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COLORIMETRIC APPARATUS AND
COLORIMETRIC METHOD

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to a colorimetric appa-
ratus and colorimetric method capable of colorimetry.
[0003] 2. Description of the Related Art

[0004] Recently, due to their high image quality, inkjet
printing apparatuses are often used as industrial printing
apparatuses for dealing with printed materials. The inkjet
printing apparatuses require high reproducibility for even a
small color tone difference or slight density unevenness of an
output image. The inkjet printing apparatus sometimes
includes a plurality of printheads and nozzle arrays for dis-
charging ink of the same color. In this case, the discharge
characteristic may differ between the printheads or the nozzle
arrays owing to variations of the heat generation amount of a
heater for discharging ink or variations of the diameter of a
nozzle for discharging ink, failing to obtain a desired color
tone in an output image. To cope with such color tone differ-
ence, calibration is generally executed. The calibration
changes a gamma table used in gamma correction processing
for correcting the discharge characteristic of a printhead. For
example, a patch image is printed on a sheet using a plurality
of printheads and nozzle arrays, and the gamma table is
appropriately set again based on the printing result.

[0005] The inkjet printing apparatus is often used for proof
in printing because the running cost in printing is lower than
in another type of printing apparatus. The poof aims at out-
putting the same result as the tint of'a final printed material, so
color proof is performed to adjust the color to that of the final
printed material, in addition to the above-mentioned calibra-
tion. For example, a profile is created so that the same color as
a target CMYK or RGB input is output by taking account of
the apparatus-specific color reproduction characteristic and
the characteristics of a sheet used in color proof. Printing
based on the created profile can output the same tint as that of
a final printed material.

[0006] A colorimeter is used in the above-described cali-
bration and profile creation. It is common to use a reflection
spectral colorimeter capable of measuring reflected light in
the visible light region for each wavelength band and output-
ting a chromaticity complying with a colorimetric system
such as CIEL*a*b* in accordance with the measurement
result. In recent years, inkjet printing apparatuses which
include a colorimetric sensor and can perform seamless colo-
rimetry for a printed material are also used.

[0007] Recently, there are various types of sheets (printing
media) designed for inkjet printing apparatuses, including art
paper and Japanese paper. A sheet containing a fluorescent
brightener for making output look whiter is sometimes used.
When the user selects a sheet from various types of sheets
available from third parties and is to print, he needs to create
aprofile in accordance with an inkjet printing apparatus to be
used because the sheet vender does not always provide a
profile optimum for all inkjet printing apparatuses.

[0008] A fluorescent brightener-containing sheet differs
greatly in appearance depending on the intensity of ultravio-
let light contained in a light source, even under a light source
which looks the same. This is because light in the ultraviolet
(UV)wavelength band contained in the light source is excited
by the fluorescent brightener contained in the sheet and
reflected as visible light. For a light source containing no
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ultraviolet light region and a sheet containing no fluorescent
brightener, an intensity in the wavelength band of the light
source becomes equal to one in the wavelength band of light
reflected by the sheet. However, when a fluorescent bright-
ener-containing sheet is measured under a ultraviolet light
region-containing light source, light in the wavelength band
ofultraviolet light is excited by the fluorescent brightener and
reflected as visible light. For this reason, an intensity in the
wavelength band of ultraviolet light affects the wavelength
band of visible light. Even if intensity in the visible light
region of the light source remains unchanged, the difference
of the spectral intensity in the ultraviolet light region makes
the tint look different. This is known as a metamerism phe-
nomenon, in which the tint of an image printed on a sheet
looks different depending on the type of observation light
source used to evaluate the image. Under these circum-
stances, in proofand production printing requiring strict color
management, light source conditions such as the presence/
absence of the ultraviolet (UV) blocking filter of a measure-
ment light source are defined by international standards (for
example, ISO13655: 2009, and ISO3664). Recently, the
spectral intensity of an ultraviolet light source is also defined
to make a measurement light source and environment light
source match each other more strictly.

[0009] To evaluate an optimal color under an environment
light source, a plurality of profiles are created based on the
results of measurement under a plurality of measurement
light sources. Measurement of the spectral reflectance con-
siders various light source conditions, so the colorimeter is
often configured to allow the user to arbitrarily attach or
detach an UV blocking filter. Some colorimeters can measure
a color under desired conditions by using an ultraviolet light
source and visible light source as a plurality of physical light
sources and switching between these light sources. Such a
colorimeter can be used to easily obtain colorimetric values
under a plurality of light sources in profile creation.

[0010] In general, the number of patches to undergo colo-
rimetry in calibration is about 300, and the number of patches
to undergo colorimetry in profile creation is as many as 1,000.
Further, every time one measurement condition is added, the
amount of colorimetric result data is doubled. That is, every
time the measurement light source is switched, a buffer area
for saving a measured spectral reflectance needs to be ensured
for the number of patches mentioned above. Generally, the
frequency at which colorimetry under a plurality of light
source conditions is performed is much lower than the fre-
quency at which colorimetry under a fixed light source con-
dition (for example, closed-loop calibration) is performed.
Owing to low-frequency measurement, a large buffer area
needs to be ensured. Japanese Patent Laid-Open No. 2009-
220290 discloses an arrangement in which a colorimeter is
directly controlled by a printer via a USB connection.

[0011] However, as the number of patches increases, colo-
rimetric result data consumes the limited storage area of the
USB.

SUMMARY OF THE INVENTION

[0012] Anaspectofthe present invention is to eliminate the
above-mentioned problems with the conventional technol-
ogy. The present invention provides a colorimetric apparatus
and colorimetric method for suppressing an increase in the
storage amount of measurement results in colorimetry using
a plurality of light sources.
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[0013] The present invention in its first aspect provides a
colorimetric apparatus comprising: an irradiation unit config-
ured to be able to irradiate a sheet with at least one of visible
light and ultraviolet light; an acquisition unit configured to
acquire a spectral reflectance for each of a plurality of wave-
length regions based on light reflected by the sheet; a memory
unit; and a storing unit configured to store, in the memory
unit, a spectral reflectance acquired by the acquisition unit in
a case where the sheet is irradiated with the visible light,
wherein the storing unit stores, in the memory unit, a spectral
reflectance in a wavelength region shorter than a predeter-
mined wavelength among spectral reflectances acquired by
the acquisition unit in a case where the sheet is irradiated with
both the visible light and the ultraviolet light.

[0014] The present invention in its second aspect provides
a colorimetric apparatus comprising: an irradiation unit con-
figured to be able to irradiate a sheet with at least one of
visible light and ultraviolet light; an acquisition unit config-
ured to acquire a spectral reflectance for each of a plurality of
wavelength regions based on light reflected by the sheet; a
memory unit; and a storing unit configured to store, in the
memory unit, a spectral reflectance acquired by the acquisi-
tion unit in a case where the sheet is irradiated with both the
visible light and the ultraviolet light, and store, in the memory
unit, a spectral reflectance in a wavelength region shorter than
a predetermined wavelength among spectral reflectances
acquired by the acquisition unit in a case where the sheet is
irradiated with the visible light.

[0015] The present invention in its third aspect provides a
colorimetric method comprising: a first acquisition step of
acquiring a spectral reflectance for each of a plurality of
predetermined wavelength regions based on light reflected by
a sheet in a case where the sheet is irradiated with visible
light; a first storing step of storing, in a memory unit, a
spectral reflectance acquired in the first acquisition step; a
second acquisition step of acquiring a spectral reflectance for
each of the plurality of wavelength regions based on light
reflected by the sheet in a case where the sheet is irradiated
with both visible light and ultraviolet light; and a second
storing step of storing, in the memory unit, a spectral reflec-
tance in a wavelength region shorter than a predetermined
wavelength among spectral reflectances acquired in the sec-
ond acquisition step.

