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(57) ABSTRACT

To provide an image printing apparatus, a reading apparatus,
an image printing method, and a printing medium convey-
ance method, with which occurrence of image unevenness or
streaks due to conveyance is prevented, an image sensor
reads an image area, so as to detect a conveyance amount of
a printing medium. Further, the conveyance amount is
corrected according to a distance between the image sensor
and the printing medium, which is detected by a height
detection sensor, so as to obtain a highly accurate convey-
ance amount.
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IMAGE PRINTING APPARATUS, READING
APPARATUS, IMAGE PRINTING METHOD,
AND PRINTING MEDIUM CONVEYANCE
METHOD

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to an image printing
apparatus that prints an image on a conveyed printing
medium, and, in particular, relates to an image printing
apparatus including a detection unit configured to detect a
conveyance amount of a printing medium, a reading appa-
ratus, an image printing method, and a printing medium
conveyance method.

Description of the Related Art

[0002] In some large-format printers, for detecting a con-
veyance amount of a printing medium, conveyance amounts
are detected at multiple locations of the printing medium. In
doing so, an image sensor may be mounted on a carriage that
moves in the main scanning direction along the printing
medium, so as to detect the conveyance amounts.

[0003] Japanese Patent Laid-Open No. 2007-254094 dis-
closes a method for detecting a conveyance amount of a
printing medium, based on a brightness-darkness pattern of
the printing medium that is read by an image sensor.
[0004] The carriage is supported by a guide rail, and the
carriage moves along the printing medium while being
guided by the guide rail. However, a slight play is provided
between the guide rail and the carriage for implementing
such movement. Furthermore, in a case of a large-format
printer, since the distance for the carriage to move along a
printing medium is long, a manufacturing error of the guide
rail can be greater due to the long distance. Due to the
looseness between the guide rail and the carriage or the
manufacturing error of the guide rail, etc., as described
above, there is a case in which the position of the image
sensor mounted on the carriage fluctuates from an ideal
position while the carriage moves along the guide rail. In a
case where the position of the image sensor fluctuates in
such a large-format printer, if a conveyance amount of the
printing medium is detected in the method disclosed in
Japanese Patent Laid-Open No. 2007-254094, there is an
issue that image unevenness or streaks due to conveyance
occurs since desired detection accuracy cannot be obtained.

SUMMARY OF THE INVENTION

[0005] Therefore, the present invention provides an image
printing apparatus, a reading apparatus, an image printing
method, and a printing medium conveyance method, with
which occurrence of image unevenness or streaks due to
conveyance is prevented.

[0006] Accordingly, the image printing apparatus of the
present invention includes a printing unit configured to
perform printing by ejecting liquid onto a printing medium,
a conveyance unit configured to convey the printing
medium, a conveyance amount detection unit configured to
detect a conveyance amount of the printing medium con-
veyed by the conveyance unit, a distance detection unit
configured to detect a distance between the printing medium
and the conveyance amount detection unit, and a correction
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unit configured to correct a detection result of the convey-
ance amount detection unit, based on a detection result of the
distance detection unit.

[0007] According to the present invention, it is possible to
provide an image printing apparatus, a reading apparatus, an
image printing method, and a printing medium conveyance
method, with which occurrence of image unevenness or
streaks due to conveyance is prevented.

[0008] Further features of the present invention will
become apparent from the following description of exem-
plary embodiments with reference to the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] FIG. 1 is a perspective view illustrating the outer
appearance of a large-format image printing apparatus;
[0010] FIG. 2 is a block diagram illustrating a control
system of the image printing apparatus;

[0011] FIG. 3 is a diagram illustrating an image sensor
used in the image printing apparatus;

[0012] FIGS. 4A and 4B are explanatory diagrams illus-
trating a detection error in a case where the distance between
the image sensor and a printing medium is different;
[0013] FIG. 5 is a diagram illustrating a sensor unit
mounted on a carriage and a detection position;

[0014] FIGS. 6A and 6B are diagrams illustrating the
sensor unit including the image sensor and a height detection
sensor;

