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An image processing apparatus according to the present invention includes an
image forming means for forming an image, a measuring means for measuring the
formed image, a control means for controlling execution of a single-color calibration
to be performed to correct reproduction characteristics of a single-color formed
by the image forming means based on a measuring result of a single-color image
formed with a single-color recording agent and execution of a multi-color calibration

[57] | Abstract:

to be performed to correct reproduction characteristics of a multi-color image formed
by the image forming means based on a measuring result of a multi-color formed
with a plurality of recording agents, and a selection means for selecting whether

to cause the control means to perform the multi-color calibration after completing
the single-color calibration or cause the control means to perform any one of the

single-color calibration and the multi-color calibration.
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- BACKGROUND OF THE INVENTION

Field of the Invention

The ©present invention relates to an image
processing apparatus and an image processing method
that can correct a color of an image to be output from

a printer.
Description of the Related Art

The recent improvement in performance of
electrophotographic apparatuses can realize high image
quality comparable to that of a printing machine.
However, the instability of each electrophotographic

apparatus, which is peculiar thereto, tends to cause a

~color variation that is larger than that of a printing

machine.

In general, a “single-color” calibration techniQue
is conventionally installed in an electrophotographic
apparatus. The ‘“single-color” calibration technique
includes generating a look-up table (LUT) wusable to

correct one-dimensional gradation characteristics

- corresponding to each of cyan, magenta, vyellow, and

black (hereinafter, simply referred to as C, M, Y, and
K) toners. The LUT is a table that indicates output
data corresponding to respective input data segmented
at specific intervals. Using the LUT is useful in
expressing nonlinear characteristics to which no
calculation formula 1is applicable; Further, the
“single-color” is a color that is reproducible using a

single toner of C, M, Y, or K. Performing the single-
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color calibration is wuseful to correct single-color-:

reproduction characteristics, such as a maximum density

and a gradation.

As discussed in Japanese Patent Application Laid-
Open No. 2011-254350, a “multi-color” calibration
technique using a four-dimensional LUT is
conventionally proposed. The  “multi-color” is a
composite color that is reproducible using a plurality
of toners of red, gréen, and blue or gray (based on
CMY) . Especially, according to thé electrophotography,
even when a one-dimensional LUT .is wused to correct
single-color gradation characteristics, a nonlinear
difference tends to occur if a plurality of toners is
used to express a “multi-color.” Performing the multi-
color calibration in such a caée is useful to correct
multi-color reproduction characteristics which can be
expressed by a combination (e.g., a superposition) of a

plurality of color toners.

A  processing procedure of the calibration
inciudingﬂ a “multi-color” calibration is described
below. First, patches are printed on a recording
medium, such as a sheet of paper, based on single-color
chart data that is usable to perform the “single-color”
calibration. Then, the printed patches are read by a
scanner or a sensor. The read patch data is compared
with target values having been set beforehand, and a
one-dimensional LUT 1is generated which 1is wused to
correct differences between read patch data and the
target values. Then, patches are printed on a recording
medium based on multi-color chart data that reflects
the obtained one-dimensional LUT to perform the “multi-
color” calibration, and the printed patches are read by

the scanner or the sensor. Further, the read patch data
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is compared with target values having been set
beforehand, and a four-dimensional LUT is generated
which is used to correct differences between read patch

data and the target values.

As described above, it 1is feasible to realize
highly accurate correction by performing the “multi-
color” calibration in such a way as to correct multi-
color characteristics that cannot be corrected by the

“single-color” calibration.

In addition, it is desirable to start the
processing from the “single-color” calibration and then
perform the “multi-color” <calibration, as described
above. However, a significantly long processing time is
required to complete both the single-color calibration
and the multi-color calibration. For example, in a case
of a user who frequently ©performs single-color
printing, there is a higher possibility of performing
the single-color calibration because the “multi-color”
print is not performed so often. In addition, in an
electrophotographic apparatus, there is a tendency that
a nonlinear difference occurs in a case of "“multi-
color” processing as compared with a case of “single-
color” processing. Therefore, “multi-color”
characteristics may not be sufficiently corrected even
in a <case where “single-color” characteristics are
sufficiently corrected. Accordingly, in a case of a
user who frequently performs “multi-color” (e.g.,
photograph) printing, there is a higher possibility of
performing the multi-color calibration rather than

performing the single-color calibration.

In response to above-described wusers' demands,

there 1is a mechanism which provides two buttons
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independently to enable a user to select each of the
single-color calibration and the multi-color
calibration and independently perform the selected
calibration (see Fuji Xerox technical report NO. 19

2010) .

However, according to the "above-described
technique discussed in Fuji Xerox technical report NO.
19 .2010, the single-color calibration and the multi-
color calibration are processing to be independently
performed. Therefore, if only one of two calibrations
is chiefly performed (too often), there 1is a
possibility that the correction accuracy of the

calibration may deteriorate.

SUMMARY OF THE INVENTION

According to an aspect of the present invention,
an imagé processing apparétus includes an image forming
unit configured to form an image, a measuring unit
configured to measure an image formed by the image
forming wunit, a control  unit configured to control
execution of a single-color calibration to be performed
to correct reproduction characteristics of a single-
color formed by the image forming unit based on a
measuring result obtained in a case where the measuring
unit measures a single-color image formed with a
single-color recording agent by the image forming unit,
and execution of a multi-color calibration to be
performed to correct reproduction characteristics of a
multi-color formed by the image forming unit based on a
measuring result obtained in a case where the measuring
unit measures a multi-color 1image formed with a

plurality of recording agents by the image forming
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unit, and a selection unit configured to select whether
to cause the control unit to perform the multi-color
calibration after completing the single-color
calibration or cause the control unit to perform any
one of the single-color calibration and the multi-color

calibration.

According to the present invention, an image
processing apparatus capable of selectively performing
a single-color calibration or a multi-color calibration
can prevent the correction accuracy in the calibration
from deteriorating which is caused by that only one of

two calibrations is chiefly performed (too often).

Further features of the present invention will
become apparent from the following description of
exemplary embodiments with reference to the attached

drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 illustrates a configuration of an image

processing system.

Fig. 2 1is a flowchart illustrating an example

procedure of image processing.

Fig. 3 1s a flowchart illustrating an example

procedure of single-color calibration processing.

Fig. 4 1is a flowchart illustrating an example

procedure of multi-color calibration processing.

Figs. 5A to 5C illustrate a plurality of charts
that can be used in the single-color calibration and

the multi-color calibration.
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Fig. 6 illustrates an example of a menu screen for
executing the single-color calibration and/or the

multi-color calibration.

Fig. 7 1is a flowchart illustrating an example
procedure of the multi-color calibration processing

according to a first exemplary embodiment.

Fig. 8 illustrates an example of a user interface
(UI) screen  according to the first exemplary

embodiment.

Fig. 9 1is a flowchart illustrating an example
procedure of the single-color calibration processing

according to a second exemplary embodiment.

Fig. 10 illustrates an example of a UI screen

according to the second exemplary embodiment.

Fig. 11 is a flowchart illustrating an example

procedure of calibration processing according to a

" third exemplary embodiment.