[0016] The present invention in its fourth aspect provides a
colorimetric method comprising: a first acquisition step of
acquiring a spectral reflectance for each of a plurality of
predetermined wavelength regions based on light reflected by
a sheet in a case where the sheet is irradiated with both visible
light and ultraviolet light; a first storing step of storing, in a
memory unit, a spectral reflectance acquired in the first acqui-
sition step; a second acquisition step of acquiring a spectral
reflectance for each of the plurality of wavelength regions
based on light reflected by the sheet in a case where the sheet
is irradiated with visible light; and a second storing step of
storing, in the memory unit, a spectral reflectance in a wave-
length region shorter than a predetermined wavelength
among spectral reflectances acquired in the second acquisi-
tion step.

[0017] The present invention can suppress an increase in
the storage amount of measurement results in colorimetry
using a plurality of light sources.

[0018] Further features of the present invention will
become apparent from the following description of exem-
plary embodiments with reference to the attached drawings.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0019] FIG. 1 is a block diagram showing the arrangement
of'a colorimetric apparatus connected to a printing apparatus;
[0020] FIG. 2 is a flowchart showing the sequence of a
measurement method in the first embodiment;

[0021] FIG. 3 is a flowchart showing the sequence of a
measurement method in the second embodiment;

[0022] FIG. 4 is a flowchart showing the sequence of pro-
cessing in step S304;

[0023] FIGS. 5A and 5B are flowcharts showing the
sequence of processing in step S306 in the third embodiment;
[0024] FIG. 6 is a graph showing the spectral reflectance of
a fluorescent brightener-added sheet;

[0025] FIG. 7 is a view showing the arrangement of an
inkjet printing apparatus; and

[0026] FIG. 8 is a block diagram showing the control
arrangement of the inkjet printing apparatus.

DESCRIPTION OF THE EMBODIMENTS

[0027] Preferred embodiments of the present invention will
now be described hereinafter in detail, with reference to the
accompanying drawings. It is to be understood that the fol-
lowing embodiments are not intended to limit the claims of
the present invention, and that not all of the combinations of
the aspects that are described according to the following
embodiments are necessarily required with respect to the
means to solve the problems according to the present inven-
tion. Note that the same reference numerals denote the same
parts, and a repetitive description thereof will be omitted.

First Embodiment

[0028] The first embodiment uses a printing apparatus
which prints an image on a sheet serving as a printing medium
based on image data. In the embodiment, a measurement
apparatus which measures the color of the patch image (to be
referred to as a patch hereinafter) of a patch chart, and the
printing apparatus may be separated or integrated. The print-
ing apparatus suffices to print an image on a sheet, and, for
example, an inkjet printing apparatus is used. The arrange-
ment of the inkjet printing apparatus as an example of the
printing apparatus will be described later.

[0029] FIG. 1 is a block diagram showing the arrangement
of'the colorimetric (color measuring) apparatus connected to
the printing apparatus. A printing apparatus 3 is, for example,
an inkjet printing apparatus, and is connected to a colorimet-
ric control device 2 in a colorimetric apparatus 18. The colo-
rimetric control device 2 includes a first interface circuit 6 and
second interface circuit 7 for external connection. A compari-
son circuit 16 shown in FIG. 1 will be described in the second
embodiment. The first interface circuit 6 is connected to a
colorimeter 1 via a signal line 5. The first interface circuit 6
transmits an instruction such as white color proof or colorim-
etry execution to the colorimeter 1, and receives a colorimet-
ric result and information such as an error or status from the
colorimeter 1 in response to the instruction. The second inter-
face circuit 7 is connected to the printing apparatus 3 via a
signal line 4. The colorimetric control device 2 operates as a
host for the printing apparatus 3. The printing apparatus 3
transmits operation instructions necessary for colorimetry via
the signal line 4, and receives output data from the colorim-
eter 1 via the colorimetric control device 2.

[0030] The operation instructions necessary for colorim-
etry include an instruction to move the colorimeter 1 to a
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position where colorimetry for a target patch is possible, and
an instruction about the operation of a fixing fan for fixing a
printed patch. A CPU 8 of the colorimetric control device 2
receives an instruction from the printing apparatus 3 via an
internal common bus 11, analyzes it, and controls the colo-
rimeter 1, a colorimeter moving motor 13, a sheet moving
motor 14, and a fixing fan 15 in accordance with the instruc-
tion contents.

[0031] The colorimeter 1 is a spectral reflectance measure-
ment device formed from a measurement system for 0° to 45°.
The colorimeter 1 has a scan colorimetric function of con-
tinuously measuring the colors of patches while moving on a
strip of patches at a predetermined speed, and a single colo-
rimetric function of measuring one patch at a fixed position.
The colorimeter 1 includes two independent light sources for
measurement, that is, an ultraviolet light source (UV-LED)
having an emission intensity peak near 360 to 390 nm, and a
visible light source (white LED) which emits light in a wave-
length band near 400 to 700 nm. The colorimeter 1 splits light
reflected on an object to be measured into 10-nm bands in the
visible light band of 400 to 700 nm, and outputs spectral
reflectance measurement values for 31 wavelength regions
after white poof using a reference white plate.

[0032] The colorimeter 1 executes a colorimetric operation
in accordance with an instruction set received from the colo-
rimetric control device 2. The instruction set received by the
colorimeter 1 from the colorimetric control device 2 includes
a status output instruction, white color proof execution
instruction, and colorimetry execution instruction for the
colorimeter 1. As arguments for the colorimetry execution
instruction, colorimetric light source conditions are set. The
colorimetric light source conditions are, for example, setting
of'the type of light source such as an A light source, printing
evaluation light source D50, reference daylight light source
D65, or evaluation fluorescent light source F12, and setting of
the presence/absence of UV blocking. Upon receiving a colo-
rimetry execution instruction from the colorimetric control
device 2, the colorimeter 1 sets the intensities of the mounted
ultraviolet light source and visible light source in accordance
with the settings of the colorimetric light source conditions
serving as arguments. The colorimeter 1 stores in advance the
intensities of the respective light sources such as the intensi-
ties of the ultraviolet light source and visible light source for
the light source D50.

[0033] Next, a colorimetric operation in the embodiment
will be explained. First, a patch chart (not shown) which has
been printed on a sheet by the printing apparatus 3 and is to
undergo colorimetry is output from the printing apparatus 3
and fed to the colorimetric apparatus 18. A plurality of
patches are arranged in strips on the patch chart. After feed-
ing, the printing apparatus 3 transmits a fixing instruction to
the colorimetric control device 2 by using a predetermined
fixing time and rotational speed as arguments in accordance
with the sheet type. Upon receiving the fixing instruction, the
colorimetric control device 2 controls the sheet moving motor
14 to move the patch chart to a fixing unit (not shown). At this
time, the CPU 8 controls the sheet moving motor 14 via a
mechatronics control unit 10. After the sheet reaches the
fixing unit, the CPU 8 controls the fixing fan 15 via the
mechatronics control unit 10 to rotate at a desired rotational
speed for a desired time. Upon completion of fixing, the
colorimetric control device 2 transmits a normal end status to
the printing apparatus 3. Upon receiving the normal end sta-
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tus, the printing apparatus 3 transmits a colorimetry instruc-
tion for the patch chart to the colorimetric control device 2.
[0034] Upon receiving the colorimetry instruction, the
colorimetric control device 2 controls the sheet moving motor
14 via the mechatronics control unit 10 to move the sheet to a
colorimetric position. After moving the sheet to the colori-
metric position, the colorimetric control device 2 uses a colo-
rimetric light source condition and measurement patch count
given by the printing apparatus 3 as arguments for the colo-
rimeter 1, and transmits a colorimetry preparation instruction
to the colorimeter 1. Upon receiving the colorimetry prepa-
ration instruction, the colorimeter 1 acquires the intensities of
the ultraviolet light source and visible light source associated
with light sources set in the colorimetric light source condi-
tion, and starts preliminary emission of the respective light
sources. The preliminary emission is an operation for stabi-
lizing a change of the emission amount immediately after
lighting of the LED to a steady state. The preliminary emis-
sion time is set in advance for each of the ultraviolet light
source and visible light source. After the end of preliminary
emission, the colorimeter 1 transmits a preliminary emission
end status to the colorimetric control device 2. Upon receiv-
ing the preliminary emission end status, the colorimetric con-
trol device 2 drives the colorimeter moving motor 13. When
the colorimeter 1 reaches the first measurement target patch
on a strip, the colorimetric control device 2 transmits a colo-
rimetry start instruction to the colorimeter 1. Upon receiving
the colorimetry start instruction, the colorimeter 1 starts colo-
rimetry by the measurement patch count.

