A color image processing apparatus
according to claim 23, wherein said discriminating means
discriminates an image type of said color object on the

basis of a data format of said color image data.

21, (to be Added) A color image processing apparatus
according to claim 25, wherein said image type includes a
graphic image and a natural image, and wherein color image |
data corresponding to said graphic image are comprised of
data indicating a figure type, coordinate values .of the

figure and color designating wvalues.

22.. (to ba Added) A color image processing apparatus
according to claim 23, wherein plural color objects are
combined for forming an output image, and wherein said
.discri.mina.ting means discriminates an image type for each

ceclor object.

23. (to ba Added) A color image processing apparatus
according to claim 23, furthexr comprising; .

a printer unit for forming a2 color image on the basis
of the color image data in which said color matching

. processing is performed.

g o
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rretrnigghgaqag@g&ﬂed@a&t squares error nethod] the selecting step selects a

col or nmet hod whi ch nmakes a | east square error to the graphic
I mage ““rm A col or image processing apparatus
conpr . ans for receiving color visual data of a col or object

expressed by a page description | anguage; determ ning neans for anal yzing
t he page description | anguage recei vled by said i nput neans and determ ni ng

[attributes SAl | ar, visual data expressed by the page description
| anguage] angifar’rageeéjt%% R&F i d coPoFole¥ ddiageantosessiziy appasafiy

sel ecting a agRbeain@t&di ; ho‘%{ cqrresponding to said [col or visual
dat a expressed by ﬁe%zf&gl&ggéfi FHR B 'S{Fa]gé-"iaﬁ'eaSMQiaﬂﬁ:c wolér sai d

attribut es] objege indifide a graphic image and a natural image.
25. (to be Added) A color image processing apparatus
according to claim 26, wherein the felecting means selects a
color gamut mapping method which performs a preferred

matching to the natural image.

26. (to be Added) A color image processing apparatus
accor_ding to claim 23, wherein said color matching
processing means performs a color gamut mapping processing

based on a color gamut of an output device.

27. (to be added) A color image processing apparatus
comprising:

input means for inputting color image data, which is
comprised of a printing command and color data;

discriminating means for analyzing the prz.'.nting
command to discriminate an image type of said color image

'~da.ta; and

color matching processing means for performing a éolor
matching processing for sa.igi coloxr data by using a color
matching method corresponding to the discriminated image
type,

wherein said color matching processing means performs.

a color matching between different devices.

This is the replacement sheet
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conpr ng nmeans for executing a color matching process in
accord color mat chi ng net hod sel ected by said sel ect neans.
7. A color |nage processing apparatus according to claimb, further

conpri sing: conversion neans for-dével opi ng the page description | anguage
received by said i nput neans and converting it into color visual data. 8.
A col or i magegreoeds yddedar at USA cilioE Shage privéssiBgnNspparfathigecei vi ng

col or visual data]
according to claim 32, wherein said color matching

Thig Sheet Has Been Replaced
iﬂﬂ roce55| ng apparatus according to claimb5, further
|

processing performs a color gamut mapping on the basis of a

color gamut of an output device.

29. (to be Added) A color image processing apparatus
according to claim 32, further comprising:

a printer unit for forming a; color image on the basis
of the color image data in which said color matcﬁiqg

processing is performed.

30.(to be Added) A color image processing apparatus

according to claim 32, wherein said different devices are a

monitor and an image forming apparatus.

3l.(toc be Added) A color image processing apparatus
according to claim 32, wherein plural image types of a color

object included a graphic image and a natural image.

