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(57) ABSTRACT

An image reading apparatus is configured to be connected to
an external terminal via a network. The image reading
apparatus includes a transmitter, a reading section, and a
controller. The controller executes an image generation
process of generating a single first image file from image
data of a document read by the reading section and causes
the transmitter to transfer the first image file to the external
terminal connected via the network. The controller executes
a compression rate determination process of determining a
compression rate of a second image file in the image
generation process based on a transfer rate of the network
when the first image file is transferred to the external
terminal and a reading rate of the reading section.
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IMAGE READING APPARATUS, IMAGE
READING SYSTEM, AND IMAGE READING
METHOD

[0001] The present application is based on, and claims
priority from JP Application Serial Number 2020-060143,
filed Mar. 30, 2020, the disclosure of which is hereby
incorporated by reference herein in its entirety.

BACKGROUND

1. Technical Field

[0002] The present disclosure relates to an image reading
apparatus, an image reading system, and an image reading
method for reading an image from a document.

2. Related Art

[0003] JP-A-2006-165698 discloses an image reading
apparatus connected to an output device as an example of an
output destination of an external terminal connected to a
network. A reading rate of a reading unit as an example of
a reading section and the effective rate of the network as an
example of a transfer rate to the output destination of the
external terminal are compared to each other. When the
effective rate of the network is slower than the reading rate
of'the reading unit of the image reading apparatus, the image
size of an image file is automatically reduced by lowering
the reading resolution by the reading section.

[0004] In the related art, when image files of a plurality of
documents read by an image reading apparatus are trans-
ferred to a cloud or the external terminal via the network,
depending on a load status of network traffic, a transfer rate
to the output destination of the external terminal may be
slower than the reading rate of the reading section in the
image reading apparatus, and thus a reading process in the
image reading apparatus may be temporarily interrupted.
[0005] However, in the image reading apparatus disclosed
in JP-A-2006-165698, when the reading rate of the reading
section is slower than the transfer rate to the output desti-
nation of the external terminal, the image size of the image
file is reduced by lowering the reading resolution by the
reading section, and the reading time by the reading section
is reduced. In this manner, the reading rate of the reading
section is increased. Therefore, there is a problem that the
image quality of the transferred image file deteriorates.

SUMMARY

[0006] To solve the above problems, an image reading
apparatus is configured to be connected to an external
terminal via a network. The image reading apparatus
includes a transmitter that transfers data to the external
terminal, a reading section that reads a document, and a
controller that executes an image generation process of
generating a single first image file from image data of the
document read by the reading section, and causes the
transmitter to transfer the first image file to the external
terminal connected via the network. The controller executes
a compression rate determination process of determining a
compression rate of a second image file in the image
generation process, based on a transfer rate of the network
when the first image file is transferred to the external
terminal and a reading rate of the reading section.

[0007] To solve the above problems, an image reading
system includes an image reading apparatus that executes an
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image generation process of generating a single first image
file by reading a document, and an external terminal con-
nected to the image reading apparatus via a network. A
compression rate determination process of determining a
compression rate of a second image file in the image
generation process, based on a transfer rate of the network
when the first image file is transferred to the external
terminal, and a reading rate of a reading section.

[0008] To solve the above problems, there is provided an
image reading method of an image reading apparatus includ-
ing a reading section that reads a document, a transmitter
that transfers data to an external terminal connected via a
network, and a controller that controls the reading section
and the transmitter. The image reading method includes an
image generation process step of generating a single first
image file from image data obtained by the reading section
reading a document, a transfer step of transferring the first
image file to the external terminal connected via the network
by the transmitter, and a compression rate determination
process step of determining a compression rate of a second
image file in the image generation process step based on a
transfer rate of the network when the first image file is
transferred to the external terminal and a reading rate of the
reading section.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] FIG. 1 is a perspective view illustrating an image
reading apparatus according to first and second embodi-
ments.

[0010] FIG. 2 is a block diagram illustrating an image
reading system in the first and second embodiments.
[0011] FIG. 3 is a flowchart illustrating an image transfer
process in the first embodiment.

[0012] FIG. 4 is a flowchart illustrating a transfer rate
diagnosis process in the first embodiment.

[0013] FIG. 5 is a flowchart illustrating a compression rate
determination process in the first embodiment.

[0014] FIG. 6 is a flowchart illustrating a document read-
ing process in the first embodiment.

[0015] FIG. 7 is a flowchart illustrating an image transfer
process according to the second embodiment.

[0016] FIG. 8 is a flowchart illustrating a document block
reading process in the second embodiment.

[0017] FIG. 9 is a flowchart illustrating a transfer rate
re-diagnosis process in the second embodiment.