[0035] Thecolorimeter 1 transmits the spectral reflectances
of all the measured patches to the colorimetric control device
2 via the signal line 5. The colorimetric control device 2 saves
the spectral reflectances of all the measured patches ina RAM
9. After the end of saving the spectral reflectances of all the
measured patches, the CPU 8 transmits a colorimetry end
status to the printing apparatus 3 via the signal line 4. The
printing apparatus 3 transmits a colorimetric result acquisi-
tion instruction to the colorimetric control device 2. The
colorimetric control device 2 transmits the spectral reflec-
tance data saved in the RAM 9 to the printing apparatus 3 via
the signal line 4.

[0036] To change the measurement light source condition
and newly execute colorimetry, the printing apparatus 3 trans-
mits a colorimetry execution instruction to the colorimetric
control device 2 by using measurement light source condi-
tions for new measurement as arguments. Upon completion
of colorimetry under all the measurement light source condi-
tions, the printing apparatus 3 converts the received spectral
reflectance data into chromaticities in a desired color space
such as CIEXYZ or CIEL*a*b* by using the standard field of
view and the standard luminosity function. When the colo-
rimeter 1 measures a strip formed from a plurality of patch
lines, the colorimetric control device 2 drives the sheet mov-
ing motor 14 to move a sheet, and performs the same colori-
metric operation as that described above for each patch line.
[0037] In the embodiment, a table which associates each
sheet type and a cutoff start wavelength Acutoft is saved in
advance a ROM 18 in FIG. 1. The cutoff start wavelength
Acutoff is set in advance based on the result of measuring
spectral reflectances of a sheet by the colorimeter 1 at two
different intensity settings of the ultraviolet light source. For
example, the spectral reflectance of a sheet is measured under
two conditions, that is, a measurement light source condition
(the absence of UV blocking) in which the ultraviolet light
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source emits light at a predetermined intensity (example of
the second emission intensity) in addition to the visible light
source, and a measurement light source condition (the pres-
ence of UV blocking) in which the ultraviolet light source is
turned off (example of the first emission intensity) and mea-
surement is performed using only the visible light source.
Measurement results are compared in every 10 nm from 400
to 700 nm, and a shortest wavelength in a wavelength band
where the difference becomes equal to or smaller than a given
threshold is specified as the cutoff start wavelength Acutoff.
The threshold is, for example, 0.5% on reflectance basis.
Graphs A and B in FIG. 6 represent spectral reflectances
obtained when a fluorescent brightener-added sheet (corre-
sponding to white) is measured by turning on both the ultra-
violet light source and visible light source (the absence of UV
blocking), and when the ultraviolet light source is turned off
and the spectral reflectance is measured using only the visible
light source (the presence of UV blocking). As represented by
the graphs A and B in FIG. 6, a comparison between the
spectral reflectances reveals that the difterence between these
reflectances becomes equal to or smaller than 0.5% near a
wavelength of 600 nm. Thus, 600 nm is stored as the cutoff
start wavelength Acutoff in the ROM 18.

[0038] Intheembodiment, when transmitting a colorimetry
execution instruction from the printing apparatus 3 to the
colorimetric control device 2, a sheet type is designated as an
argument. For example, a fluorescent brightener-added sheet
is designated. Upon receiving the colorimetry instruction, a
cutoff circuit 17 in FIG. 1 reads out, from the ROM 18, a
cutoff start wavelength Acutoff corresponding to the sheet
type designated as the argument. When the cutoff circuit 17
receives spectral reflectance data measured by the colorim-
eter 1, it executes cutoff in accordance with a cutoff instruc-
tion from the CPU 8. In the embodiment, cutoff means not
storing on purpose a spectral reflectance serving as a mea-
surement result from the colorimeter 1 in the RAM 9. The
colorimeter 1 continuously outputs spectral reflectance data
in every 10 nm from a wavelength of 400 nm to 700 nm. The
cutoff circuit 17 counts the wavelength points of received
data, as needed, and in execution of cutoff, stores, in the RAM
9, only spectral reflectances in a wavelength band shorter than
the cutoff start wavelength Acutoff. To the contrary, spectral
reflectances in a wavelength band equal to or longer than the
cutoff start wavelength Acutoff are not stored in the RAM 9.
This can reduce the amount of storage in the RAM 9.

[0039] FIG. 2 is a flowchart showing the sequence of a
measurement method in the firstembodiment. When the colo-
rimetric control device 2 receives a colorimetry execution
instruction from the printing apparatus 3, it moves a sheet to
the colorimetric position and starts colorimetry. After the start
of colorimetry, in step S201, the CPU 8 determines, based on
contents described in the colorimetry execution instruction,
whether to perform colorimetry under a plurality of measure-
ment light source conditions. In the embodiment, a case in
which colorimetry is performed using visible light for one
patch (the presence of UV blocking) and further performed
using ultraviolet light and visible light (the absence of UV
blocking) will be determined as execution of colorimetry
under a plurality of measurement light source conditions. If
the colorimetry execution instruction describes only either
colorimetry using visible light or colorimetry using ultravio-
let light and visible light, the process advances to step S206.

[0040] Instep S206, the colorimetric control device 2 trans-
mits, to the colorimeter 1, the measurement light source con-
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dition and measurement patch count designated by the print-
ing apparatus 3, and controls the colorimeter 1 to execute
colorimetry (measurement of the spectral reflectance). The
colorimeter 1 controls emission from the ultraviolet light
source and visible light source at predetermined emission
intensities in accordance with the settings of the designated
measurement light source condition. Upon the lapse of the
preliminary lighting time after lighting, the colorimeter 1
transmits a colorimetry start possible status to the colorimet-
ric control device 2. Upon receiving the colorimetry start
possible status, the colorimetric control device 2 drives the
colorimeter moving motor 13 and starts movement of the
colorimeter 1. The colorimetric control device 2 counts the
moving amount of the colorimeter 1. When a sensor mounted
onthe colorimeter 1 to detect light reflected by a sheet reaches
a position above a desired colorimetry start position, the
colorimetric control device 2 outputs a scan colorimetry
execution instruction to the colorimeter 1. In accordance with
the scan colorimetry execution instruction, the colorimeter 1
measures spectral reflectances by the designated patch count.
After the end of measuring all spectral reflectances by the
designated patch count, the colorimeter 1 (colorimetric appa-
ratus) transmits a successful measurement status and the
spectral reflectances of all the measured patches in a wave-
length band of 400 to 700 nm in every 10 nm to the colori-
metric control device 2. In step S207, the colorimetric control
device 2 stores all the received spectral reflectance data in the
RAM 9. After that, the colorimetric control device 2 drives the
colorimeter moving motor 13 to return the colorimeter 1 to a
position before measurement. Then, the process advances to
step S208.