2. (to be Added) A color image processing apparatus
_comprising:
input means for inputting color cbject data, which
includes a command desigmating a color matching method and
color data, representing plural color objects;
| storage means for storing a plurality of color
matching met:hods,
selecting means for select:.ng a color matching method
corresponding to said command designating a color matching
method from the plurality of color matching methods;

This is the replacement sheet
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i nputting color--vi-suat--data of a color object; determning neans for

det grigsRbR Pk BELT kD tei of said color visual data received;, and] an inmage
type 5 ct; select means for selecting a color [matching]
garrut Iﬂ correspondi ng to said [color visual data in accordance
W th determ nation.] imge type according to content of

sai d col or obj ect, and neans for perform ng a color ganut nmapping on the
col or visual data in accordance w fhythe col or ganut mappi ng net hod,
wherein said color gamut mapping nethod is one of a plurality of color

ganut mappi ng net hads stored corresponding to each i e type of _ plural
col or objects. 9.¢olox matching processing iepns fQ §epﬁ?%g%°§§ygp@ Sﬁb&? at us

accor di ng to cl%.ng jf%r \é@%. orlo[rsgagaat ! rZl.ut%i"ed in' Qgi&%ﬁ\ral color
objects between different devices, by using said selected
color ma.tching' method; and
generating means for combining said plural 'color

objects to generate an output image.

33, (to be Added) A color image processing apparatus
according to claim 37, wherein said color matching
processing performs a color gamut mapping on the basis of a

color gamut of an output device.

34 (to be Added) A color image processing apparatus
according to claim 37, further comprising:

. a printer unit for forming a color image on the basis
of the coloxr image data in which said colo;: matching

processing is performed.

35. (to be Added) A color image processing apparatus
" according to claim 37, wherein said different devices are a

monitor and an image forming apparatus.

36.(to.ba Added) A color image processing apparatus
accoxrding to claim 37, wherein plural image types of a color

object include a graphic image and a natural image.

Hllllll llllll IIIl\ lllll ll llll - ref,‘aceme'm cheos
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sa=ﬁ col o“r vi sual data represent a CG imge or a natural inage]
preferred ITB.tChI ng rret hod] the sel ecting nmeans selects a color ganut
mappi ng nmet hod which perforns a preferred matching to the natural imge.
A col or image processing apparatus according to

claim [13] 14, wherein [said color, gt ching nmethod includes a | east squares
error nethod] the selecting nmeans selects a col or ganut mappi ng net hod

whi ch makes 37.(to be Added) A color image processing method

ced col or object include a grpahic image and a natural:
i mage. A col or image processing apparatus
accordi 14, wherein [said color matching nethod includes a

comprising the steps of:
inputting color image data of a color cbject;
discriminating an image type of said color object on
the basis of said color image data; and
| performing a color m__a_.tchiné processing corresponding
to the.discriminated image type for said color object, to

perform a color matching between different devices.

38. (to be Added) A color image processing method
comprising the steps of: |

inputting color image data, which is comprised of a
printing command and color daﬁa:

analyzing the printing command to discriminate an
imége type of said color image data; and

performing a color matching process:.ng for said color
data. by using color matching method corresponding to the

discriminated image type, between different devices.

39 (to be Added) A color image processing method
comprising the steps of:

inputting color object data, which includes a command
designating a color matching method and color data,
representing plural color objects;

storing a plurality of color matéhing methods;

L -
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Ieasﬁqsguar ror_to the graphic inmge. 12. A col or

é n 8ﬁ:conprising the steps of: receiving col or visual
data of jIHet expressed by a page description |anguage; analyzing
t he pa | anguage received [by said i nput neans and determ ni ng
attributes of said color visual data expressed by the page description

| anguage] at said receiving step ardl@leterm ning an inmage type of said

col or object; and selecting a color nmatching nethod corresponding to said

[ col or visual data expressed by the page description |anguage in accordance

with said attri but. | mage t pe 13.. A colo ge proc si ng met hod

according to clai® ﬁifé tisg °Eo‘ﬁﬁ‘?}§r”ﬁgmﬁﬁé°§ E&ZE '?‘hg a col or

mat chi ng pr&&%séohuﬂa:?&%’éﬂ%%ﬁmg a color matching m,ethod fram the
plurality of color matching methods;

processing a color matching for said color data
included in said plural color objects, by using eaid
selected color matching methed; and

combining said plural color.objects to generate an

output image.

KR O This is the replacement sheet
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mnth the'coror_natChIng nethod selected by said sel ect neans. Daffé2(=2 _ 35
-~ 14, A’'col'or i‘mage ;Pr,ocesm ng appar atus according to claim17, f#*her
conp ISI t,he 'st-ep “of ¥ :dévelopi'ng the page description Ianguage recei ved
by:said: |nput medns--and ‘¢dnverting it into color visual data. 15.