Fig. 12 illustrates an example of a UI screen

according to the third exemplary embodiment.

Fig. 13 is a flowchart illustrating an example
procedure of calibration processing accordihg to a

fourth exemplary embodiment.

Figs. 14A and 14B illustrate examples of UI

screens according to the fourth exemplary embodiment.

DESCRIPTION OF THE EMBODIMENTS

A first exemplary embodiment of the present
invention is described below. According to the present

exemplary embodiment, when the calibration is to be
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performed, a user can select whether to perform both a
single-color calibration and a multi-color calibration
or to'perform one of them. Therefore, the calibration
can be performed appropriately considering a usage

condition of the user.

Further, according to the present exemplary
embodiment, since both of the single-color calibration
and the multi-color calibration are periodically
performed, it can prevent the correction accuracy in

the calibration from deteriorating.

Fig. 1 illustrates a configuration of an image
processing system according to the present exemplary
embodiment. A multi function printer (MFP) 101 is an
image processing -apparatus that forms images using
cyan, magenta, yellow, and black (hereinafter, C, M, Y,
and K) toners. The MFP 101 1is connected ' to other
network devices via a network 123. A personal computer
(PC) 124 is connected to.the MFP 101 via the network
123. The PC 124 includes a printer driver 125 that

transmits print data to the MFP 101.

The MFP 101 is described in detail below. A

network interface (I/F) 122 can receive print data. A

controller 102 includes a central processing unit (CPU)
103, a renderer 112, and an image processing unit 114.
The CPU 103 includes an  interpreter 104 that can
interpret a page description language (PDL) portion
included in the received print data and generate

intermediate language data 105.

A color management system (CMS) 106 can perform
color conversion using a source profile 107 and a

destination profile 108, and can generate intermediate

language data (post CMS) 111. Profile information
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usable in the color conversion to be performed by the
CMS 106 is described below. The source profile 107 is
used to convert a device-dependent color space, e.g.,
RGB and CMYK color spaces, into a . device-independent
color space, e.g., L*a*b* (hereinafter, referred to as
“Lab”) and XYZ color spaces. Lab 1is the color space
specified by the CIE (Commission Internationale de
l'Eclairage=International Commission on Illumination).
XYZ is also a device-independent color space that is
similar to Lab, which can express a color with three
types of stimulus values. The destination profile 108
is used to convert a device-independent color space
into a device (e.g., printer 115) dependent CMYK color

space.

On the other hand, another color management system
(CMS)‘109 can perform color conversion using a device
link profile 110 and can generaté intermediate language
data (post CMS) 111. The device link profile 110 is
used to directly convert a device-dependent color space
(e.g., RGB or CMYK) into the device (e.g., the printer
115) dependent CMYK color space. Selection of the CMS

106 or the CMS 109 is determined according to a setting

by the printer driver 125.

According to the present exemplary embodiment, a
plurality of color management systems (106 and 109) is
provided according to the type of each profile (107,
108, or 110). However, a single CMS can be configured
to process a plurality of types of profiles. Further,
the type of each profile is not limited to the examples
described  according  to the present exemplary
embodiment. Any type of profile can be used if it can
use the device-dependent CMYK color space of the

printer 115.

,,,,,

,,,,,

nnnnnnn



10

15

20

25

30

The renderer 112 can generate a raster image 113
based on the generated intermediate language data (post
CMS) 111. The image processing unit 114 can perform
image processing on the raster image 113 or an image
read by a scanner 119. The image processing unit 114 1is

described in detail below.

The printer 115 which 1is <connected to the
controller 102 is a printer capable of forming an image
on a sheet using C, M, Y, and K color toners based on
output data. The printer 115 includes a paper feeding
unit 116 that can feed paper as a recording material, a
paper discharge unit 117 that can discharge the paper

on which an image is formed, and a measuring unit 126.

The measuring unit 126 includes a sensor 127 that
can obtain a spectral reflectance value and a device-
independent color space (e.g., Lab or XYZ) value. The
printer 115 includes a CPU 129 that can control various
operations to be performed by the printer 115. The CPU
129 can control the measuring unit 126. The measuring
unit 126 reads a patch from a recording medium (e.g.,
paper) printed by the printer 115 with the sensor 127.
The measuring unit 126 transmits numerical information
obtained from the patch to the controller 102. The
controller 102 performs calculations using the
numerical information received from the measuring unit
126. The controller 102 utilizes the calculation result
for performing the single-color calibration or the

multi-color calibration.

The MFP 101 includes a display device 118 which is

operable as a user interface (UI) for displaying an

instruction message to a user or an operational state

of the MFP 101. The display device 118 can be used in
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the single-color <calibration or the multi-color

calibration.

The scanner 119 includes an auto document feeder.
The scanner 119 irradiates image(s) on a bundle of
documents or a sheet of a document with light emitted
from a light source (not illustrated) and cause a lens
to form a reflected document image on a solid-state
image sensor, such as a charge coupled device (CCD)
sensor. Then, the scanner 119 obtains a raster image
reading signal, as image data, from the solid-state

image sensor.

The MFP 101 includes an input device 120 that is
operable as an interface that receives instructions
input by a wuser. The input device may be partly
configured as a touch panel and integrated with the

display device 118.

The MFP 101 includes a storage device 121 that
stores data processed by the controller 102 and data

received from the controller 102.

A measuring device 128 is an external measuring

device that is connected to a network or to the PC 124.
Similar to the measuring unit 126, the measuring device
128 can obtain a spectral reflectance value and a
device-independent color space (e.g., Lab or XYZ)

value.

Next, an example of processing to be performed by
the image processing unit 114. is described with
reference to Fig. 2. Fig. 2 is a flowchart illustrating
an example of image processing applied to the raster
image 113 or an image read by the scanner 119. An

Application Specific Integrated Circuit (ASIC) (not

10
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illustrated) included in the image pfocessing unit 114

executes the processing illustrated in Fig. 2.

-In step S201, the image processing unit 114
receives 1image data. Then, in step S202, the image
processing unit 114 determines whether the received
data is scanning data received by the scanner 119 or
the raster image 113 received from the printér driver

125.

If the received data is not the scanning data (NO
in step S202), the received data is the raster image
113 having been bitmap rasterized by the renderer 112.
The raster image 113 becomes a CMYK image 211 which is
converted into printer device-dependent CMYK by the

CMS.

If the received data is the scanning data (YES in
step S202), the received data is an RGB image 203.
Therefore, in step S204, thé image processing unit 114
performs color conversion processing to generate a
common RGB image 205. The common RGB image 205 is an
image defined in a device-independent RGB color space
and can be converted into a device-independent color

space (e.g., Lab) through calculations.

On the other hand, in step S206, the image
processing unit 114 performs character determination
processing to generate character determination data
207. According to the present exemplary embodiment, the
image processing unit 114 detects an edge of the image
or the 1like to generate the character determination

data 207.

Next, in step S208, the image processing unit 114
performs filter processing on the common RGB image 205

using the character determination data 207. According

11
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to the ©present exemplary embodiment, the image
processing unit 114 differentiates the filter
processing applied to a character portion and the

filter processing applied to the remaining portion.