[0041] Instep S208, the colorimetric control device 2 trans-
mits a data transmission request to the printing apparatus 3. If
the colorimetric control device 2 receives a receivable status
from the printing apparatus 3, it starts transmission of the
spectral reflectance data, and transmits all the spectral reflec-
tance data stored in the RAM 9. If the colorimetric control
device 2 receives a normal reception end status from the
printing apparatus 3, it clears the RAM 9. If there is a patch
line (strip) to be successively measured next, the printing
apparatus 3 transmits a new strip colorimetry instruction to
the colorimetric control device 2. If the colorimetric process-
ing is to end, the printing apparatus 3 transmits a colorimetry
end instruction to the colorimetric control device 2. If the
colorimetric control device 2 receives the new strip colorim-
etry instruction, it drives the sheet moving motor 14 to move
the next strip to the colorimetric position. If the printing
apparatus 3 transmits a colorimetry end instruction to the
colorimetric control device 2, it calculates a chromaticity
value based on the spectral reflectance data received from the
colorimetric control device 2.

[0042] If the colorimetric control device 2 determines in
step S201 to perform colorimetry under a plurality of mea-
surement light source conditions, the process advances to step
S202. FIG. 2 shows an example of measuring a spectral
reflectance with the A light source in the presence of UV
blocking and the absence of UV blocking. In step S202, the
colorimetric control device 2 first instructs the colorimeter 1
about colorimetry with the A light source in the presence of
UV blocking. Similar to step S206, the colorimeter 1 turns on
the visible light source at an emission intensity stored in
correspondence with the setting of the measurement light
source condition. Since UV blocking is set in step S202, only
the visible light source is turned on without turning on the
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ultraviolet light source (light source control). Then, similar to
step S206, preliminary lighting is performed, and the colo-
rimeter moving motor 13 is moved to execute scan colorim-
etry. After the end of scan colorimetry, the colorimetric con-
trol device 2 stores all the received spectral reflectance data in
the RAM 9 in step S203, similar to step S207. The colorimeter
moving motor 13 is driven to return the colorimeter 1 to the
position before measurement, and the process advances to
step S204.

[0043] Instep S204, the colorimetric control device 2 trans-
mits, to the colorimeter 1, a measurement light source condi-
tion different from one executed in step S202 out of the
measurement light source conditions designated by the print-
ing apparatus 3. At the same time, the colorimetric control
device 2 reads out, from the ROM 18, a cutoff start wave-
length corresponding to the sheet type designated by the
printing apparatus 3, and transfers it to the cutoff circuit 17.
Similar to step S202, the colorimeter 1 turns on the ultraviolet
light source and visible light source at respective emission
intensities corresponding to the measurement light source
condition (light source control). Similar to step S206, pre-
liminary lighting is performed, and the colorimeter moving
motor 13 is moved to execute scan colorimetry. After the end
of scan colorimetry, the colorimeter 1 transmits all the mea-
sured spectral reflectance data to the colorimetric control
device 2, and the process advances to step S205.

[0044] In step S205, the colorimetric control device 2
receives spectral reflectance data from the colorimeter 1 via
the cutoff circuit 17. Every time the cutoff circuit 17 receives
one spectral reflectance data, it counts a wavelength (wave-
length region, band) corresponding to the received data. If the
wavelength (wavelength region, band) is shorter than a cutoff
start wavelength Acutoff set before measurement, the cutoff
circuit 17 stores the received data in the RAM 9. If the wave-
length (wavelength region, band) corresponding to the data is
longer than the cutoff start wavelength Acutoff, the cutoff
circuit 17 cuts off spectral reflectance data to be received
subsequently, and does not store them in the RAM 9.
Although the colorimeter 1 outputs 31 spectral reflectance
measurement values, the number of spectral reflectance mea-
surement values to be stored in the RAM 9 by the cutoff
circuit 17 is smaller than 31. The above processing is per-
formed for all patches, and then the process advances to step
S208. The two measurement light source conditions have
been described. For three or more conditions, steps S204 and
S205 are repeated by the remaining number of measurement
light source conditions after the end of step S208.

[0045] At the end of the processing shown in FIG. 2, data
corresponding to a wavelength band longer than the cutoff
start wavelength Acutoff does not exist for spectral reflec-
tances in the second and subsequent conditions transmitted
from the colorimetric control device 2 to the printing appa-
ratus 3. When calculating a chromaticity value based on spec-
tral reflectance data, the printing apparatus 3 performs calcu-
lation by using spectral reflectance data in the first condition
for data in a wavelength band longer than the cutoff start
wavelength Acutoff in the second and subsequent conditions.

[0046] When the light source spectral intensity distribution
(spectral luminance factor) in the visible light region differs
between the first condition and the nth and subsequent con-
ditions, a spectral reflectance Rn(A) in the visible light region
is calculated according to equation (1):

Ru()=Prn(3)/P1(0)xR1(}) (1)
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where Rn(}) is the spectral reflectance on a wavelength side
longer than the cutoft start wavelength Acutoff in the nth
condition, Pn(}) is the light source spectral intensity on the
wavelength side longer than the cutoft start wavelength Acut-
off in the nth condition, P1(A) is the light source spectral
intensity on a wavelength side longer than the cutoff start
wavelength Acutoff in the first condition, and R1(}) is the
spectral reflectance on the wavelength side longer than the
cutoff start wavelength Acutoff in the first condition.

[0047] Spectral reflectance data at 31 points (bands) in
every 10 nm from 400 to 700 nm were measured using a patch
chart (Fogra Media Wedge 3.0 (72)) on a sheet at excited
wavelengths of ultraviolet light in a wavelength band of up to
600 nm. The size of spectral reflectance data is 2 bytes per
point (per wavelength/band). As a result, a color difference
from a case in which the embodiment was not employed was
as small as maximum AE0095%=0.05 or less. It was con-
firmed that the amount of storage in the buffer (RAM 9) and
the transmission data amount were reduced by 16% or more
in measurement under two conditions, and 21% or more in
measurement under three conditions. In the first embodiment,
when the spectral reflectance is measured under a plurality of
measurement light source conditions, the buffer storage
amount and data transmission amount can be efficiently
reduced with a very small color difference. In FIG. 2, the
measurement order of steps S202 and S203 and that of steps
S204 and S205 may be reversed. Alternatively, steps S202
and S205 may be swapped in FIG. 2. More specifically, patch
colorimetry in the absence of UV blocking is performed in
step S202, and spectral reflectance data at 31 points are stored
in the RAM 9 in step S203. Then, patch colorimetry in the
presence of UV blocking is performed in step S204, and
spectral reflectance data corresponding to a wavelength band
shorter than the cutoff start wavelength Acutoff are stored in
the RAM 9 in step S205.

Second Embodiment

[0048] In the second embodiment, a colorimetric control
device 2 shown in FIG. 1 incorporates a comparison circuit
16. The comparison circuit 16 calculates, for each wave-
length, the difference between spectral reflectance data of a
reference patch image of the sheet color (paper white) under
a given measurement light source condition and spectral
reflectance data under another measurement light source con-
dition. A shortest wavelength in a wavelength band where the
difference becomes equal to or smaller than a threshold is
specified as the cutoff start wavelength Acutoff.

[0049] In the second embodiment, before measurement
under a plurality of measurement light source conditions as
described in the first embodiment, the spectral reflectance of
an unprinted portion (to be referred to as paper white (refer-
ence patch image) hereinafter) on a sheet is measured in a
case (example of the first measurement control) in which only
the visible light source is turned on, and a case (example of the
second measurement control) in which the ultraviolet light
source and visible light source are turned on. The comparison
circuit 16 compares these measurement results, and a wave-
length output from the comparison circuit 16 is specified as
the cutoff start wavelength Acutoff.