A color- i mage proceé%lng net Hod | aceoBarng to claim1, wherein said color
garmt mappi ng i s that thF i nput col or visual data is mapped_in % col or
gaput‘of. & outpuf?d. é ~ REPLACEMENT SHEET.

Aménded C1a1ms

1.~ A color image proceésing method
comprising the steps of:
[receiving color visual data;)

. . Lor yisual data of lor object:

determining [attributes of said color visual data
received; and] an_image tvoe of said color object:
selecting a color [matching] gamut mapping method

corresponding to said [color visual data in accordance with
a result of the determination.] image tvpe of said colox

2. ) A color image processing method

accox'-ding to claim 1, wherein [said attributes indicate

" whether said coler visual data repfeeent a CG image or a

natural image] plural image tvpes of a colox object include
nic i 3 13 ]

3. A color image processing method

acdcording to claim [1] 2, wherein [said color matching
method includes a preferred matching method] the selecting

L '
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16. A col or image processing nethod according to claim
2, wherein a color ganut mapping nmethod to said graphic image is a method
in which a mapping is performed so as not to change sat g{[%m%m;é'f sai d

i nput col.or visual data as nuch as pogsi-ble. 17. REPLAGEME A col or

| mage processing apparatus according to claim5, wherein visual data of one

page have a plurality of color objects. 18 A coI or
| mage processin appar at us conpri si ng ans for_ inputti
i rage data of agcol or object; discrim 5ﬁ R§ BT5¢4 &F&?.‘ﬂ? ng an

mge (ype of sggoeaar BPLELIno (B2 RABLLPTI ATuIcEPkPUERgTal a1 and

col or mat chi ng prgcesm ng nean
method includes a least squares error method] the selecting

WMW ! W, 1'5: - Kes a2
] to &1 hic image.

5. A color image processing apparatus
comprising: '

input means for receiving color wvisual data of a_
color object e:éressed by a page description language;

detemd.niﬁg means for analyzing the page description
language received by said inﬁut means and determining
[attributes of said color wvisual data expressed by the page
description language] an_image tvpe of .said color object;
and

select means for selecting-a color matching [method]
;orresponding to said [color.visual data expressed by the
page description laizguage in accordance w:Lth said
attributes] image tvpe. |

6 A color image processing apparatus according to
claim S, further comprising:

processing means for executing a color matching
process in accordance with the color matching method

selected by said select means.

Iy TS —
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mat chi ng processing corresponding to the discrimnated i mage type for said
col or object, to performa color natching bet ween different devices. This

is the replacenment sheet - 37 - A col or i mage
processing apparatus according to clal 3 wherein said different devices
-are a nonitor and an image form ng appa tus. P pLACEMENTSHE ET A
col or image processing apparatus according to claim23, wherein said

di scrimnating nmeans discrinnates an i mage type of said col or object on
the basis of a data format of said color imge data. 21

A col or image processing appar at us
7. A color image processing apparatus according to

claim S, further comprising:
conversion means for developing the page
description language received by said input means and

converting it into color wisual data.

.8. A color image processing apparatus

comprising: .

input means for [receiving color visual datal]
inputting colox wvisual data of a color object:

determining means for determining ([attributes of said
color visual data received; and] an_image tvpe of gaid
color object:

select means for selecting a color [matching]l gamut
mapping method correéponding to said [color visual data in
accordance with a result of the determination.] image type

9. . A color image processing apparatus
according to claim 13, wherein [said attributes in;icate
whether said color visual data represent a CG image or a
natural image] plural image tvpes of a colox object include
a graphic image and a natural image.

e
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according to claim25, wherein said inmge type includes a graphic image and
a natural inmage, and wherein color inmge data corresponding to said graphic
i mage are conprised of data indicating a figure type, coordinate val ues of
the figure and color designating val ues. 22. REPLAGEMENT SHBEET ol or

i mage processing apparatus according to chaim 23, wherein plural color
objects are conbined for form ng an output imge, and wherein said

di scrimnating pgans discrininates an A medort RIS BroSEERIRD | JPBWEEt . 23.
A col or image processjng apparatus according to cl alg1 23, fur;h Lk
conprising: a pAFREEHAGIte Foprimotidindda WREXRLN HFged TP 1 ™ Sﬁén%f t he
color imge dat g Lp, 1. e 335% 9t Heo T2 Rh D AL GERRSEN dxie RRALOEITY.

n:gﬁg:v-gd ma:gbjng to the na;!!;g"“ imggg.