Next, in step S209, the image processing unit 114
performs background color removal processing. In step
S210, the image processing unit 114 performs color
conversion processing to generate the CMYK image 211

from which the background has been removed.

Next, in step S212, the image processing unit 114
performs multi-color correction processing using a
four-dimensional look up table (4D-LUT) 217. The 4D-LUT
is usable to convert a combination of C, M, Y, and K
signal values into a combination of different C, M, Y,
and K signal values in outputting respective toners.
The 4D-LUT 217 can be generated by the “multi-color
calibration” described below. Thus, it becomes feasible
to correct a “multi-color”, 1i.e., a composite color
obtainable using a plurality of toners, with reference

to the 4D-LUT.

If the multi-color correction processing in step
S212 is completed, then in step S213, the image
processing unit 114 corrects single-color gradation
characteristics of respective C, M, Y, and K colors,
using a one-dimensional look up table (1D-LUT) 218. The
1D-LUT is usable to correct each of the C, M, Y, and K
colors (i.e., single-colors). The 1D-LUT 218 can be
generated by the "“single-color calibration” described

below.

Finally, in step S214, the image processing unit

114 performs halftone processing (e.g., screen

- processing, error diffusion processing, or the like) to

12
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generate a CMYK image (binary value) 215. Then, in step
5216, the image processing unit 114 transmits the

processed image data to the printer 115.

An example of the “single-color calibration” for
cdrrecting single-color gradation characteristics to be
output from the.printer 115 is described with reference
to FIG. 3. Performing the single-color calibration is
useful to correct single-color color reproduction
characteristics (e.g., maximum density characteristics
and gradation characteristics). The color reproduction
characteristics corresponding to the respective C, M,
Y, and K toners used by the printer 115 cén be
corrected together when the calibration is performed.
More specifically, the processing in the flowchart
illustrated in FIG. 3 can be performed simultaneously

for the respective C, M, Y, and K colors.

Fig. 3 1is the flowchart illustrating a processing
procedure for generating the 1D-LUT 218 to be used to
correct the single-color gradation characteristics. The
CPU 103 performs the processing in the flowchart
illustrated in Fig. 3. The storage device 121 stores
the generated 1D-LUT 218. The display device 118
displays a UI screen including an instruction message
to a user. The input device 120 receives an instruction

from the user.

In step S301, the CPU 103 obtains chart data “A”
302 stored in the storage device 121. The chart data
“A” 302 is used to correct the maximum density of each
single color. The chart data “A” 302 includes signal
values (e.g., 255) based on which maximum density data
of respective C, M, Y, and K “single-colors” can be

obtained.

13
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Next, in step S303, the CPU 103 causes the image
processing unit 114 to perform image processing on the
chart data “A” 302, and causes the printer 115 to print
a chart “A” 304. Fig. 5A 1illustrates an example of a
chart 501 printed based on the chart data “A” 302. The
chart 501 includes four patches 502, 503, 504, and 505
of the respective C, M, Y, and K colors which have been
printed at their maximum densities. In this case, the
image proéessing' unit 114 performs only the halftone
processing in step S214. The image processing unit 114
does not perform the 1D-LUT correction processing in
step 5213 and does not perform the 4D-LUT correction

processing in step S212.

Next, 1in step 8305, the CPU 103 measures the
density of the printed product of the chart “A” 304
with the scanner 119 or the sensor 127 provided in the

measuring unit 126, and obtains a measurement value “A”

306. The measurement value “A” 306 indicates a density

value of each of the C, M, Y, and K colors. Next, in

step S307, the CPU 103 corrects the maximum density of

the measurement value “A” 306 of each color with

reference to the measurement value “A” 306 and a target
value “A” 308 of the maximum density value having been
set beforehand. According to the present exemplary
embodiment, the CPU 103 adjusts device setting values,

such as 1laser output and development bias, of the

- printer 115 so as to equalize the maximum density with

the target value “A” 308.

Next, in step S309, the CPU 103 obtains chart data
“B” 310 stored in the storage device 121. The chart

" data “B” 310 includes signal values of “single-color”

gradation data of C, M, Y, and K. A chart "“B” 312

including patches printed on a recording medium based

14
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on the chart data “B” 310 is illustrated in Fig. 5B. A
chart 506 illustrated in Fif. 5B 1is an example of a
printed product of the <chart “B” 312 including a
plurality of patches printed on a recording medium
based on the chart data “B” 310. The chart 506
illustrated in Fig. 5B includes four patch groups 507,
508, 509, and 510 each including a plurality of

gradation data of C, M, Y, and K colors, respectively.

Next, in step S311, the CPU 103 causes the image
processing unit 114 to perform image processing on the
chart data “B” 310. The CPU 103 causes the printer 115
to print the chart “B” 312. In this case, the image
processing unit 114 performs only the halftone
processing in step S$214. The image processing unit 114
does not perform the 1D-LUT correction processing in
step S213 and does not perform the 4D-LUT correction

processing in step S212. The printer 115 is already

" subjected to the maximum density correction 1in step

S307. Therefore, in this state, the printer 115 can
perform printing at the maximum density which is

substantially equal to the target value “A” 308.

Next, in step S313, the CPU 103 ©performs

_measurement with the scanner 119 or the sensor 127, and

obtains a measurement value “B” 314. The measurement
value “B” 314 indicates a density wvalue that 1is
obtainable from. the gradation of each of C, M, Y, and K
colors. Then, in step S315, the CPU 103 generates the
1D-LUT 218 to be used to correct the single-color
gradation characteristics based on the measurement
value “B” 314 and a target value “B” 316 having been

set beforehand.

15
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Next, an example of the “multi-color calibration”
for correcting multi-color characteristics to be output
from the printer 115 is described with reference to
Fig. 4. Performing the multi-color calibration is
useful to correct multi-color reproduction
characteristics which can be expressed using a
combination (or superposition) of a plurality of color
toners. The CPU 103 provided in the controller 102 can
perform the following processing. The storage device
121 stores the obtained 4D-LUT 217. Further, the
display device 118 displays a UI screen including an
instruction message to a user, and the input device 120

receives an instruction from the user.

The multi-color calibration 1is performéd for
correcting a multi-color to be output from the printer
115 after execution of the single-color calibration.
Accordingly, it is desirable to perform the multi-color
calibration immediately after completing the single-

color calibration.

In step S401, the CPU 103 obtains information
about “multi-color” chart data “C” 402 stored in the
storage device 121. The chart data “C” 402 is used to
correct the multi-color and includes signal values of
the “multi-color” that is a combination of C, M, Y, and
K colors. A chart “C” 404 including a plurality of
patches printed on a recording medium based on the
chart data “C” 402 is illustrated in Fig. 5C. Fig. 5C
illustrates an example of a chart 511 printed based on
the chart data “C” 402. A patch 512 and other patches
included 1in the <chart 511 1is a multi-color patch

configured as a combination of C, M, Y, and K colors.