[0050] FIG. 3 is a flowchart showing the sequence of a
measurement method in the second embodiment. When the
colorimetric control device 2 receives a colorimetry execu-
tion instruction from a printing apparatus 3, it moves a sheet
to the colorimetric position and starts colorimetry. In step
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S301, a CPU 8 determines, based on contents described in the
colorimetry execution instruction, whether to perform colo-
rimetry under a plurality of measurement light source condi-
tions. [f the CPU 8 determines to perform colorimetry under
one measurement light source condition, the process
advances to step S307. In step S307, the spectral reflectance is
measured and saved in a RAM 9, similar to steps S206 and
S207 in the first embodiment. After the processing in step
S307, the process advances to step S308. Step S308 is the
same as step S208 of FIG. 2.

[0051] If the CPU 8 determines in step S301 to perform
colorimetry under a plurality of measurement light source
conditions, the process advances to step S302. In step S302,
the colorimetric control device 2 rotates a colorimeter moving
motor 13 via a mechatronics control unit 10 to move a colo-
rimeter 1 to a patch at the paper white portion of a sheet. Upon
completion of the movement, the colorimetric control device
2 stops the rotation of the colorimeter moving motor 13. In
step S302, the colorimetric control device 2 sets the presence
of UV blocking in the measurement light source condition,
and transmits a colorimetry preparation instruction to the
colorimeter 1. The colorimeter 1 preliminarily turns on only
the visible light source. Upon the lapse of the preliminary
lighting time, the colorimeter 1 transmits a status to the colo-
rimetric control device 2 to represent that the preliminary
lighting has ended normally. Thereafter, the colorimetric con-
trol device 2 transmits a colorimetry execution instruction to
the colorimeter 1. The colorimeter 1 measures the spectral
reflectance of the patch at the paper white portion, and trans-
mits the spectral reflectance measurement result to the colo-
rimetric control device 2. The colorimetric control device 2
receives the measurement value and temporarily saves it in
the comparison circuit 16, and the process advances to step
S303.

[0052] In step S303, the colorimetric control device 2 sets
the absence of UV blocking in the measurement light source
condition, and transmits a colorimetry preparation instruction
to the colorimeter 1. Similar to step S302, the colorimeter 1
measures the spectral reflectance of the patch at the paper
white portion, and transmits the spectral reflectance measure-
ment result to the colorimetric control device 2. The colori-
metric control device 2 receives the measurement value and
temporarily saves it in the comparison circuit 16, and the
process advances to step S304. In step S304, the comparison
circuit 16 compares the spectral reflectance data saved in step
S302 with the spectral reflectance data saved in step S303.

[0053] FIG. 4 is a flowchart showing the sequence of the
processing in step S304. In step S401, the comparison circuit
16 sets a comparison start wavelength A to 400 nm, and the
process advances to step S402. In step S402, the comparison
circuit 16 calculates the absolute value of the difference
between a spectral reflectance RUVcut(A) saved in step S302
and a spectral reflectance RUV(}A) saved in step S303, and
determines whether the value is equal to or smaller than 0.5.
Ifthe comparison circuit 16 determines that the value is equal
to or smaller than 0.5, the process advances to step S404. In
step S404, the comparison circuit 16 stores the current wave-
length (for example, 400 nm) as a candidate of the cutoff start
wavelength Acutoff. If the comparison circuit 16 determines
in step S402 that the value is larger than 0.5, the current
wavelength is incremented by 10 nm, and the processing in
step S402 is repeated. After repeating the processing in step
S402, if the comparison circuit 16 determines again in step
S402 that the value is equal to or smaller than 0.5, it stores the
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current wavelength (for example, 410 nm) as another candi-
date of the cutoft start wavelength Acutoff in step S404.

[0054] In step S405, the comparison circuit 16 determines
whether the current wavelength is 700 nm. If the comparison
circuit 16 determines that the current wavelength is 700 nm,
the process advances to step S407, and the comparison circuit
16 transfers, as the cutoff start wavelength Acutoff to the CPU
8, a shortest wavelength among the stored candidates of the
cutoff start wavelength Acutoff. If the comparison circuit 16
determines in step S405 that the current wavelength is not 700
nm, the current wavelength is incremented by 10 nm, and the
process is repeated from step S402.

[0055] After the processing in step S407, the process
advances to step S305 of FIG. 3 to start measurement of the
spectral reflectance of a patch under the first measurement
light source condition (the presence of UV blocking). In step
S305, similar to steps S202 and S203 of FIG. 2, the spectral
reflectance of the patch is measured, and all the spectral
reflectance data are saved in the RAM 9. After the end of save
in the RAM 9, the process advances to step S306 to measure
a spectral reflectance under the second measurement light
source condition (the absence of UV blocking). In step S306,
similar to steps S204 and S205 of FIG. 2, the spectral reflec-
tance is measured, and the spectral reflectance data is saved in
the RAM 9 while executing cutoff based on the cutoff start
wavelength Acutoff transferred to the CPU 8 in step S304.

[0056] Thesecond embodiment has described the two mea-
surement light source conditions. For three or more measure-
ment light source conditions, the processing in step S306 is
repeated by the number of conditions. Upon completion of
measuring spectral reflectances under all the measurement
light source conditions, the process advances to step S308. In
step S308, the colorimetric control device 2 transmits the
spectral reflectance data for all the measurement light source
conditions to the printing apparatus 3. Upon completion of
transmitting the spectral reflectance data, the colorimetric
control device 2 clears the RAM 9. Similar to the first embodi-
ment, when the light source spectral intensity distribution in
the visible light region differs between the first condition and
the nth and subsequent conditions, the printing apparatus 3
calculates Rn(A) according to equation (1), and calculates
chromaticity values in the second and subsequent conditions
by using the Rn(}) value.

[0057] In the second embodiment, the comparison circuit
16 measures the influence of a fluorescent brightener for each
sheet to be measured, obtains a cutoff start wavelength Acut-
off suited to each sheet, and then measures a spectral reflec-
tance. Even when a new sheet is added or the user is to use an
unregistered sheet, the cutoff start wavelength Acutoff can be
automatically obtained. Similar to the first embodiment,
when the spectral reflectance is measured under a plurality of
measurement light source conditions, the buffer storage
amount and data transmission amount can be efficiently
reduced with a very small color difference.

Third Embodiment

[0058] In the third embodiment, a comparison circuit 16
compares the magnitude of a spectral reflectance under the
first or second measurement light source condition with a
predetermined reflectance threshold, in addition to the com-
parison between a spectral reflectance under the first mea-
surement light source condition and a spectral reflectance
under the second measurement light source condition.
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[0059] The absorptance by ink is high for light irradiating a
high-density patch of red, yellow, or the like among patches
printed on a sheet. Ultraviolet light is excited in the sheet, the
reflected light becomes very weak, and the influence of the
apparent fluorescent brightener decreases. That is, the differ-
ence of appearance depending on the light source decreases.
Considering this, in the third embodiment, in addition to the
first and second embodiments, a spectral reflectance corre-
sponding to a wavelength determined to be free from the
influence of the fluorescent brightener in appearance is also
cut off. This can further reduce the buffer storage amount and
data transfer amount.