[0018] FIG. 10 is a flowchart illustrating a compression
rate re-determination process in the second embodiment.
[0019] FIG. 11 is a graph showing changes in a transfer
rate to an external terminal, a reading rate of a reading
section, and a compression rate of an image file when the
image transfer process is executed in the second embodi-
ment.

DESCRIPTION OF EXEMPLARY
EMBODIMENTS

[0020] In the drawings, assuming that an image reading
apparatus 11 is disposed on a horizontal plane, the direction
of gravity is indicated by a Z-axis, and directions along a
plane intersecting with the Z-axis indicate an X-axis and a
Y-axis. The X-axis, the Y-axis, and the Z-axis are preferably
orthogonal to each other, and the X-axis and Y-axis are along
the horizontal plane. In the following description, an X-axis
direction is referred to as a width direction X, a Y-axis
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direction is referred to as a depth direction Y, and a Z-axis
direction is referred to as a vertical direction Z. A direction
in which the document is transported during reading is also
referred to as a transport direction Y1.

First Embodiment

[0021] Hereinafter, an image reading apparatus 11 accord-
ing to a first embodiment will be described with reference to
the drawings.

Configuration of Image Reading Apparatus and Image
Reading System

[0022] As illustrated in FIG. 1, the image reading appa-
ratus 11 includes a main body 12, a feeding tray 13, and a
discharge tray 14. The feeding tray has a placing surface
13A on which a document P being an image reading target
is placed. The discharge tray discharges the document P of
which reading is ended. The document P placed on the
feeding tray 13 is fed one by one into the main body 12 from
a feeding port 12A that is opened at an upper portion of the
main body 12.

[0023] A pair of edge guides 17 is provided in the feeding
tray 13. The pair of edge guides are capable of sliding in the
width direction X intersecting with the transport direction
Y1 in which the document P is transported. The document
P loaded on the placing surface 13A is positioned in the
width direction X with respect to the feeding port 12A by
being held between the pair of edge guides 17.

[0024] The main body 12 includes a base portion 18 and
a cover portion 19 that is joined to be rotatable around a front
end portion of the base portion 18. When a user operates an
opening/closing lever 19A to release the lock of the cover
portion 19, and to rotate the cover portion 19 from the closed
position illustrated in FIG. 1 to an open position toward the
front side of a paper surface of FIG. 1 around the front end
portion thereof, a transport path is exposed, and, for
example, clogging of the document P is released.

[0025] As illustrated in FIG. 1, an operation section 20 is
provided on the front surface portion 12C of the main body
12. The operation section 20 includes a plurality of operation
switches 21 to 25 operated by the user when the user issues
an instruction to the image reading apparatus 11. Specifi-
cally, the operation section 20 includes a power switch 21,
a start switch 22, a stop switch 23, and an input section 24.
The input section 24 includes a processing mode selection
switch 24 A and a setting change switch 24B. A notification
section 27 is provided at a position adjacent to the operation
section 20. For example, the notification section includes an
indicator that enables at least one of turn-on and blinking
and turn-off by an LED, or is capable of changing the
lighting color during lighting.

[0026] The notification section 27 transmits a notification
of information necessary for the user, for example, infor-
mation on power on or off, or the currently-selected mode,
by turning on or off or changing the lighting color. A display
section 70 configured by a liquid crystal panel is provided on
the front surface portion 12C of the main body 12 to display
necessary information to the user and the administrator.
[0027] As illustrated in FIG. 2, an image reading system
100 includes the image reading apparatus 11 and an external
terminal 80. The image reading apparatus 11 includes a
transmitter 60 that transfers data to the external terminal 80,
the operation section 20 that includes an input section 24, the
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display section 70, a transport section 31, a reading section
40 that reads the document P, and a controller 50 that
controls the reading section 40 and the transmitter 60. The
external terminal 80 includes a receiver 80A. The transmitter
60 of the image reading apparatus 11 and the receiver 80A
of the external terminal 80 are configured to be connected to
each other via a network NW. The image reading system 100
is configured to be capable of transferring data from the
transmitter 60 to the receiver 80A.

Overall Flow of Image Transfer Process

[0028] Firstly, an outline of the entirety of an image
transfer process will be described.

[0029] In the first embodiment, the controller 50 illus-
trated in FIG. 2 executes a transfer rate diagnosis process
illustrated in FIG. 4. In the transfer rate diagnosis process,
an image quality setting and an output destination are
designated, and the transfer rate of the network NW illus-
trated in FIG. 2 to the external terminal 80 is calculated
based on a transfer time when the transmitter 60 illustrated
in FIG. 2 transfers a first image file to the external terminal
80 including the output destination.