16
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Next, in étep S403, the CPU 103 causes the image
processing unit 114 to perform image processing on the
chart data “C” 402 and causes the printer 115 to print
the chart “C” 404. In the multi-color <calibration,
since the multi—coldr characteristics of the device is
corrected after completing the single-color
calibration, the image processing unit 114 performs
image processing using the 1D-LUT 218 generated in the

single-color calibration.

Next, in step S405, the CPU 103 measures a multi-
color of the printed product of the chart “C” 404 by
the scanner 119 or the sensor 127 provided in the
measuring unit 126, and obtains a measurement value "“C”
406. The measurement value “C” 406 indicates multi-
color characteristics of the printer 115 after
completion of the single-color calibration. Further,
the measurement value “C” 406 is defined in a device-
independent color space. According to the present
exemplary embodiment, the measurement value “C” 406 is
a Lab value. If the scanner 119 is wused 1in the
measurement, the CPU 103 converts an obtained RGB value
into a Lab value using a three-dimensional (3D)-LUT

(not illustrated).

Next, in step S407, the CPU 103 obtains a Lab-CMY
3D-LUT 409 stored in the storage device 121 and
generates a Lab-CMY  3D-LUT (corrected) 410 Dby
reflecting a difference between the measurement value
“C” 406 and a target value “C” 408 having been set
beforehand in the obtained Lab-CMY 3D-LUT 409. The
Lab-CMY 3D-LUT 1is a three-dimensional LUT usable to
output a CMY value that corresponds to an input Lab

value.

17
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As one specific example of generation methods, the
CPU 103 adds a difference between the measurement value
“C” 406 and the target value “C” 408 to an input-side
Lab value of the Lab-CMY 3D-LUT 409 and performs
interpolation calculation on the difference reflected
Lab value using the Lab-CMY 3D-LUT 409. As a result,
the CPU 103 can generate the Lab-CMY 3D-LUT (corrected)
410.

Next, in step S411, the CPU 103 obtains a' CMY-Lab
3D-LUT 412 stored in the storage device 121 and
performs - calculations using the Lab-CMY 3D-LUT
(corrected) 410. Accordingly, the CPU 103 generates a
CMYKaCMYK 4D-LUT 217. The CMY-Lab 3D-LUT is a three-
dimensional LUT usable to output a Lab value that

corresponds to an input CMY value.

A method for generating the CMYK-CMYK 4D-LUT 217
is specifically described below. The CPU 103 generates
a CMY-CMY 3D-LUT based on the CMY-Lab 3D-LUT 412 and
the Lab-CMY 3D-LUT (corrected) 410. Next, the CPU 103
generates the CMYK-CMYK 4D-LUT 217 in such a way as to
equalize an input value of K with an output value of K.
The CMY-CMY 3D-LUT is a three-dimensional LUT usable to

output a corrected CMY value that corresponds to an

input CMY value.

Fig. 6 1illustrates an example of a UI screen 601
that enables a wuser to select the single-color
calibration and/or the multi-color calibration. The
display device 118 can display the UI screen 601
illustrated in Fig. 6. A button 602 is wused for
receiving an input of starting the single—color
calibration. A button 603 is used for receiving an

input of starting the multi-color calibration. A button

18
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604 is used for receiving an input of'performing the
multi-color calibration after ‘completing the single-

color calibration.

In a case where the button 604 is selected, the
CPU 103 starts the single-color calibration, and after
completing the single-color calibration, starts the

multi-color calibration.

More specifically, after completing the single-
color calibration, the CPU 103 starts the multi-color
calibration with printing the multi-color calibration
chart “C” 404. Alternatively, the CPU 103 may cause the
display device 118 to display a UI screen including a
button for starting the multi-color calibration and
start the multi-color calibration if the button is

pressed by the user.

On thé other hand, in a case where the button 602
is selected, the CPU 103 performs only the single-color
calibration. Similarly, in the case where the button
603 is selected, the CPU 103 performs only the multi-

color calibration.

The reason why the single-color calibration button
and the multi-color calibration button are separately
provided is described below. The CPU 103 refers to the
1D-LUT 218 generated in the single-color calibration in
printing the chart “C” 404 to be used in the multi-
color calibration. Accordingly, it is desirable to
perform the multi-color calibration to correct multi-
color reproduction characteristics immediately after
the single-color calibration has been completed, in
other ~words, immediately after single-color
reproduction characteristics have been corrected.

However, if the CPU 103 performs both of two types of

19
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calibrations, a relatively long processing time is

required for a user to complete the calibrations.

Accordingly, to reduce the processing time, the

CPU 103 enables a user to select the single-color
calibration or the multi-color calibration considering
a usage environment. Thus, the frequency of performing
each calibration may be variable. For example, if a
user often performs monochrome printing, the £frequency
of performing the multi-color calibration decreases. On
the other hand, if a user often performs multi-color
printing (e.g., photograph printing), the frequency of

performing the multi-color calibration increases.

In addition, it is useful to limit a timing when a
user can select a desired button on the color

correction menu on the UI screen 601.

In general, the power source of an image
processing apparatus 1is turned off in the night and
turned on in the morning. Therefore, it is wuseful to
permit a user to select only the button 604 in response
to turning on the power source of the MFP 101.
Alternatively, it is useful to permit a user to select
only the button 604 if both of the calibrations have
not been performed within a predetermined time.
Alternatively, it is useful to permit a user to select
only the button 604 if both of the calibrations have
not been performed until a predetermined number of

sheets are used in printing.

Further, the single-color calibration and the
multi-color calibration can be automatically performed
in series 1if a predetermined time has elapsed, a
predetermined number of sheets are used in printing, or

the power source is turned on.
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As described above, the system is  configured to
permit a user to select only the button 604 at a
predetermined timing when the ‘user performs the
calibration and to prompt a user to select the multi-
color calibration immediately after completing the

single-color calibration at predetermined intervals.

As described above, a user can select whether to
perform the multi—éolor calibration after completing
the single-color calibration (namely, perform both of
the calibrations) or perform either the single-color
calibration or the multi-color calibration.
Accordingly, the calibration can be performed
appropriately considering a usage condition of the

user.

Further, the system can perform control to permit
a usef to select performing both calibrations at
predetermined time intervals and prevent the correction
accuracy of | reproduction characteristics in the
calibration from deteriorating due to non-execution of

one of two calibrations.

Next, an operation to be performed when the button
603 is pressed to select the multi-color calibration is
described below. When the button 603 for performing
only the multi-color calibration 1is pressed, the CPU
103 causes the display device 118 to display a UI
screen that requests a user to determine whether to
perform the single-color calibration before starting
the multi-color calibration. Such a UI screen display
is useful in preventing the correction accuracy in the
multi-color calibration from deteriorating due to non-
execution of the single-color calibration. Fig. 7 1is a

flowchart illustrating an example procedure of
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calibration processing to be performed when the multi-
color calibration is selected. The CPU 103 provided in
the controller 102 performs the following processing
illustrated in Fig. 7. The storage device 121 stores
the obtained data. Further, the display device 118
displays a UI screen including an insfruction message
to a wuser, and the input device 120 receives an

instruction from the user.