[0060] FIG. 5A is a flowchart showing the sequence of
processing in step S306 to be executed as the third embodi-
ment. For measurement of spectral reflectances under the
second and subsequent conditions, a colorimetric control
device 2 transmits a colorimetry instruction to a colorimeter
1. After the end of measurement by the colorimeter 1, the
colorimeter 1 transmits the measurement value to the colori-
metric control device 2. Then, the comparison circuit 16 starts
comparison for a spectral reflectance corresponding to each
wavelength. First, the comparison circuit 16 sets the cutoff
start wavelength Acutoff to 400 nm, and the process advances
to step S501. In step S501, the comparison circuit 16 reads out
a reflectance threshold Rthreshold saved in a ROM 18.
Rthreshold is a threshold for the spectral reflectance and is,
for example, R(A)=9 shown in FIG. 6. In the third embodi-
ment, if the measured spectral reflectance is lower than
Rthreshold, it is determined that even a wavelength equal to or
shorter than the cutoff start wavelength Acutoft influenced by
the fluorescent brightener is free from the influence of the
fluorescent brightener.

[0061] In step S502, the colorimetric control device 2
receives the 400-nm spectral reflectance from the colorimeter
1, and the process advances to step S503. In step S503, the
comparison circuit 16 compares the reflectance threshold
Rthreshold read out from the ROM 18 with the spectral
reflectance value of 400 nm received from the colorimeter 1.
Ifthereceived spectral reflectance is equal to or lower than the
reflectance threshold, the process advances to step S506 to cut
off spectral reflectance data corresponding to the wavelength.
If the received spectral reflectance is higher than the reflec-
tance threshold, the process advances to step S504.

[0062] For example, when the patch is red, its reflectance
changes with respect to the wavelength regardless of the light
source, as represented by a graph C in FIG. 6. Thatis, not only
the reflectances of wavelengths longer than the cutoff start
wavelength Acutoff, but also those of wavelengths near 400 to
550 nm are cut off, and only the reflectances of wavelengths
near 550 to 600 nm are stored in a RAM 9. This can greatly
reduce the buffer storage amount and data transfer amount.
[0063] In step S504, the comparison circuit 16 determines
whether the current wavelength falls in a wavelength band
longer than the cutoff start wavelength Acutoff. If the com-
parison circuit 16 determines that the current wavelength falls
in a wavelength band longer than the cutoff start wavelength
Acutoff, the process advances to step S506 to cut off spectral
reflectance data corresponding to the wavelength. If the com-
parison circuit 16 determines that the current wavelength falls
outside a wavelength band longer than the cutoff start wave-
length Acutoff, the process advances to step S505 to save
spectral reflectance data corresponding to the wavelength in
the RAM 9, and then to step S507. This processing is the same
as that in the first and second embodiments.
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[0064] Instep S507,the colorimetric control device 2 deter-
mines whether the current wavelength is 700 nm. If the colo-
rimetric control device 2 determines that the current wave-
length is 700 nm, the process advances to step S308 of F1G. 3.
If'the colorimetric control device 2 determines that the current
wavelength is not 700 nm, the process advances to step S508
to increment the wavelength by 10 nm, and then is repeated
from step S502. In the third embodiment, when spectral
reflectance data in the second condition is transmitted to a
printing apparatus 3, the reflectance threshold Rthreshold is
also transmitted together with the data in step S308 of FIG. 3.

[0065] In step S308, the printing apparatus 3 temporarily
saves, in its internal RAM, the spectral reflectance data and
reflectance threshold Rthreshold received from the colori-
metric control device 2, and then calculates the chromaticity.

[0066] FIG. 5B is a flowchart showing the sequence of a
spectral reflectance restoring method when calculating chro-
maticities under the second and subsequent conditions. In
FIG. 5B, R1(A) is the spectral reflectance in the first condition
(the presence of UV blocking), and Rn(}) is the spectral
reflectance in the nth condition (the absence of UV blocking).

[0067] Aftersetting 400 nm as a readout start wavelength A,
the printing apparatus 3 reads out the reflectance threshold
Rthreshold in step S601, and the process advances to step
S602. In step S602, the printing apparatus 3 reads out the
spectral reflectance R1(A) corresponding to 400 nm in the first
condition, and the process advances to step S603. In step
S603, the printing apparatus 3 determines whether the spec-
tral reflectance R1(A) is higher than the reflectance threshold
Rthreshold.

[0068] Ifthe printing apparatus 3 determines that the spec-
tral reflectance R1(}) is equal to or lower than the reflectance
threshold Rthreshold, the process advances to step S606 to set
R1(}) as the spectral reflectance Rn(A) in the nth condition,
and to step S607. If the printing apparatus 3 determines that
the spectral reflectance R1(A) is higher than the reflectance
threshold Rthreshold, the process advances to step S604. In
step S604, the printing apparatus 3 determines whether the
current wavelength A (400 nm) is equal to or shorter than the
cutoff start wavelength Acutoff. If the printing apparatus 3
determines that the current wavelength A is longer than the
cutoff start wavelength Acutoff, the process advances to step
S606. Since the wavelength falls in a wavelength band longer
than the cutoff start wavelength Acutoff, the spectral reflec-
tance R1(A.) in the first condition is restored as Rn(}). If the
printing apparatus 3 determines in step S604 that the current
wavelength A is equal to or shorter than the cutoff start wave-
length Acutoff, it reads out a spectral reflectance in the nth
condition from the RAM of the printing apparatus 3, and
restores it. After reading out the spectral reflectance, the print-
ing apparatus 3 increments, by “1”, the readout address of the
spectral reflectance in the nth condition from the RAM in step
S605, and the process advances to step S607.

[0069] In step S607, the printing apparatus 3 determines
whether the current wavelength is 700 nm. If the printing
apparatus 3 determines that the current wavelength is 700 nm,
the process ends. If the printing apparatus 3 determines that
the current wavelength is not 700 nm, it increments the wave-
length by 10 nm in step S608, and the process is repeated from
step S602. That is, if it is determined in step S607 that the
current wavelength is 700 nm, this means that spectral reflec-
tances in the nth condition have been restored for all wave-
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lengths. The printing apparatus 3 calculates a chromaticity
value in an arbitrary color space by using the restored spectral
reflectance data.

[0070] As described above, the third embodiment can
greatly reduce the buffer amount by setting a reflectance
threshold. The third embodiment assumes that the appearance
of a high-density patch of red or the like does not change
regardless of the type of light source. Assuming that the
spectral reflectance in the first condition is one indicated by
the graph C in FIG. 6, the result of restoring the spectral
reflectance in the nth condition needs to be the same as the
graph C. To improve the restoration accuracy, it is preferable
that the reflectance threshold Rthreshold is sufficiently close
to the spectral reflectance in the first condition, such as R(A)
=9. Also, the reflectance threshold may be set in advance for
each patch color and held in the printing apparatus 3.

[0071] In the third embodiment, measurement was per-
formed under the same measurement light source condition
as that in the first embodiment. When Rthreshold=9.0 and
Acutoff=600 nm, a color difference from a case in which the
embodiment was not employed was as small as maximum
AE0095%=2.0 or less. It was confirmed that the buffer stor-
age amount and transmission data amount could be reduced
by about 51% in overall two-condition measurement. When
Rthreshold=3.0 and Acutoff=600 nm, the color difference
was as much small as maximum AE0095%=1.5 or less. It was
confirmed that the buffer storage amount and transmission
data amount could be reduced by about 42% in overall two-
condition measurement. The third embodiment has described
a verification result on a sheet on which a wavelength excited
by ultraviolet light is 600 nm in a wide band. However, amore
significant data amount reduction effect can be expected on a
sheet on which excitation by ultraviolet light is small, and a
sheet on which the band of an excited wavelength is narrow.

[0072] Next, the arrangement of the inkjet printing appara-
tus as an example of the printing apparatus in the embodiment
will be explained. It is also possible to enable colorimetry and
perform the processes in the first to third embodiments by
combining the measurement apparatus described in the
embodiment with the inkjet printing apparatus to be
described below.