11. " A color image processing apparatus
according to claim [13] 14, wherein ([said color matching

methed includes a least squares error method] the selecting

12. ) A color image processing method

comprising the steps of:
receiving color visual data of a coloxr object
expressed by 3 page description language; |
" analyzing the page .descript:fon language received [by
. said input means and determinin g.attribﬁ.t:es of said colox
visual data expressed by the page description language] at
said recejwving step and determining an image tvpe of said
colox object; and
selecting a color matching method corresponding to
said [color visual data expressed by the page description
language in accordance with said attributes] jimage tvve.

13. A color image processing method according to claim
17, further comprising the step of:

executing a color matching process in acco;:dance
with the color matching method selected by said select

means.

I
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- 38 - 24. A col or inmage processing apparatus according
to claim 26, wherein plural inage types of a color object include a graphic
i mage and a natural image. 25. A col or i mage processing
apparatus according to claim 26, whereinzghe sel ecting nmeans selects a

col or gamut mappi ng nmet hod which perforns a pref%%gglg hing to the
natural inage. 26. . . A color i E@%@?ﬁ’%@apparat us
10 ! Oy Ao NGl e 69k oIBLENLAG PLOGEAERGOCHEADS
performs a color gamut  mappi°ng “processing sed on a color ganut of an
out put devi G.aif’-17, further comprising”tfi@l 8Eeb@gE Processing apparatus
conpri si ng:
developing the page description language received
by said input means and converting it into color wisual

data.

15, . A color imé.ge processing method
according to claim 1, wherein said color gamut mapping is
that the input color visual data is mapped in a color gamut
of an ocutput device.

16. A color image processing method
according to claim 2, wherein a color éamt mapping method
to said graphic image is a method in which a mapping is
performed so as not to change saturation of said input color
visual data as much as possible.
17. . "A c¢olor image processing apparatus
according to claim 5, wherein visual data of ane. page have 2

plurality of color objects.

18. _ _ A color image processing apparatus
comprising: _

input means for inputting color image data of a color
cbject;

discriminating means for discriminating an image type
of said color object on the basis of said color image data;
s .

color matching processing means fo:;: performing a color
matching processing corresponding to the discriminated image
type for said coler obje.ct,. to perform a color matching

between different devices.

R0 K0 ERRD O
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I nput means for inputting color inmage data, which is conprised of a
printing command and col or data; discrimnating nmeans for anal yzing the
printing conmand to.discrimnate an image type of said color inmage data;
and col or matching processing neans for perform ng a col or matching
processing for said color data by using3& ol or nat BEPIDYL ET
corresponding to the discrimnated i mage type, wherein said col or
processi ng neans perforns. a col or matching between different devices.

39 -

TN 0 )

28.

A col or inmage processing apparatus
19. ) A color image processing apparatus

according to claim 23, wherein said different devices are a

monitor and an image forming apparatus.

20. A color image processing apparatus
according to claim 23, wherein said discriminating means
digcriminates an image type of said color object on the

basis of a data format of said color image data.

21. . A color image processing apparatus
according to claim 25, wherein said image type includes a

mat chi ng

graphic image and a nmatural image, and wherein color image

data corresponding to said graphic image are comprised of |
data indicating a figure type, coordinate values of the

figure and color designating wvalues.

22. A color image processing apparatus
according to claim 23, wherein plural color objects are

combined for forming an ocutput image, and wherein said

_discriminating means discriminates an image type for each

color cbject.