In step S701, the CPU 103 starts’thé multi-color
calibration. More specifically, the multi-color
calibration is started when a user presses the button
603 displayed by the display device 118 via the input

device 120.

Next, in step S702, the CPU 103 displays a UI
screen that requests a user to determine whether to
perform the single-color calibration. Fig. 8
illustratés an example of a UI screen 801 that can be
displayed by the display device 118. The UI screen 801
includes a message field 802 in which a message for
prompting a user to determine whether to perform the
single-color calibration on condition that single-color
reproduction characteristics are appropriate in
performing the multi-color calibration (on condition
that the single-color calibration has been performed)
is displayed. The UI screen 801 includes two buttons
803 and 804 that enable the user to determine whether
to perform the single-color calibration in advance. If
the “YES” buttdn 803 is selected, the CPU 103 performs
the single-color calibration. If the “NO” button 804 is
selected, the CPU 103 does not perform the single-color

calibration.
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The UI screen 801 may be displayed every time when
the multi-color calibration is selected and before the
multi-color calibration is performed. Alternatively,
the UI screen 801 may be displayed only when the number
of multi—color calibrations performed after the last
single-color calibration exceeds a threshold value. For
example, in performing the calibration, the UI screen
801 may be displayed when the multi-color calibrations

are consecutively performed five times.

In step S703, the CPU 103 determines whether to
perform the single-color calibration in advance. More
specifically, the CPU 103 determines whether the user
has selected either the button 803 or the button 804 on
the UI screen 801.

If it 1is determined that the single-color
calibration is not performed (NO in step S703), then in
step S704, the CPU 103 performs the multi-color
calibration. The processing to be performed in step
S704 is similar to the processing performed in steps
S401 to S411, and therefore redundant description

thereof will be avoided..

If it is determined that the single-color
calibration is performed (YES in step S703), then in
step 8705, the CPU 103 performs the single-color
calibration. Subsequently, in step S704, the CPU 103
performs the multi-color calibration. The processing to
be performed in step S705 is similar to the processing
performed in steps S301 to S315, and therefore

redundant description thereof will be avoided.

In the proceséing of the flowchart illustrated in
Fig. 7, the CPU 103 constantly performs the multi-color

calibration = after completing the single-color
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calibration. However, it is useful to enable a user to

determine whether to perform the multi-color
calibration after completing the single-color
calibration.

Through the above-described processing of the
flowchart illustrated in Fig. 7, the system can request
a user to determine whether to perform the single-color
calibration before ‘starting the multi-color
calibration. Thus, the correction accuracy in the
multi-color calibration can be prevented from
deteriorating due to non-execution of the single-color

calibration.

Next, an operation to be performed when the button
602 is pressed to select the single-color calibration
is described below. If a user presses the button 602
for performing only the single-color calibration, the
CPU 103 causes the display device 118 to display a UI
screen that requests a user to determine whether to
perform the multi-color calibration after completing
the single-color calibration. Such a UI screen display
is useful in preventing the correction accuracy in the
calibration from deteriorating due to non-execution of

the multi-color calibration.

As described above, the system performs processing
for requesting a user to determine whether to perform
the single-color calibration if performing only the

multi-color calibration is instructed.

In the above-described processing, as a result of
the request, the user may continuously deny to perform
the multi-color calibration each time when the single-

color calibration is completed. In this case, the user
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may continue use of the printer which cannot attain the

expected accuracy.

Considering the above-described situation, - the
system performs processing illustrated in Fig. 9, which
includes displaying a UI screen that requests a user to
determine whether to perform the multi-color
calibration after completing the single-color

calibration.

The CPU 103 provided in the controller 102
performs the processing of the flowchart illustrated in
Fig. 9. The storage device 121 stores the obtained
data. Further, the display device 118 displays a UI
screen including an instruction message to a user, and
the input device 120 receives an instruction from the

user.

First, in step 8901, the CPU 103 performs the

single-color calibration.

More specifically, the CPU 103 starts the single-
color calibration when a user presses the button 602
displayed by the display device 118 via the input

device 120.

The processing to be performed in step S901 1is
similar to the processing performed in steps S301 to
S315, and therefore redundant description thereof will

be avoided.

Next, in step S$902, the CPU 103 causes the display
device 118 to display a UI screen that requests a user
to determine whether to perform the multi-color
calibration. FIG. 10 illustrates an example of a UI
screen 1001 that can be displayed by the display device
118. The UI screen 1001 includes a message field 1002
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in which a message for recommending a user to perform
the multi-color <calibration after completing the
single-color calibration is displayed. The UI screen
1001 includes two buttons 1003 and 1004 that enable the
user to determine whether to perform the multi-color
calibration. If the “YES” button 1003 is selected, the
CPU 103 performs the multi-color calibration. If the
“NO” button 1004 is selected, the CPU 103 does not

perform the multi-color calibration.

The UI screen 1001 may be displayed every time
when  the single-color calibration 1is selected.
Alternatively, the UI screen 1001 may be displayed only
when the number of single-color calibrations performed
after the 1last multi-color calibration exceeds a

threshold value. For example, in performing the

calibration, the UI screen 1001 may be displayed when .

the singlé—color calibrations are consecutively

performed five times.

In step S903, the CPU 103 determines whether to
perform the multi-color calibration. More specifically,
the CPU 103 determines whether the selected button is
the “YES” button 1003 or the “NO” button 1004.

If it is determined that the multi-color
calibration is not performed (NO in step $903), the CPU
103 terminates the processing of the flowchart

illustrated in Fig. 9.

If it is determined that the multi-color

calibration is performed (YES in step S903), then in

step S904, the CPU 103 performs the multi-color
calibration. The processing to be performed step S904

is similar to the processing performed in steps S401 to
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S411, and therefore redundant description thereof will

be avoided.

Through the above-described processing of the

flowchart illustrated in Fig. 9, the system can request

a user to determine whether to perform the multi-color

calibration after completing the single-color
calibration among two types of the calibrations.
Therefore, the system can prevent the multi-color
calibration from being kept unperformed after
completing the single-color calibration. Thus, the
system can prevent a user from continuously using the
printer without obtaining the correction accuracy to be

expected in the calibration.

According to the processing procedure described in
the first exemplary embodiment, when a user selects one
of twovcalibrations, the CPU 103 requests the user to

determine whether to perform the other calibration.

However, a long processing time is required when
two types of calibrations are performed constantly and
continuoﬁsly as a result of the request. In addition,
when the printer wusage status that is variable
depending on each user is taken into consideration, a
sufficient correction result may be obtained in some
cases even when only one of the two types of
calibrations is performed. For example, in general, a
multi-color is easily variable, compared to a single-
color. Therefore, if a user frequently generates multi-
color data, such as photograph data, performing the
multi-color calibration at a higher frequency compared
to that of the single-color calibration may be
effective to obtain a sufficient correction result. In

this case, a user can determine the execution frequency
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of the calibration based on user's experience in such a
way as to perform the single-color calibration once
after continuously performing the multi-color

calibration five times.