[0015] FIG. 7 is a flowchart of a conveyance amount
detection processing for a printing medium in the image
printing apparatus;

[0016] FIG. 8 is a diagram illustrating detection results
obtained from the image sensor and the height detection
sensor;

[0017] FIG. 9 is a graph illustrating correction amount for
deviation amount;

[0018] FIG. 10 is a graph illustrating results of correcting
deviation amount of conveyance amount;

[0019] FIG. 11 is a perspective view illustrating a large-
format reading apparatus;

[0020] FIGS. 12A and 12B are diagrams for explaining a
detection error in a case where the angle of the image sensor
is different; and

[0021] FIG. 13 is a diagram illustrating a sensor unit
including an image sensor and a height detection sensor.

DESCRIPTION OF THE EMBODIMENTS

First Embodiment

[0022] FIG. 1 is a perspective view illustrating the outer
appearance of a large-format image printing apparatus 100
to which the present invention can be applied. The image
printing apparatus (hereinafter, also simply referred to as a
printing apparatus) 100 performs printing by ejecting liquid
from a nozzle of the later-described print head, which is
removably mounted on a carriage 9 that moves, onto a
printing medium 11 that is unrolled from a roll sheet, which
is a rolled-up printing medium. Here, the X direction is the
main scanning direction in which the carriage 9 scans, the Y
direction is the direction in which a printing medium is
discharged, and the Z direction is the vertically downward
direction. The carriage 9 reciprocally moves along the
printing medium 11 in the main scanning direction, which is
the X direction, by driving of a carriage motor, which is not
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illustrated in the drawing. The printing apparatus 100
includes a carriage belt, which transmits driving force of the
carriage motor to the carriage 9, and a guide rail, which is
provided along the main scanning direction to support and
guide the carriage 9 that moves. The printing medium 11 is
conveyed by a conveyance unit (not illustrated in the draw-
ing) in accordance with printing. In the printing apparatus
100, printing is performed by alternately repeating convey-
ance of a printing medium and printing.

[0023] FIG. 2 is a block diagram illustrating a control
system of the printing apparatus 100. The controller 400 is
a main control unit and includes, for example, a CPU 401,
which is in the form of a microcomputer, a ROM 403, which
stores a program or fixed data such as a necessary table, and
a RAM 405, which is provided with an area to which image
data is retrieved, a work area, or the like. The host apparatus
410, which is an external apparatus, serves as a supply
source of image data. Specifically, the host apparatus 410
may be in such a form as a computer that creates or
processes data, such as an image to be printed, or a reader
unit for reading an image, etc. Image data or other com-
mands generated by the host apparatus 410 are transmitted
to the controller 400 via an interface (I/F) 412. Further, a
status signal, or the like, of the printing apparatus 100 is
received by the host apparatus 410 via the I/F 412.

[0024] The operation unit 420 is a switch group, to which
an operator inputs instructions. The operation unit 420
includes a power supply switch 422 and a recovery switch
426 for instructing for activation of suction recovery. Fur-
ther, the operation unit 420 includes a registration adjust-
ment activation switch 427, which is for manually perform-
ing registration adjustment, a registration adjustment value
setting input unit 429, which is for manually inputting an
adjustment value, and the like. The sensor group 430 is a
sensor group for detecting the state of the printing apparatus
100. The sensor group 430 includes the above-described
reflection type optical sensor 30, a photocoupler 109 for
detecting the home position, a temperature sensor 434
provided at a position apart from a heat generating portion
of the printing apparatus 100 to detect the environment
temperature, and the like.