23. A color image processing apparatus
according to claim 23, further comprising; .

a printer unit for forming a color image on the basis
of the color image data in which said color matching

processing is performed.

Date:
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according to claim 32, wherein said color matching processing perforns a
col or ganut mapping on the basis of a color gamut of an output device. 29.
A col or image processing apparatus according to claim 32, further

conprising; a printer unit for formng a col or imgeggpﬂmg}\ﬁ% -Qf the
col or i-mage data in which said col mat chi ng processing 1s perf d. 30.

A col or i mge processing apparatusTaccording to claim32, wherein said
different devices are a nonitor and an inage form ng apparatus. 31.
A col or image Qéocessi ng apparatus accordi ng to claim32, wherein plural

i mage types of “a-col or object incl udBd<LF e PFRRRSSIAG AOPTAA | mage.
according to %13.%056,' m%egﬁoﬁfﬁilnmega%gss o%orar.p%féz.p 9:

object include a graphic image and a natural image.

25, : A color image processing apparatus
according to claim 26, wherein the salecting means selects a
color gamut mapping method which performs a preferred
matching to the natural image.

26. A color image processing apparatus
according to claim 23, wherein said color matching
processing means performs a color ‘gamut mapping processing

based on a color gamut of an output device.

27. A color image processing apparatus
compz.:ising: '

input means for imputting colox image data, which is
comprised of a printing command and color data; .

discriminating means for anmalyzing the printing
command to discriminate an image type of said color image

_ data; and |

color matching processing means for performing a color
matching processing for sa.igl color data by using a color
matching method corresponding to the discriminated image
type,

wherein said color matching processing means ‘perfoms,

a color matching between different devices.

”"l"c, “mL, |||M" ”l,sl I l"l This is the replacement sheet
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I nput nmeans for inputting color object data, which includes a command
.designating a color matching method-and col or data, representing plural

col or objects; storage neans for storing a plurality of color matching

nmet hods; sel ecting means for selecting a color matching nethod
corresponding to said command desi gnat i3fg- a cohep| AN TsHemEt hod from the
plurality of col or matching nethods; - 40 - color matching processing

means for procesging a color natching,f aj I 'n%&(%; Lh said
plural color obj%gc‘ts bet ween different %@?ces,gﬁﬁﬁgé%ﬁ se eg%ed
col or mat chi ngas®idditiy @80claim 32, wherein said color matching

processing performs a color gamut mapping on the basis of a

color gamut of an output device.

29. A color image processing apparatus
according to claim 32, further comprising: '

a printer unit for forming i ceclor image on the basis
of the color image data in which said coloer matcl:;iqg

processing is performed.

30. A color image processing apparatus
according to claim 32, wherein said different devices are a

monitor and an image forming apparatus.

31. . o A color image processing apparatus
according to claim 32, wherein plural image types of a color
_object included a graphic image and a2 patural image.

32. - A coloxr image processing apparatus
compr:-ising:

input means for inputting color object data, which
includes a command desigmating a color matching method and
color data, representing plural color objects;

storage means for storing a plurality of coJ..or_
matching methods;

selecting means for selecting a color matching method
corresponding to said command desig?':xating' a color matching
method from the plurality of color matching methods;

This is the replacerment sheet
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generating nmeans for conbining said plural color objects to generate an
put put i mge. 33. A col or imge processing apparatus
according to claim 37, wherein said color matching processing perforns a
col or gamut mapping on the basis of a color gamut of an output device. 34

A col or image processing apparatus accorddhg to claim . r
conprising; a printer unit for formng a col or inﬁ@%‘-@h%aé}?s of the

color image data in which said color matching processing is performed. 35.
A col or inmage processing apparatus according to claim37, wherein said
different devices are a nonitor and an inmage form ng apparatus. 36.

A col or inmage processilay appchimguprecessitigigenns cfor Ip¥esatingca ncqllowr al

| mage types Ofmftcgglngr for said color data included in said plural color
objects between different dévices, by using said selected
color matching method; and
generating means for combining said plural .color

objects to generate an cutput image.

33, | A color image processing apparatus
according to claim 37, wherein said color matching
processing performs a color gamut mapping on the basis of a

color gamut of an output device.