[0030] The controller 50 illustrated in FIG. 2 executes a
compression rate determination process (illustrated in FIG.
5) of determining a compression rate of a second image file
in an image generation process based on the transfer rate of
the network NW when the first image file is transferred to the
external terminal 80 and a reading rate of the reading section
40 illustrated in FIG. 2.

[0031] Next, the image transfer process executed by the
controller 50 illustrated in FIG. 2 will be described with
reference to the flowcharts illustrated in FIGS. 3 to 6. Firstly,
the entire routine of the image transfer process in the first
embodiment will be described with reference to the flow-
chart illustrated in FIG. 3.

[0032] In Step S301, the controller 50 illustrated in FIG. 2
determines whether or not an input to use preset data as job
setting of the image transfer process to be executed is
received from the input section 24 operated by the user. The
job setting refers to designation of an image quality setting
and the output destination. The preset data is configured by
the job setting and the compression rate of an image file.
[0033] The input section 24 illustrated in FIG. 1 has a
configuration of allowing the user to select whether an
image is transferred by using a record of the previous
transfer rate to omit the measurement of the transfer rate,
which is a pre-process of the transfer process, or the image
is transferred after the current transfer rate is measured. To
be more accurate, the input section 24 has a configuration of
allowing the selection of whether the compression rate is
designated to execute the image generation process (which
is illustrated in Step S604 of FIG. 6 and will be described
later), or the transfer rate diagnosis process (which is illus-
trated in FIG. 4 and will be described later) and the com-
pression rate determination process (which is illustrated in
FIG. 5 and will be described later) are executed.

[0034] Regarding the image quality setting, how the docu-
ment P is read and what type of file the document P is
generated from are designated. Specifically, the user desig-
nates, with the input section 24, whether the document is a
single-sided document or a double-sided document, whether
the document is a color document or a black-and-white
document, the size of the document, the reading resolution,
the type of file to be generated, and the like. Regarding the
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reading resolution, the highest resolution allowing reading
of the reading section 40 illustrated in FIG. 2 is generally
designated. The type of file to be generated includes an
image file format such as jpeg, pdf, and tiff that allows
compression of data, and the type of file is selected in
accordance with the purpose.

[0035] The output destination refers to a disk of the
external terminal 80 on the network NW illustrated in FIG.
2. That is, the output destination refers to an external storage
device and a storage place for sharing data. There are two
types of disks in the external terminal 80. One is an external
terminal 80 at a known location on the network NW, which
is a folder on the disk of a physical server. For example,
there is a shared server of the corporate network, and the
user designates the folder of the shared server as the output
destination, with the input section 24. The other is a cloud
on the network NW. The cloud is a virtual server on the
Internet, that is virtually constructed as one server by
combining a plurality of servers into one. For example, the
user designates the contracted cloud account and address as
the output destination.

[0036] The preset data is data of a combination of an
image quality setting and an output destination prepared in
advance in the image reading apparatus 11 illustrated in FIG.
1 as a job setting. When a job setting suitable for the purpose
of the user is in the list of preset data shown on the display
section 70 illustrated in FIG. 1, and an input to use the preset
data as the job setting is received from the input section 24
operated by the user, the controller 50 determines Step S301
to be YES, and the process proceeds to Step S302.

[0037] In Step S302, when receiving, from the input
section 24, an input indicating that the user selects the job
setting from the list of the preset data, the controller 50
causes the process to proceed to a document reading process
of Step S600 illustrated in FIG. 6. The preset data has a
configuration with the compression rate. Thus, the compres-
sion rate is also designated when the user selects the job
setting from the list of the preset data. That is, the compres-
sion rate is also included in the job setting.

[0038] In Step S301, when there is no job setting suitable
for the purpose of the user in the list of preset data, or when
no job setting is registered, Step S301 becomes NO, and the
process proceeds to Step S303. Since no job setting is
registered even when the user performs the operation for the
first time, the process proceeds to Step S303.

[0039] In Step S303, when the user designates the image
quality setting and the output destination with the input
section 24 illustrated in FIG. 2, the display section 70
illustrated in FIG. 1 displays the compression rate to be used
for the image generation process described later. That is, the
display section 70 illustrated in FIG. 1 displays the com-
pression rate to be used for the image generation process
when the image quality setting and the output destination are
designated. The image quality setting and the output desti-
nation are used in the transfer rate diagnosis process, which
is the next Step S400. Here, the user may input the number
of' documents per job. By inputting the number of documents
per job, it is possible to easily calculate the time required for
each document by dividing the transfer time by the number
of' documents in the transfer rate diagnosis process described
later. It is not essential to input the number of documents per
job. The number of documents may be counted by a feeding
sensor (not illustrated) of the image reading apparatus 11.
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[0040] In the next Step S400, the controller 50 executes
the subroutine of the transfer rate diagnosis process illus-
trated in FIG. 4. The subroutine of transfer rate diagnosis
process will be described later. When the diagnosis of the
transfer rate is completed, the process proceeds to Step
S500.