[0025] The head driver 440 is a driver that drives the
ejection heater 402 inside the print head 201 in accordance
with print data, or the like. The head driver 440 includes a
shift register, which is for arranging print data so as to
correspond to the positions of the print head nozzles, and a
latch circuit for latching at an appropriate timing. The head
driver 440 further includes a logic circuit element, which is
for operating the ejection heater 402 in synchronization with
driving timing signals, a timing setting unit, which is for
appropriately setting a driving timing (ejection timing) for
registration of dot formation positions, and the like. The
print head 201 is provided with a sub heater 442. The sub
heater 442 is for adjusting the temperature in order to
stabilize ejection characteristics of ink, and the sub heater
442 may be formed on a substrate together with the ejection
heater 402 or may be attached to the print head 201 or a head
cartridge.

[0026] The motor driver 450 is a driver that drives a main
scanning (carriage) motor 452, which serves as a driving
source for scanning of the carriage 9. Further, the motor
driver 460 is a driver of a sub scanning (LF) motor 462,
which is used for conveying (sub scanning) the printing
medium 11.
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[0027] FIG. 3 is a diagram illustrating the image sensor 14
used in the printing apparatus 100. The image sensor 14 is
a detection device in which an array of multiple optical
elements 8 is provided, so as to convert brightness and
darkness of light received by a light receiving unit into
electric signals and detect an image, based on the output of
the optical elements 8. In the present embodiment, the image
sensor 14 is used for detecting a conveyance amount of the
printing medium 11. In order to detect a conveyance amount
of'the printing medium 11, first, a gazing point is determined
in a predetermined image area on the printing medium 11.
As for the gazing point, a fine uneven portion of the printing
medium 11 or the shadow of the uneven portion may be
selected. Note that there may be more than one gazing point.

[0028] The image sensor 14 reads the image area of the
printing medium 11 before conveyance, and then reads the
image area again after conveyance of the printing medium
11. Because the printing medium 11 is conveyed, the gazing
point moves inside the image area. The pattern of the image
area read before conveyance of the printing medium 11 and
the pattern of the image area read after conveyance of the
printing medium 11 are converted into electric signals and
input to the controller 400, so as to calculate the displace-
ment of the gazing point inside the image area. In this way,
the image sensor 14 detects the moving amount of the gazing
point that has moved. Then, the gazing point is changed, and
the moving amount of the changed gazing point moved by
conveyance of the printing medium 11 is detected by the
image sensor 14 again. By comparing the moving amount of
a gazing point with the theoretical value of the conveyance
amount of the printing medium 11, it is possible to obtain the
deviation amount between the theoretical value of the con-
veyance amount and the actual conveyance amount. In this
way, by sequentially changing gazing points for each detec-
tion, it is possible to continuously detect conveyance
amounts of the printing medium 11 and obtain deviation
amounts of the conveyance amounts.

[0029] FIGS. 4A and 4B are diagrams for explaining a
detection error in detection by use of the image sensor 14 in
a case where the distance between the image sensor 14 and
the printing medium 11 is different. Usually, the printing
medium 11 is in a state of being supported by a platen (not
illustrated in the drawings) in a case where printing is
performed. FIG. 4A illustrates an ideal state in which the
printing medium 11 is supported by the platen. FIG. 4B
illustrates a state in which a part of the printing medium 11
is floating from the platen. The image sensor 14 generally
has a configuration in which detection is performed on an
object by use of light collected by a lens 13. Here, the
distance from the image sensor 14 to the lens 13 is defined
as a distance FD, and the distance from the lens 13 to the
printing medium 11, which is an object, is defined as a
distance WD. In FIG. 4A, the distance from the lens 13 to
the printing medium 11, or the object, is the distance WD1,
which is an ideal distance. In FIG. 4B, the distance from the
lens 13 to the printing medium 11, or the object, is the
distance WD2, which is shorter than the ideal distance WD1.
That is, the distance WD1 and the distance WD2 have the
following relationship: distance WD1>distance WD2.