Accordingly, in a second exemplary embodiment, if
a user issues an instruction to perform the multi-color
calibration, the system displays the number of multi-
color calibrations performed after the last single-
color calibration when requesting the user to determine
whether to perform the single-color calibration before

performing the multi-color calibration.

Fig. 11 illustrates a processing . procedure
according to the present exemplary embodiment. The CPU
103 provided in the controller 102 performs ‘the
following processing illustrated in Fig. 11. The
storage device 121 stores the obtained data. Further,
the display device 118 displays a UI screen including
an instruction message to a user, and the input device

120 receives an instruction from the user.

In step S$1101, the CPU 103 starts the multi-color

calibration.

More specifically, the CPU 103 starts the multi-
color calibration if a user presses the button 603
displayed by the display device 118 via the input

device 120.

Next, in step 81102, the CPU 103 reads a multi-
color calibration execution counter 1103 and displays a
UI screen that displays the number of multi-color
calibrations having been performed after the last
single-color calibration. The multi-color calibration

execution counter 1103 stores the number of multi-color
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calibrations having been performed after the last

single-color calibration.

Next, in step S1104, the CPU 103 displays'a UT
screen that requests a user to determine whether to
perform the single-color calibration. FIG. 12
illustrates an example of a UI screen 1201 that can be
displayed by the display device 118. The UI screen 1201
includes a message field 1202 and two buttons 1203 and
1204 that are similar to the field 802 and the buttons
803 and 804 illustrated in Fig. 8 and therefore
redundant description thereof will be avoided. The UI
screen 1201 includes a message field 1205 that
indicates the number of multi-color calibrations having
been performed after the last single-color calibration.
A user who frequently performs the multi-color
calibration can check the number of multi-color
calibrations and determine whether to perform the
single-color calibration before starting the multi-

color calibration.

In step S1105, thé CPU 103 determines whether to
perform the single-color calibration in advance. More
Specifically, the CPU 103 determines whether either the
button 1203 or the button 1204 has been selected.

If it 1is determined that the single-color
calibration is performed before starting the multi-
color calibration (YES inl step S1105), then in step
51106, the CPU 103 performs the single-color
calibration. The processing to be performed in step
$1106 is similar to the processing performed in steps
S301 to S315, and therefore redundant description

thereof will be avoided.
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Next, in step S1107, the CPU 103 initializes the
multi-color calibration execution counter 1103. In the

initialized state, the number of multi-color

calibrations performed after the single-color

calibration is =zero.

On the other hand, if it is determined that the
single-color calibration is not performed Dbefore
starting the multi-color calibration (NO in step
S1105), or after completing the initialization of the

multi-color calibration execution counter, then in step

51108, the CPU 103 performs the multi-color

calibration. The processing to be performed in step
$1108 is similar to the processing performed in steps
S401 to S411, and therefore redundant description

thereof will be avoided.

In step S$1109, the CPU 103 adds the number of
executions to the multi-color calibration execution
counter 1103. Then, the CPU 103 terminates the
processing of the flowchart illustrated in FIG. 11.
More specifically, as the multi-color calibration has
been performed once, the multi-color calibration
execution counter 1103 increments its count value by

one.

According to the present exemplary embodiment, the
number of multi-color calibrations having been
performed is displayed in the message field 1205 of the
UI screen 1201. Alternatively, it is useful to provide
a threshold value beforehand with respect to the number
of executions and switch the message contents to be
displayed based on a threshold determination result.
How to switch the message contents 1is specifically

described below. For example, if it 1is determined
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beforehand by a wuser to perform the single-color
calibration after the multi-color calibration has been
consecutively performed five times, a threshold value
to be set for the number of performed multi-color
calibrations is five. In this case, the system does not
display a message for recommending the single-color
calibration if the number of performed multi-color
calibrations is equal to or less than four. However, if
the number of performed multi-color calibrations has
reached five, the system displays a message for
recommending the single-color calibration. The UI
contents may be shifted to a screen that informs a user
of forcibly starting the single-color calibration when
the number of performed multi-color calibrations has
reached the threshold value, in addition to the display

of the above-described message.

Further, according to the ©present exemplary
embodiment, the system displays the number of multi-
color calibrations having been performed after the last
single-color calibration. However, any other
information can be displayed as long as the information
is helpful for a user to determine whether to perform
the single-color calibration. For example, it is useful
to display date and time when the single-color
calibration was performed 1last time and the present
date and time to enable a user to determine whether to

perform the single-color calibration.

According to the above-described exemplary
embodiment, the system can request a user to determine
whether to perform a single-color -calibration. before
starting a multi-color calibration among two types of
the calibrations. Thus, the system can prevent the

correction accuracy in the multi-color calibration from
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deteriorating due to non-execution of the single-color

calibration.

- Further, displaying the number of multi-color
calibrations having been performed after the last
single-color calibration enables a wuser to easily
determine whether to perform a single-color calibration

before starting a multi-color calibration.

Next, a third exemplary embodiment in which the
number of color printed sheets is compared with the
number'of monochrome printed sheets, and a UI screen is
switched according to a monochrome printing output

ratio is described below.

According to the first exemplary embodiment, when
the calibration is performed, the CPU 103 requests a
user to determine whether to perform the other

calibration.

However, a long processing time is required when
two types of calibrations are performed constantly and
continuously as a result of the fequest. In addition,
when the printer wusage status that i1is variable
depending on each user is taken into consideration, a
sufficient correction result may be obtained in some
cases even when only one of the two types of
calibrations 1is performed. For example, 1f a user
frequently performs black monochrome printing, the K
color (i.e., a single color) is mainly used. Therefore,
the execution frequency of the single-color calibration
can be increased compared to that of the multi-color

calibration.

Considering the above-described situation, the
image processing system according to the present

exemplary embodiment compares the number of color
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printed sheets with the number of monochrome printed
sheets and switches a UI screen according to a

monochrome printing output ratio, as described below.

Fig. 13 illustrates a processing procedure

according to the present exemplary embodiment. The CPU

- 103 provided in the controller 102 performs the

following processing illustrated in Fig. 13. The
storage device 121 stores the obtained data. Further,
the display device 118 displays a UI screen including
an instruction message to a user, and the input device

120 receives an instruction from the user.

In step S$1301, the CPU 103 starts the multi-color
calibration. More specifically, the CPU 103 starts the
multi-color calibration. if a user presses the button
603 displayed by the display device 118 via the input

device 120.

Next, in step S1302, the CPU 103 analyzes the
number of printed sheets with reference to a “number of
monochrome printed sheets” counter 1303, a “number of
color printed sheets” counter 1304, and a threshold
value 1305. The “number of mochhrome printed sheets”
counter 1303 indicates the number of monochrome printed
éheets having been output after performing the last
calibration (i.e., the single-color calibration or the
multi-color calibration). The ‘“number of monochrome
printed sheets” counter 1303 increments its count value
each time when a monochrome printing is performed in an
ordinary Jjob. The “number of color printed sheets”
counter 1304 indicates the number of color printed
sheets having been ‘output, after performing the last

calibration. The “number of color printed sheets”
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counter 1304 increments its count value each time when-

a color printing is performed in an ordinary job.