34 : A color image processing apparatus
according to claim 37, further c:ompi'ising;

. a printer unit for forming a color image on the basis
of the color image data in which said colo.r matching
processing is performed.

35.° A color image processing apparatus
according to claim 37, wherein said different devices are a

monitor and an image forming apparatus.
36. _ . A color image processing apparatus

according to claim 37, wherein plural image types of a color

object include a graphic image and a natural image.

”!"“J "le “ljl "l'sl " l!ll . This is the replacement sheet




obj ect include a graphic imge and a natural image. - 41 - 37.
_A col or ‘image processing nethod conprising the steps of: inputting color
i mage data of a color ‘object; discriminating an inmage type of said color
obj ect on the basi's of said color inmge data,,and perform ng a col or
mat chi ng processing corresponding to the di Sé}l m naBQ&AOWﬁS&mTfor sai d
col or object, to performa color matching bet ween different devices. 38.
A col or image processing nmethod conprising the steps of: inputting color
I mage data, which is conprised of a
37. A color image processing method
comprising the steps of:
inputting color image data of a color cbject;
discriminating an image type of said color object on
the basis of said color image data; and
performing a color qatchiné processing corresponding
to the.discriminated image type for said color object, to

perform a color matching between different devices.

38. - A color image processing method
comprising the steps of:

inputting color image data, which is comprised of a
printing command and color data;

.an.alyzing the printing command to discriminate an
imaé'e type of said color image data; and |

performing a color matching process:.ng for said color
da.ta. by using color matching method corresponding to the
discriminated image type, between different devices.

39, A color image processing method
comprising the steps of:

inputting color object data, which includes a command
designating a color matching method and color data,
representing plural color cbjects:

storing a plurality of color matching methods:
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printing command and col or data; analyzing the printing conmand to
discrimnate an inmage type of said color imge data; and perform ng a color
mat chi ng processing for said color data by using color nmatching nethod
corresponding to the discrimnated inage yRe, bet ween different devices.
39. ' A col or inmage processing nmethod conprising the
steps of: inputting col or object data, which incl udé&PaAGEMBRNGHEESI gnat i ng
a color matching nmethod and col or data, representing plural col or objects;
storing a plurality of color matching nethods; - 42 -

selecting a color matching method corresponding to
said command designating a coler matching method from the
plurality of color matching metheds:;

processing a coldr'matching for said color data
included in said plural color objects, by using ééid
selected color matching method; and

cambining said plural color objects to generate an

ocutput image.

e




selecting a col or matching nethod corresponding to said command desi gnati ng
a color matching nmethod fromthe plurality of col or matchi ng net hods;
processing a color matching for said color data included in said plural

col or objects, by using said selected col or matchi ng nmethod; and conbi ni ng

id pl I I bj ects t ate an out put ipmage. i )
sard prural cotor objects to gener 43” Put ' BB AceMeNT SHEET

COLOR IMAGE-béOCESSING APPARATUS AND METHOD, AND COLOR IMAGE OUTPUT
APPARATUS

ABSTRACT OF THE DISCLOSURE

A multicolor printer which can print an image with
improved image quality by selecting a desired color
reproduction process depending on data to be handled.
An output apparatus comprises an input unit 111 for
receiving visual data containing data in a command
format for output control; image data etc. delivered
from an external apparatus; an analyzer 112 for
analyzing the input data; a developing unit 113 for
developing the input data into output data b;sed on an
analyzed result; a color processor 114 for executing
color processing such as color space compression on ‘the
input data during the development by the developing |
unit; a color processing method storage 116 for storing
a plurality of color processing methods executed by the
color processor 114; and;a selector 115 for selecting
one of the plural color processing methods in the
stogage 116. When developing the input data by the
developing unitf113 into ﬁhe output dﬁta, desired one
of the'plural color processing methods is selectively
uéed in the output apparatus depending on the input
visual data. Thus, optimum color reproduction
depending on any of plural types of input data
attributes is enabled without increasing load on a host

computer.
Figure 1

This is the replacement sheet
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