[0030] The size of a pattern of the image area that is read
in such a state where the printing medium 11 is not floating
as illustrated in FIG. 4A is different from the size of a pattern
of the image area that is read in such a state where a part of
the printing medium 11 is floating as illustrated in FIG. 4B.
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Therefore, if a conveyance amount of the printing medium
11 is detected based on a pattern of the image area that is
read in a state where a part of the printing medium 11 is
floating, the conveyance amount cannot be accurately
detected. Therefore, in order to accurately detect a convey-
ance amount of the printing medium 11, it is desired that the
distance from the lens 13 to the printing medium 11, or the
object, is the ideal distance WD1 before and after convey-
ance of the printing medium 11, as illustrated in FIG. 4A.
[0031] FIG. 5 is a diagram illustrating a sensor unit 5
mounted on the carriage 9 and detection positions 31 and 32.
In the present embodiment, the sensor unit 5 includes the
image sensor 14 and is mounted on the carriage 9. The image
sensor 14 moves together with the carriage 9 and detects
conveyance amounts of the printing medium 11 at the first
detection position 31 and the second detection position 32,
which are on the movement path of the carriage 9 in the main
scanning direction. In the large-format image printing appa-
ratus 100, since the print swath in the main scanning
direction (X direction) is large, fluctuation in conveyance
amount relative to the rotation center of a conveyance roller
at respective positions in the main scanning direction has a
great effect on image quality formation. Therefore, in the
present embodiment, conveyance amounts are detected at
two detection positions in the main scanning direction.
[0032] Note that, here, although the explanation is given
with the first detection position 31 and the second detection
position 32, the detection positions are not limited to the first
detection position 31 and the second detection position 32.
Detection positions may be at given positions as long as the
detection positions are on the movement path of the carriage
9 in the main scanning direction. Furthermore, the number
of detection positions is not limited to two.

[0033] In a case where the image sensor 14 is mounted on
the carriage 9 as illustrated in FIG. 5, there is a case in which
the distance between the image sensor 14 and the printing
medium 11 changes due to looseness between the guide rail
and the carriage 9 or a manufacturing error of the guide rail,
etc., while the carriage 9 moves in the main scanning
direction. As a result, there may be an effect on conveyance
amounts of the printing medium 11 to be detected.

[0034] Therefore, in the present embodiment, a deviation
amount is obtained from a conveyance amount of the
printing medium 11 that is detected by the image sensor 14,
and the deviation amount is corrected based on a detection
result obtained by detecting the distance between the image
sensor 14 and the printing medium 11. As a result, it is
possible to obtain a highly accurate conveyance amount of
the printing medium 11. Hereinafter, the method for detect-
ing the distance between the image sensor 14 and the
printing medium 11 is specifically explained.

[0035] FIG. 6A is a diagram illustrating the sensor unit 5
including the image sensor 14 and the height detection
sensor 3 in the present embodiment, and FIG. 6B is a
diagram illustrating the height detection sensor 3. As illus-
trated in FIG. 6A, the height detection sensor 3 is disposed
to be adjacent to the image sensor 14 in the X direction and
includes the light emitting element 15, a lens (not illustrated
in the drawings), and the position light receiving element
(PSD: position sensitive device) 16. As illustrated in FIG.
6B, regarding the height detection sensor 3, light emitted
from the light emitting element 15, which is a light source,
is concentrated by the lens so as to irradiate the printing
medium 11. Then, the reflected light from the printing
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medium 11 is concentrated on the position light receiving
element 16 by the lens. Here, if the position (height) of the
printing medium 11 is changed, the output of the position
light receiving element 16 changes since the imaging posi-
tion on the position light receiving element 16 changes. By
calculation based on the output result of the position light
receiving element 16, it is possible to detect the height of the
position light receiving element 16 relative to the printing
medium 11 (detection of the distance between the printing
medium 11 and the position light receiving element 16). The
height detection sensor 3 and the image sensor 14 are
provided at positions facing the printing medium 11 that is
conveyed. Further, the height detection sensor 3 and the
image sensor 14 are provided at positions apart from the
printing medium 11 by the same distance at the time of
height detection. Thus, by detecting the height of the posi-
tion light receiving element 16 relative to the printing
medium 11, it is possible to detect the distance between the
image sensor 14 and the printing medium 11.