[0073]

[0074] FIG. 7 is an outer perspective view showing the
schematic arrangement of the inkjet printing apparatus as a
typical embodiment of the present invention.

[0075] The inkjet printing apparatus shown in FIG. 7 prints
as follows. A transmission mechanism 1904 transmits a driv-
ing force generated by a carriage motor M1 to a carriage 1902
which supports a printhead 1903 for printing by discharging
ink according to an inkjet method, thereby reciprocating the
carriage 1902 in directions indicated by an arrow A. At the
same time, a sheet P such as printing paper is fed via a paper
feed mechanism 1905, and conveyed to a printing position. At
the printing position, the printhead 1903 discharges ink onto
the sheet P.

[0076] To maintain a good state of the printhead 1903, the
carriage 1902 is moved to the position of a recovery device
1910 to intermittently execute discharge recovery processing
for the printhead 1903.

[0077] In addition to the printhead 1903, an ink cartridge
1906 which stores ink to be supplied to the printhead 1903 is
mounted on the carriage 1902 of' the inkjet printing apparatus.
The ink cartridge 1906 is detachable from the carriage 1902.

[Description of Inkjet Printing Apparatus]
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[0078] The inkjet printing apparatus shown in FIG. 7 can
print in color. For this purpose, four ink cartridges which store
magenta (M), cyan (C), yellow (Y), and black (K) inks,
respectively, are mounted on the carriage 1902. These four
ink cartridges are independently detachable.

[0079] The carriage 1902 and printhead 1903 can achieve
and maintain necessary electrical connection by properly
bringing their joint surfaces into contact with each other. By
applying energy in accordance with a print signal, the print-
head 1903 prints by selectively discharging ink from a plu-
rality of orifices. Especially, the printhead 1903 in the
embodiment employs an inkjet method of discharging ink
using thermal energy. The printhead 1903 includes electro-
thermal transducers for generating thermal energy. Electrical
energy applied to the electrothermal transducers is converted
into thermal energy. Ink is discharged from orifices by using
a pressure change caused by growth and contraction of
bubbles generated by film boiling upon applying the thermal
energy to ink. The electrothermal transducers are arranged in
correspondence with respective orifices. By applying a pulse
voltage to a corresponding electrothermal transducer in
accordance with a print signal, ink is discharged from a cor-
responding orifice. Note that the inkjet method is not limited
to this, and is arbitrarily a method using a piezoelectric ele-
ment, one using a MEMS element, or one using an electro-
static element.

[0080] As shown in FIG. 7, the carriage 1902 is coupled to
part of a driving belt 1907 of the transmission mechanism
1904 which transmits the driving force of the carriage motor
M1. The carriage 1902 is guided and supported slidably along
a guide shaft 1913 in the directions indicated by the arrow A.
The carriage 1902 reciprocates along the guide shaft 1913 by
forward rotation and reverse rotation of the carriage motor
M1. A scale 1908 (CR encoder film) is arranged in the moving
direction (directions indicated by the arrow A) of the carriage
1902 to indicate the absolute position of the carriage 1902. In
the embodiment, the scale 1908 is formed by printing black
bars at necessary pitches on a transparent PET film. One end
of the scale 1908 is fixed to a chassis 1909, and the other end
is supported by a leaf spring (not shown).

[0081] Intheinkjet printing apparatus, a platen (not shown)
is arranged to face the orifice surface of the printhead 1903 on
which orifices (not shown) are formed. Simultaneously when
the carriage 1902 supporting the printhead 1903 is recipro-
cated by the driving force of the carriage motor M1, a print
signal is supplied to the printhead 1903 to discharge ink,
thereby printing at the full width on the sheet P conveyed onto
the platen.

[0082] A conveyance motor M2 drives a conveyance roller
1914 in FIG. 7 to convey the sheet P. A pinch roller 1915
makes the sheet P abut against the conveyance roller 1914 by
a spring (not shown). A pinch roller holder 1916 rotatably
supports the pinch roller 1915. A conveyance roller gear 1917
is fixed to one end of the conveyance roller 1914. The con-
veyance roller 1914 is driven by rotation of the conveyance
motor M2 that is transmitted to the conveyance roller gear
1917 via an intermediate gear (not shown).

[0083] A discharge roller 1920 discharges, from the inkjet
printing apparatus, the sheet P bearing an image formed by
the printhead 1903. The discharge roller 1920 is driven by
transmitting rotation of the conveyance motor M2. The dis-
charge roller 1920 abuts against a spur roller (not shown)
which press-contacts the sheet P by a spring (not shown). A
spur holder 1922 rotatably supports the spur roller.
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[0084] In the inkjet printing apparatus, as shown in FIG. 7,
the recovery device 1910 for recovering the printhead 1903
from a discharge failure is arranged at a desired position (for
example, a position corresponding to the home position) out-
side the range (outside the printing region) of reciprocating
motion for the printing operation of the carriage 1902 on
which the printhead 1903 is mounted.

[0085] The recovery device 1910 includes a capping
mechanism 1911 which caps the orifice surface of the print-
head 1903, and a wiping mechanism 1912 which cleans the
orifice surface of the printhead 1903. The recovery device
1910 performs discharge recovery processing. More specifi-
cally, ink is forcibly discharged from orifices by a suction
arrangement (for example, a suction pump) in the recovery
device in synchronism with capping of the orifice surface by
the capping mechanism 1911. This removes viscosity-in-
creased ink, bubbles, and the like in the ink channel of the
printhead 1903.

[0086] In a non-printing operation or the like, the capping
mechanism 1911 caps the orifice surface of the printhead
1903 so that the printhead 1903 can be protected, and evapo-
ration and drying of ink can be prevented. The wiping mecha-
nism 1912 is arranged near the capping mechanism 1911, and
wipes ink droplets attached to the orifice surface of the print-
head 1903.

[0087] The capping mechanism 1911 and wiping mecha-
nism 1912 can normally maintain the ink discharge state of
the printhead 1903.

[0088]

[0089] FIG. 8 is a block diagram showing the control
arrangement of the inkjet printing apparatus shown in FIG. 7.

[0090] As shown in FIG. 8, a control unit 2000 includes an
MPU 2001, ROM 2002, application specific integrated circuit
(ASIC) 2003, RAM 2004, system bus 2005, and A/D con-
verter 2006. The ROM 2002 stores programs corresponding
to control sequences (to be described later), necessary tables,
and other permanent data. The ASIC 2003 generates control
signals to control the carriage motor M1, conveyance motor
M2, and printhead 1903. The RAM 2004 provides an image
data rasterization area, a work area for executing a program,
and the like. The system bus 2005 connects the respective
blocks to each other to exchange data. The A/D converter
2006 receives an analog signal from a sensor group (to be
described later), A/D-converts it, and supplies the digital sig-
nal to the MPU 2001.

[0091] Referring to FIG. 8, a host apparatus 2010 is a com-
puter (or areader for reading an image, a digital camera, or the
like) serving as an image data supply source. The host appa-
ratus 2010 and inkjet printing apparatus transmit/receive
image data, commands, status signals, and the like to/from
each other via an interface (I/F) 2011.

[0092] A switch group 2020 includes switches for accept-
ing instruction inputs by the operator, such as a power switch
2021, a print switch 2022 for instructing the start of printing,
and a recovery switch 2023 for designating activation of
processing (recovery processing) for maintaining good ink
discharge performance of the printhead 1903. A sensor group
2030 includes sensors for detecting the state of the inkjet
printing apparatus, such as a position sensor 2031 (for
example, a photocoupler) for detecting the home position,
and a temperature sensor 2032 arranged at an appropriate
portion in the inkjet printing apparatus to detect the ambient
temperature.