As an analyzing method, the following formula (1)
is used tb calculate a ratio R with reference to count
values of the “number of monochrome printed sheets”
counter 1303 and the “number of color printed sheets”

counter 1304.

[Formula 1]

R = CNTm
(CI@Trn+(3NT‘c)

s (1)

In formula (1), CNTm represents the number of
monochrome printed sheets, and CNTc vrepresents the

number of color printed sheets.

The threshold value 1305 1is compared with the
ratio R. If the ratio R is greater than the threshold
value, the CPU 103 determineé that the current print
operation 1is mainly performed for the 'monochrome

printing.

Next, in step S1306, the CPU 103 determines
whether the monochrome printing output ratio is equal
to or greater than a threshold value with reference to

the ratio R and the threshold value 1305.

If it is determined that the monochrome printing
output ratio is less than the threshold value (NO in
step S1306), then in Step S1307, the CPU 103 causes the
display device 118 to display a UI screen for
recommending a user to perform the multi-color
calibration. When the monochrome printing output ratio
is less than the threshold value, the ratio of color
printing is relatively high. Therefore, performing the

multi-color <calibration is wuseful to obtain high
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correction accuracy. Fig. 14A illustrates an example of
a UI screen 1401 that can be displayed by the display
device 118. The UI screen 1401 includes two buttons
1403 and 1404 that are similar to the-buttoné 803 and
804 illustrated in Fig. 8, and therefore redundant
description thereof will be avoided. The UI screen 1401
includes a display field 1402 in which a message for
recommending to perform the multi-color calibration and
requesting a user to determine whether to perform the
multi-color calibration 1is displayed. The UI screen
1401 includes a display field 1405 in which the number
of color printed sheets and the number of monochrome
printed sheets having been output after the last
calibration are indicated, thus a user can check the
number of output sheets in the display field 1405 as a

criterion of determination.

If it is determined that the monochrome printing
output ratio is‘equal to or greater than the threshold
value (YES in step S1306), then in step S1308, the CPU
103 causes the display device 118 to display a UI
screen that does not recommend a user to perform the
multi-color calibration. When the monochrome printing
output ratio is equal to or greater than the threshold
value, the ratio of monochrome printing is relatively
high. Therefore, even if the multi-color calibration is
performed, the validity is low. Fig. 14B illustrates an
example of a UI screen 1406 that can be displayed by
the display device 118. The UI screen 1406 includes two
buttons 1408 and 1409 that are similar to the buttons
803 and 804 illustrated in Fig. 8, and therefore
redundant description thereof will be avoided. The UI
screen 1406 includes a display field 1407 in which a

message for not recommending to perform the multi-color
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calibration and requesting a user to determine whether
to perform the multi-color calibration without change
is displayed. The UI screen 1406 includes a display
field 1410 in which the number of color printed sheets
and the number of monochrome printed sheets having been
output after the last calibration are indicated, thus a
user can check the number of output sheets in the

display field 1410 as a criterion of determination.

In step S1309, the CPU 103 determines whether to
perform the multi-color calibration. More specifically,
the CPU 103 determines whether the selected button is
the “YES” button 1403 (or 1408) or the “NO” button 1404
(or 1409).

If it is determined that the multi-color
calibration 1s performed (YES in step S1309), then in
step S1310, the CPU 103 performs the multi-color

calibration. The processing to be performed in step

S1310 is similar to the processing performed in steps
$5401 to S411, and therefore redundant description

thereof will be avoided.

If it is determined that the multi-color
calibration 1is not performed (NO in step S1309), then
in step S1311, the CPU 103 performs the single-color
calibration. The processing to be performed in step
S1311 is similar to the processing performed in steps
S301 to S315, and therefore redundant description

thereof will be avoided.

Next, in step S1312, the CPU 103 initializes the
“number of monochrome printed sheets” counter 1303 and
the “number of color printed sheets” counter 1304, and

then terminates the ©processing of the flowchart
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illustrated in FIG. 13. After the counter is

initialized, the number of output sheets becomes zero.

According to the present exemplary embodiment, the
threshold value 1305 is a fixed value. However, a user
may set the threshold value 1305 via the display device
118 and the input device 120.

Further, according to the present exemplary

embodiment, although the CPU 103 performs the single-

color calibration when the multi-color calibration is'

not performed, the CPU 103 can terminate the processing
of the flowchart illustrated in Fig. 13 without

performing the single-color calibration.

According to the above-described exemplary
embodiment, the system can request a user to determine
whether to perform a single-color calibration before
starting a multi-color calibration among two types of
the calibrations. Thus, the system can prevent the
correction accuracy in the multi-color calibration from
deteriorating due to non-execution of the single-color

calibration.

Further, the display of whether to recommend the
multi-color calibration in the display wunit can be

switched according to the monochrome printing output

"ratio, so that a user can easily determine whether to

perform the multi-color calibration.

Further, displaying the number of color printed
sheets and the number of monochrome printed sheets is
useful to enable a user to easily determine whether to

perform the multi-color calibration.

Further, the present invention is applicable to an

inkjet printer or a thermal printer although the above-
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described exemplary embodiments are described based on

an electrophotographic apparatus. The scope of the

present invention is not limited to a specific printer
type. Further, the toner is an example of the recording
agent usable in electrophotographic printing. However,
any other appropriate recording agent (e.g., ink) can
be used in the printing. The scope of the present
invention is not limited to a specific recording agent

type.

Embodiments - of the present invention can also be
realized by a.computer of a system or apparatus that
reads out and executes computer executable instructions
recorded on a storage medium (e.g., non-transitory
computer-readable storage medium) to perform the
functions of bne or more of the above-described
embodiments of the present invention, and by a method
performed by the computer of the system or apparatus
by, for example, reading out and executing the computer
executable instructions from the storage medium to
perform the functions of one or more of the above-
described embodiments. The computer may comprise one or
more of a central processing unit (CPU), micro
processing unit (MPU), or other circuitry, and may

include a network of separate computers or separate

computer processors. The computer executable

instructions may be provided to the computer, for
example, from a network or the storage medium. The
storagé medium may include, for example, one or more of
a ‘hard disk, a random-access memory (RAM), a read only
memory (ROM), a storage of distributed computing
systems, an optical disk (such as a compact disc (CD),

digital wversatile disc (DVD), or Blu-ray Disc (BD)
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the like.