[0036] Note that it is considered that there are two main
causes of the height fluctuation between the image sensor 14
and the printing medium 11. One is that the distance between
the carriage 9 and the platen, which supports the printing
medium 11 on which printing is performed, becomes longer
or shorter. The other is fluctuation caused by the printing
medium 11 separating from the platen, which occurs in a
case where a curling printing medium such as a roll sheet is
conveyed. The distance between the image sensor 14 and the
printing medium 11 fluctuates due to either one of the
causes.

[0037] FIG. 7 is a flowchart of the conveyance amount
detection processing for the printing medium 11 in the
printing apparatus 100 of the present embodiment. Herein-
after, the conveyance amount detection processing for the
printing medium 11 in the present embodiment is explained
with reference to the flowchart. Note that the CPU 401 is the
subject of performing each of the processes of the convey-
ance amount detection processing for the printing medium
11. Upon starting the conveyance amount detection process-
ing, the carriage 9 is moved to the first detection position 31
in S1. Then, in S2, first, before conveyance of the printing
medium 11, the image sensor 14 reads the image area at the
first detection position 31, and the height detection sensor 3
detects the distance between the height detection sensor 3
and the printing medium 11. Subsequently, the printing
medium 11 is conveyed by a predetermined amount while
the carriage 9 stays at the first detection position 31. Then,
the image sensor 14 reads the image area at the first
detection position 31, and the height detection sensor 3 reads
the distance between the height detection sensor 3 and the
printing medium 11. Thereafter, the printing medium 11 is
rewound to the origin position. Subsequently, in S3, the
carriage 9 is moved to the second detection position 32. In
S4, before conveyance of the printing medium 11, the image
sensor 14 reads the image area at the second detection
position 32, and the height detection sensor 3 detects the
distance between the height detection sensor 3 and the
printing medium 11. Subsequently, the printing medium 11
is conveyed by a predetermined amount while the carriage
9 stays at the second detection position 32. Then, the image
sensor 14 reads the image area at the second detection
position 32, and the height detection sensor 3 reads the
distance between the height detection sensor 3 and the
printing medium 11. Then, in S5, the deviation amount in the
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conveyance amount of the printing medium 11 is obtained
based on the image area before conveyance and the image
area after conveyance, which are read at the first detection
position 31. Further, the obtained deviation amount is cor-
rected based on the detection results of the distance between
the height detection sensor 3 and the printing medium 11.
Then, the deviation amount in the conveyance amount of the
printing medium 11 is obtained based on the image area
before conveyance and the image area after conveyance,
which are read at the second detection position 32. Further,
the obtained deviation amount is corrected based on the
detection results of the distance between the height detection
sensor 3 and the printing medium 11. As a result, it is
possible to obtain a highly accurate conveyance amount of
the printing medium 11.

[0038] FIG. 8 is a diagram illustrating detection results
obtained from the image sensor 14 and the height detection
sensor 3. FIG. 8 illustrates graphs illustrating the results
before deviation amounts are corrected. Regarding the
graphs, the horizontal axis represents conveyance amount of
the printing medium 11, and the vertical axis represents
deviation amount of conveyance amount and distance
between the height detection sensor 3 and the printing
medium 11. The graph 34 indicates deviation amount of
conveyance amount, and the graph 33 indicates distance
between the height detection sensor 3 and the printing
medium 11. Here, the example in which the printing medium
11 is conveyed within a conveyance amount of 50 mm to
150 mm by step feeding on a per 3 mm basis is illustrated,
and a deviation amount is an amount of deviation of the
printing medium 11 relative to a conveyance amount that the
printing apparatus 100 recognizes as a theoretical value. For
example, it is indicated that, at the position where the
conveyance amount of the printing medium 11 is 100 mm,
the conveyance amount that is approximately 10 um longer
than the theoretical value is detected. Furthermore, a dis-
tance between the height detection sensor 3 and the printing
medium 11 represents a difference from the imaging position
of the lens being at the position of 0 mm. For example, it is
indicated that, at the position where the conveyance amount
of the printing medium 11 is approximately 100 mm, the
imaging position is deviated from the appropriate imaging
position by 0.1 mm.