[Control Arrangement of Inkjet Printing Apparatus]
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[0093] A carriage motor driver 2040 drives the carriage
motor M1 to reciprocally scan the carriage 1902 in the direc-
tions indicated by the arrow A shown in FIG. 7. A conveyance
motor driver 2042 drives the conveyance motor M2 to convey
the sheet P.

[0094] At the time of print scanning by the printhead 1903,
the ASIC 2003 transfers printing element (discharge heater)
driving data to the printhead while directly accessing the
storage area of the ROM 2002.

[0095] Note that the ink cartridge 1906 and printhead 1903
are separable in the arrangement shown in FIG. 7, but may be
integrated to configure an interchangeable head cartridge.

[0096] A droplet to be discharged from the printhead is ink,
and a liquid contained in the ink tank is ink. However, the
content is not limited to ink. For example, the ink tank may
contain a processing liquid to be discharged to a sheet in order
to improve the fixation and water resistance of a printed
image and improve the image quality.

[0097] Theinkjet printing apparatus adopts an arrangement
(for example, an electrothermal transducer and laser beam)
which generates thermal energy as energy used to discharge
ink. By using the method of changing the ink state by thermal
energy, the printing density and resolution can be increased.

[0098] Theinkjet printing apparatus may employ a full-line
type printhead having a length corresponding to the maxi-
mum width of a sheet, which is configured by combining a
plurality of printheads to satisty the length, or as one inte-
grated printhead.

[0099] The printhead is not limited to a cartridge type print-
head integrated with an ink tank, and may be an interchange-
able chip type printhead which is mounted on the apparatus
main body and can be electrically connected to the apparatus
main body and receive ink from it.

[0100] The inkjet printing apparatus in the embodiment
may take the form of an inkjet printing apparatus integrally or
separately arranged as the image output terminal of an infor-
mation processing apparatus such as a computer, the form of
a copying apparatus combined with a reading apparatus, or
the form of a facsimile apparatus having transmission and
reception functions.

[0101] As described in the first to third embodiments, when
measuring spectral reflectances by using a plurality of light
source conditions, the state of excitation by ultraviolet light
on a sheet is measured in advance, and spectral reflectance
data in a wavelength band free from the influence of excita-
tion by ultraviolet light are commonly set. As a result, when
measuring spectral reflectances under a plurality of light
source conditions, the buffer storage amount and data transfer
amount can be reduced with a small color difference.

[0102] Inthe first to third embodiments, from the viewpoint
of closed calibration and seamless colorimetry after printing,
the colorimetric control device 2 is controlled by the printing
apparatus 3. However, the colorimetric control device 2 may
be controlled by a general-purpose PC or the like. The first to
third embodiments have exemplified one ultraviolet light
source and one visible light source. To make a light source
condition close to that of a reference light source more
strictly, a plurality of ultraviolet light sources having difterent
emission wavelengths may be arranged to optimize the emis-
sion intensities of the respective ultraviolet light sources in
accordance with respective light source conditions.
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Other Embodiments

[0103] Aspects of the present invention can also be realized
by a computer of a system or apparatus (or devices such as a
CPU or MPU) that reads out and executes a program recorded
on a memory device to perform the functions of the above-
described embodiment(s), and by a method, the steps of
which are performed by a computer of a system or apparatus
by, for example, reading out and executing a program
recorded on a memory device to perform the functions of the
above-described embodiment(s). For this purpose, the pro-
gram is provided to the computer for example via a network
or from a recording medium of various types serving as the
memory device (for example, computer-readable medium).
[0104] While the present invention has been described with
reference to exemplary embodiments, it is to be understood
that the invention is not limited to the disclosed exemplary
embodiments. The scope of the following claims is to be
accorded the broadest interpretation so as to encompass all
such modifications and equivalent structures and functions.
[0105] This application claims the benefit of Japanese
Patent Application No. 2012-072339, filed Mar. 27, 2012,
which is hereby incorporated by reference herein in its
entirety.
What is claimed is:
1. A colorimetric apparatus comprising:
an irradiation unit configured to be able to irradiate a sheet
with at least one of visible light and ultraviolet light;

an acquisition unit configured to acquire a spectral reflec-
tance for each of a plurality of wavelength regions based
on light reflected by the sheet;

a memory unit; and

a storing unit configured to store, in said memory unit, a

spectral reflectance acquired by said acquisition unitin a
case where the sheet is irradiated with the visible light,

wherein said storing unit stores, in said memory unit, a

spectral reflectance in a wavelength region shorter than
a predetermined wavelength among spectral reflec-
tances acquired by said acquisition unit in a case where
the sheet is irradiated with both the visible light and the
ultraviolet light.

2. The apparatus according to claim 1, further comprising
a transfer unit configured to transfer a spectral reflectance
acquired by said acquisition unit to said storing unit.

3. The apparatus according to claim 1, wherein said storing
unit further stores, in said memory unit, a spectral reflectance
higher than a spectral reflectance threshold among the spec-
tral reflectances acquired by said acquisition unit in a case
where the sheet is irradiated with both the visible light and the
ultraviolet light.

4. The apparatus according to claim 1, wherein the prede-
termined wavelength is determined based on a spectral reflec-
tance acquired in a case where the sheet is irradiated with the
visible light, and a spectral reflectance acquired in a case
where the sheet is irradiated with both the visible light and the
ultraviolet light.
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5. The apparatus according to claim 1, wherein said acqui-
sition unit acquires a spectral reflectance based on light
reflected by a single image printed on the sheet.

6. A colorimetric apparatus comprising:

an irradiation unit configured to be able to irradiate a sheet
with at least one of visible light and ultraviolet light;

an acquisition unit configured to acquire a spectral reflec-
tance for each of a plurality of wavelength regions based
on light reflected by the sheet;

a memory unit; and

a storing unit configured to store, in said memory unit, a
spectral reflectance acquired by said acquisition unit in a
case where the sheet is irradiated with both the visible
light and the ultraviolet light, and store, in said memory
unit, a spectral reflectance in a wavelength region shorter
than a predetermined wavelength among spectral reflec-
tances acquired by said acquisition unit in a case where
the sheet is irradiated with the visible light.

7. A colorimetric method comprising:

a first acquisition step of acquiring a spectral reflectance
for each of a plurality of predetermined wavelength
regions based on light reflected by a sheet in a case
where the sheet is irradiated with visible light;

a first storing step of storing, in a memory unit, a spectral
reflectance acquired in the first acquisition step;

a second acquisition step of acquiring a spectral reflectance
for each of the plurality of wavelength regions based on
light reflected by the sheet in a case where the sheet is
irradiated with both visible light and ultraviolet light;
and

a second storing step of storing, in the memory unit, a
spectral reflectance in a wavelength region shorter than
a predetermined wavelength among spectral reflec-
tances acquired in the second acquisition step.

8. A colorimetric method comprising:

a first acquisition step of acquiring a spectral reflectance
for each of a plurality of predetermined wavelength
regions based on light reflected by a sheet in a case
where the sheet is irradiated with both visible light and
ultraviolet light;

a first storing step of storing, in a memory unit, a spectral
reflectance acquired in the first acquisition step;

a second acquisition step of acquiring a spectral reflectance
for each of the plurality of wavelength regions based on
light reflected by the sheet in a case where the sheet is
irradiated with visible light; and

a second storing step of storing, in the memory unit, a
spectral reflectance in a wavelength region shorter than
a predetermined wavelength among spectral reflec-
tances acquired in the second acquisition step.

9. A printing apparatus comprising:

a colorimetric apparatus defined in claim 1; and

a printing unit which prints an image on a sheet.
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