While the present invention has been described
with reference to exemplary embodiments, it is to be
understood that the invention is not 1limited to the
disclosed exemplary embodiments. The scope of the
following c¢laims 1is to be accorded the broadest
interpretation so as to encompass all modifications,

equivalent structures, and functions.
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CLAIMS:

1. An image processing apparatus having a printer
configured to form an image and performing correction
by using correction data when the image is formed by
the printer, the imége processing apparatus comprising:

a sensor configured to obtain a measurement value

by measuring an image-fbrmed by the printer;

at least one processor configured to control:

execution of a single-color calibration, the
single-color calibration being executed to
generate single-color image forming
correction data that is to be used when a
single-color image is formed by the printer,
the single-color image forming correction
data being generated in the single-color
calibration by using the measurement value
acquired by the sensor by measuring at least
one single-color patch formed by the printer,
the at least one single-color patch being
formed by using a toner of a single kind of
color;

execution of a multi-color calibration, the
multi-color calibration being executed to
generate multi;color image forming correction
data that is to be used when a.multi-color
image is formed by the printer, the multi-
color image forming correction data being
generated in the multi-color calibration by
using the measurement value acquired by the
sensor by measuring at least one multi-color
patch formed by the printer, the at least one

multi-color patch being formed by using a
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toner of multiple kinds of color;

display of a first screen on a display for

enabling a user to select whether to cause the

at least one processor to perform the single-
color calibration or the multi-color
calibration; and

display of a second screen on the display for
enabling a user to select whether to cause the
at least one processor to perform the multi-
color calibration with performing the single-
color calibration or to cause the multi-color
calibration without performing the single-
color calibration, if causing the at least one
processor to perform the multi-color
calibration is selected by the user via the

first screen displayed on the display.

2. The image processing apparatus according to
claim 1, wherein the at least one processor further
operates to control display of a third screen for a
user to select whether to cause the at 1least one
processor to perform the multi-color calibration, after
the single-color calibration has been selected by the
user via the first screen displayed on the display and
the single-color calibration has been performed by‘the

at least one processor.

3. The image processing apparatus according to
claim 1, wherein, in a case where the number of times
that the multi—color‘calibration has been performed by
the at least one processor while the single-color
calibration has not been performed by the at least one

processor 1is greater than a threshold wvalue, the at
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least one processor further operates to control display
of, befo;e'the_multifcolor calibration is performed by
the at least one processor, a screen for prompting a
user to cause the at least one processor to perform the

single-color calibration.

4., The image processing apparatus according to
claim 1, wherein, in a case where the number of times
that the single-color calibration has been performed by
the at least one processor while the multi-color
calibration has not been performed by the at least one
processor 1is greater than a threshold value, the at
least one processor further operates to control display
of, after the single-color . calibration has been
performed by the at least one processor, a screen for
prompting a user to cause the at least one processor to

perform the multi-color calibration.

5. The image processing apparatus according to
claim 1, wherein, before the multi-calibration is
performed by the at least one processor, a screen is
displayed for indicating information to be used to
determine whether to cause the at least one processor

to perform'the single-color calibration.

6. The 1image processing apparatus according to
claim 5, wherein information usable in determining
whether to cause the at least one processor to perform
the single-color calibration is the number of times
that multi-color calibration has been performed by the
at least one processor after the single-color
calibration has been performed by the at least one

processor.
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7. The image processing apparatus according to

.claim 1, wherein, in a case where a ratio of sheets

output by single-color printing to the total number of
sheets output after the single-color calibration or the
multi-color calibration has been performed by the at
least one processor is less than a threshold wvalue, the
at least one proceésor further operates to control
display of a screen for prompting a user to cause the
at 1least one processor to perform the multi-color

calibration.

8. The 1image processing apparatus according to
claim 1, wherein the at least one processor further
operates to control display of the first screen for a
user to select whether to cause the at 1least one
processor to perform the single-color calibration, to
perform the multi-color calibration or to perform the
multi-color calibration after performing the single-

color calibration.

9. The image processing apparatus according to
claim 8, wherein the at least one processor further
operates to control, after each predetermined time
period, display of the first screen in such a manner
that the user is able to select only to cause the at
least one ©processor to perform the multi-color
calibration after performing the single-color

calibration.

10. The image processing apparatus according to
claim 8, wherein the at least one processor further
operates to control, each time that a predetermined

number of sheets have been used in printing, display of
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the first screen in such a manner that the user is able
to select only to cause the at least one processor to
perform the multi-color calibration after performing

the single-color calibration.

11. The image processing apparatus according to
claim 8, wherein the at least one processor further

operates to control, 1in response to turn on a power

source of the image processing apparatus, display of

the first screen in such a manner that the user is able
to select only to cause the at least one processor to
perform the multi-color calibration after performing

the single-color calibration.

12. A method for calibrating an image processing
apparatus which has a printer configured to form an
image, performs correction by using correction data
when the image is formed by the printer, and has a
sensor configured to obtain a measurement value by
measuring an image formed by the printer, the method
comprising: '

perforﬁing at least one of a single-color

calibfation and a multi-color calibration, the
single-color calibration being executed to
generate single-color image forming correction
data that is to be used when a single-color
image is formed by the printer, the single-
color image forming correction data being
generated in the single-color calibration by
using the measurement value acquired by the
sensor by measuring at least one single-color
patch formed by the printer, the at least one

single-color patch being formed using a toner
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of a single kind of color;

the multi-color calibration being executed to
generate multi-color image forming correction
data that is to be used when a multi-color
image is formed by the printer, the multi-color
image forming correction data being generated
in the multi-color calibration by using the
measurement value acquired by the sensor by
measuring at least one multi-color patch formed
by the printer, the at least one multi-color
patch being formed by using a toner of multiple
kinds of color;

displaying a first screen on a display for
enabling a user to select whether to perform
the single-color calibration or the multi-color
calibration; and

displaying a second screen on the display for a
user to select whether to perform the multi-
color calibration with performing the single-
color calibration or to perform the multi-color
calibration without performing the single-color
calibration, if performing of the multi-color
calibration is selected by the uéer via the

displayed first screen.

13. The method according to claim 12, further
comprising:
| displaying a screen, after the single-color
calibration has been selected and the single-color
calibration has been performed, for a user to select

whether to perform the multi-color calibration.
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14. The method according to claim 12, wherein:
in a case where the number of times that the
multi-color calibration has been performed while the

single-color calibration has not been performed is

‘greater than a threshold value, before the multi-color

calibration is performed, a screen 1is displayed for
prompting a user to select to perform the single-color

calibration.

15. The method according to claim 12, wherein:

in a case where the number of times that the
single-color calibrétion has been performed while the
multi-color calibration has not been performed is
greater than a threshold value, after the single-color
calibration has been performed, a screen is displayed
for prompting a user to select to perform the multi-

color calibration.

16. The method according to claim 12, wherein:

in a case where displaying before the multi-
calibration is performed, a screen is displayed for
indicating information to be used to determine whether

to perform the single-color calibration.

17. The method according to claim 12, wherein the
first screen 1is displayed for the user to select
whether to perform the single-color calibration, to
perform the multi-color calibration or to perform the
multi-color calibration after performing the single-

color calibration.

18. The method according to claim 17, wherein, at

every predetermined time period, the first screen is
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displayed in such a manner that the user is able to
select only the performing of the multi-color
calibration after performing of the single-color

calibration.

19. The methdd according to claim 17, wherein,
each time when a predetermined number of sheets are
used in printing, the first screen is displayed in such
a manner that the user is able to select only to
perform the multi-color calibration after performing

the single-color calibration.

20. The method according to claim 17, wherein, in
response to turning on a power source of an image
processing apparatus, the first screen is displayed in
such a manner that the user is able to select only to
perform the multi-color calibration. after performing

the single-color calibration.
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