[0039] FIG. 9 is a graph illustrating correction amount of
deviation amount corresponding to distance between the
image sensor 14 and the printing medium 11. Based on the
graph, the deviation amounts of the conveyance amounts
illustrated in FIG. 8 are corrected. By performing the
correction, it is possible to obtain a highly accurate convey-
ance amount of the printing medium 11. A distance between
the height detection sensor 3 and the printing medium 11 and
a correction amount have a one-to-one relationship. Further,
correction amount increases with increase of distance
between the height detection sensor 3 and the printing
medium 11. Note that, in the present embodiment, the
correction values of deviation amounts illustrated in FIG. 9
are stored in the printing apparatus 100 as a table. However,
the correction values may be provided in the host apparatus
410.

[0040] Here, the optimal distance between the image sen-
sor 14 and the printing medium 11 is determined by imaging
of a lens. A correction amount is determined based on a
difference between the conveyance amount of the printing
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medium 11 at the optimal distance and an actual conveyance
amount of the printing medium 11.

[0041] FIG. 10 is a diagram illustrating graphs indicating
detection results obtained from the height detection sensor 3
and results obtained by correcting the deviation amounts of
the conveyance amounts of FIG. 8, based on the graph of
FIG. 9. The graph 33 that indicates distance between the
height detection sensor 3 and the printing medium 11 is the
same as the graph 33 of FIG. 8. The graph 35 is a graph
indicating results obtained by correcting the graph 34 of
FIG. 8. By correcting a deviation caused by fluctuation in
distance between the image sensor 14 and the printing
medium 11, it is possible to obtain a highly accurate con-
veyance amount.

[0042] Note that, although the present invention is
explained with the example of the image printing apparatus
100 in the present embodiment, the present invention may be
applied to a reading apparatus that reads an image printed on
a printing medium.

[0043] FIG. 11 is a perspective view illustrating a large-
format reading apparatus 200. The large-format reading
apparatus 200 is a combination of a reading unit 17 and a
printing apparatus 100. By conveying a document from the
front to the back, detection is performed on a document in
a large-format size by a linearly arranged sensor. The
reading unit 17 for reading a large size document may be
configured to scan a document or may be configured as a
reading unit that drives a line sensor. However, in a case
where the large-format reading unit 17 is configured as a
system that drives a sensor, a reading table in a large-format
size is necessary. Therefore, a configuration in which a
document is scanned may be selected as a less expensive
configuration. In such a configuration, the effect of the
document conveyance accuracy on image formation is not
small. In addition, it is often the case that a large-format
document to be read is folded to be carried. Therefore, in a
case where the folded document is opened and then read, the
distance between the document and a detecting unit tends to
fluctuate. In a case where fluctuation of the distance occurs,
there is an issue that the printing medium cannot be con-
veyed with high accuracy, so that image unevenness or
streaks due to conveyance occurs. In order to solve such an
issue, the technology of the present invention is applicable
to a reading apparatus, not only a printing apparatus.
[0044] Note that, although the printing apparatus 100
performs the calculation based on an output from the posi-
tion light receiving element 16 in the present embodiment,
the present invention is not limited to the embodiment. That
is, it is possible that the calculation is performed by a
computer, or the like, that is connected to the printing
apparatus 100. Furthermore, it is also possible that the
calculation based on an output from the position light
receiving element 16 is performed by a computer, and the
calculation result is transmitted to another printing apparatus
that is not the printing apparatus 100. Accordingly, by
applying the calculation result to other apparatuses, it is
possible to reduce the number of times each apparatus
performs correction of a conveyance amount of a printing
medium other than a familiar printing medium.

[0045] As described above, by reading an image area by
use of the image sensor 14, a conveying amount of the
printing medium 11 is detected. Then, the conveyance
amount is corrected in accordance with the distance between
the image sensor 14 and the printing medium 11, which is
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detected by the height detection sensor 3, so that a highly
accurate conveyance amount of the printing medium 11 is
obtained. As a result, it is possible to implement an image
printing apparatus, a reading apparatus, an image printing
method, and a printing medium conveyance method, with
which occurrence of image unevenness or streaks due to
conveyance is prevented.

Second Embodiment

[0046] Hereinafter, an explanation is given of the second
embodiment of the present invention with reference to the
drawings. Note that the basic configuration of the present
embodiment is the same as that of the first embodiment, and,
therefore, only the characteristic configurations are
explained below.

[0047] In the first embodiment, conveyance amount is
corrected according to distance between the image sensor 14
and the printing medium 11. In the present embodiment, a
highly accurate conveyance amount is obtained by correct-
ing inclination of the carriage 9, which has an effect on a
detection result of a conveyance amount obtained from the
image sensor 14, that is, by correcting the effect caused by
fluctuation of orientation of the carriage 9. There is a
possibility that, while the carriage 9 moves in the main
scanning direction, the image sensor 14 is inclined relative
to the printing medium 11 in the main scanning direction due
to a play between the guide rail and the carriage 9 or a
manufacturing error of the guide rail, etc. As a result, there
may be an effect on a conveyance amount of the printing
medium 11 to be detected.

[0048] FIGS. 12A and 12B are diagrams for explaining a
detection error in a case where the angle of the image sensor
14 relative to the printing medium 11 is different. In a case
where the angle of the image sensor 14 relative to the
printing medium 11 is different, a difference occurs in the
length to be detected. The detected length 12 is longer in
such a case where the printing medium 11 is inclined relative
to the image sensor 14 as illustrated in FIG. 12A, compared
to such a case where the image sensor 14 and the printing
medium 11 face directly opposing each other as illustrated in
FIG. 12B. Therefore, the result of a conveyance amount of
the printing medium 11 detected in a state where the angle
of the image sensor 14 relative to the printing medium 11 is
different before and after conveyance of the printing
medium 11 is different from the result of a conveyance
amount of the printing medium 11 detected in a state where
the angle is the same before and after conveyance of the
printing medium 11. That is, in order to accurately calculate
displacement of a gazing point, it is necessary to keep the
angle of the image sensor 14 relative to the printing medium
11 the same before and after conveyance of the printing
medium 11.

[0049] FIG. 13 is a diagram illustrating a sensor unit 7
including an image sensor 14 and a height detection sensors
3a and 35 according to the present embodiment. The sensor
unit 7 of the present embodiment includes the image sensor
14 and the height detection sensors 3a and 34 at both ends
(both sides) in the X direction of the image sensor 14. By
providing the height detection sensors 3a and 35 at both ends
of the image sensor 14 in such a manner, even in a case
where the carriage 9 that is moving in the X direction is
inclined, the inclination of the image sensor 14 can be
detected by detecting the distance from the printing medium
11 by use of the two height detection sensors 3a and 3b.
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Accordingly, it is possible to correct detection results
obtained from the image sensor 14, based on the detected
inclination of the image sensor 14.

[0050] For the correction, a correction value correspond-
ing to the difference between a detection result obtained
from the height detection sensor 3a and a detection result
obtained from the height detection sensor 34 is prepared in
advance and provided in the printing apparatus 100 as a
table. By correcting a deviation amount detected by the
image sensor 14 by use of such a correction value prepared
in advance, it is possible to obtain a highly accurate con-
veyance amount of the printing medium 11. Note that a
correction value corresponding to a difference between a
detection result obtained from the height detection sensor 3a
and a detection result obtained from the height detection
sensor 3b depends on the distance between the height
detection sensor 3a and the height detection sensor 3b.
Therefore, it is desirable that a correction value is appro-
priately set for each apparatus according to the distance
between a height detection sensor 3a and a height detection
sensor 3b.

[0051] While the present invention has been described
with reference to exemplary embodiments, it is to be under-
stood 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 encom-
pass all such modifications and equivalent structures and
functions.

[0052] This application claims the benefit of Japanese
Patent Application No. 2019-043646 filed Mar. 11, 2019,
which is hereby incorporated by reference wherein in its
entirety.

What is claimed is:

1. An image printing apparatus comprising:

a printing unit configured to perform printing by ejecting
liquid onto a printing medium;

a conveyance unit configured to convey the printing
medium,;

a conveyance amount detection unit configured to detect
a conveyance amount of the printing medium conveyed
by the conveyance unit;

a distance detection unit configured to detect a distance
between the printing medium and the conveyance
amount detection unit; and

a correction unit configured to correct a detection result of
the conveyance amount detection unit, based on a
detection result of the distance detection unit.

2. The image printing apparatus according to claim 1

further comprising

a carriage configured to reciprocally move in a main
scanning direction, the carriage being mounted with the
printing unit,

wherein the conveyance amount detection unit and the
distance detection unit are provided in the carriage.

3. The image printing apparatus according to claim 2,

wherein the conveyance amount detection unit and the
distance detection unit are arranged in the carriage so as to
be adjacent to each other in the main scanning direction.

4. The image printing apparatus according to claim 1,

wherein detection of the conveyance amount by the con-
veyance amount detection unit and detection of the distance
by the distance detection unit are performed at a plurality of
locations on the printing medium.
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5. The image printing apparatus according to claim 4,
wherein detection of the conveyance amount by the con-
veyance amount detection unit and detection of the distance
by the distance detection unit are performed at two locations
on the printing medium.

6. The image printing apparatus according to claim 1,
wherein a correction amount of the detection result of the
conveyance amount detection unit is stored, the correction
amount corresponding to the detection result of the distance
detection unit.

7. The image printing apparatus according to claim 2,

wherein the distance detection unit includes a plurality of
distance detection units, and

wherein the plurality of distance detection units are pro-
vided so as to be adjacent to both sides of the convey-
ance amount detection unit in the main scanning direc-
tion.

8. The image printing apparatus according to claim 7,
wherein inclination of the conveyance amount detection unit
in the main scanning direction is detected by the plurality of
distance detection units.

9. The image printing apparatus according to claim 1,
wherein the detection result of the conveyance amount
detection unit and the detection result of the distance detec-
tion unit are transmitted to an external apparatus, so that the
external apparatus determines the conveyance amount of the
printing medium and the printing medium is conveyed based
on the determined conveyance amount.

10. The image printing apparatus according to claim 9,

wherein the external apparatus determines the convey-

ance amount of the printing medium, and

wherein the printing medium is conveyed by another

image printing apparatus other than the image printing
apparatus, based on the determined conveyance
amount.
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11. A reading apparatus comprising:

a reading unit configured to read printing of a printing
medium,;

a conveyance unit configured to convey the printing
medium,;

a conveyance amount detection unit configured to detect
a conveyance amount at a given location of the printing
medium conveyed by the conveyance unit; and

a distance detection unit configured to detect a distance
between the printing medium and the conveyance
amount detection unit,

wherein a detection result of the conveyance amount
detection unit is corrected based on a detection result of
the distance detection unit.

12. An image printing method comprising:

a printing step for performing printing by ejecting liquid
onto a printing medium;

a conveyance step for conveying the printing medium;
and

a conveyance amount detecting step for detecting a con-
veyance amount of the printing medium by use of a
conveyance amount detection unit, the printing
medium being conveyed in the conveyance step,

wherein a detection result of the conveyance amount
detecting step is corrected based on a distance between
the printing medium and the conveyance amount detec-
tion unit.

13. A printing medium conveyance method comprising:

a conveyance step for conveying a printing medium; and

a conveyance amount detecting step for detecting a con-
veyance amount of the printing medium by use of a
conveyance amount detection unit, the printing
medium being conveyed in the conveyance step,

wherein a detection result of the conveyance amount
detecting step is corrected based on a distance between
the printing medium and the conveyance amount detec-
tion unit.