[0041] In Step S500, the controller 50 executes the sub-
routine of the compression rate determination process illus-
trated in FIG. 5. The subroutine of the compression rate
determination process will also be described later. When the
compression rate is determined, the process proceeds to Step
S600.

[0042] In Step S600, the controller 50 executes the sub-
routine of the document reading process illustrated in FIG.
6. The subroutine of the document reading process will also
be described later. When the document reading process is
ended, the process proceeds to Step S304.

[0043] In Step S304, the controller 50 illustrated in FIG. 2
causes the display section 70 illustrated in FIG. 1 to display
the image quality of the reading result and determines
whether or not the image quality of the reading result is OK.
That is, when an image file is transferred to the designated
output destination at the compression rate determined by the
compression rate determination process described later, the
display section 70 illustrated in FIG. 1 displays an image
allowing recognition of the compression rate and the image
quality of the image file. The user checks the image quality
of the reading result on the display section 70 illustrated in
FIG. 1.

[0044] For example, when checking the image quality of
the reading result on the display section 70 illustrated in
FIG. 1, the user selects an image intended to check the image
quality from a plurality of transferred images, with the input
section 24. Although the display area of the input section 24
is small, the display area is enlarged to a level at which each
pixel of the selected image is allowed to be checked. The
user is capable of checking the image quality of the read
image file by moving, with the operation section 20 illus-
trated in FIG. 2, the position of the pixel displayed on the
display section 70 illustrated in FIG. 2 up and down and left
and right.

[0045] When the user determines that there is no problem
with the image quality and the user performs an OK opera-
tion by operating the input section 24, the determination
result in Step S304 becomes YES, and the process proceeds
to Step S305. When the user determines that there is a
problem with the image quality and the user performs an NG
operation by operating the input section 24, the determina-
tion result in Step S304 becomes NO, and the process
proceeds to Step S500. The compression rate determination
process illustrated in FIG. 5 is performed again.

[0046] In Step S305, the controller 50 determines whether
or not the user selected to store the previously-executed job
setting as new preset data by the operation of the input
section 24. Assuming that a similar job will be performed in
the future, generally, the user selects to store the job setting
as new preset data by operating the input section 24 while
looking at the display section 70 illustrated in FIG. 1. When
the controller 50 receives an input to store this job setting as
new preset data, the controller 50 causes the process to
proceed to Step S306. The controller 50 stores the previ-
ously-executed job setting, as new preset data. When the
memory of the image reading apparatus is full, or when it is
clear that the job setting is not repeated, the user selects NO
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with the input section 24 while looking at the display section
70 illustrated in FIG. 1. When the controller 50 receives the
input of NO from the input section 24, the controller 50 ends
the image transfer process.

[0047] The user may store the previously-executed job
setting itself as new preset data. When the known preset data
is used and the compression rate in the known preset data is
changed to the compression rate determined in the compres-
sion rate determination process in Step S500 described later,
the user may change the compression rate in the known
preset data and update the job setting of the known preset
data. The new stored preset data and the known preset data
in which the job setting is updated can be selected as job
settings at the next image transfer process.

[0048] In Step S306, the controller 50 performs a process
of'adding the present job setting to the preset data. Then, the
controller 50 illustrated in FIG. 2 ends the image transfer
process.

[0049] In the first embodiment, the image reading appa-
ratus 11 includes the display section and the input section.
The image reading system 100 may include a PC (not
illustrated) and the PC may be connected to the image
reading apparatus 11 and include the display section and the
input section.

Flow of Transfer Rate Diagnosis Process

[0050] Next, the subroutine of the transfer rate diagnosis
process in the first embodiment will be described with
reference to the flowchart illustrated in FIG. 4. In the transfer
rate diagnosis process, the controller 50 illustrated in FIG. 2
calculates the transfer rate of the network NW to the external
terminal 80 based on the transfer time measured when the
transmitter transfers an image file to the external terminal 80
including the output destination designated in Step S303
with the image quality setting designated in Step S303.
Then, in this routine, the transfer time when the image size
increases or decreases by changing the compression rate of
the image file is calculated from the transfer rate of the
network NW. The transfer rate diagnosis process is a process
for obtaining a diagnostic result as a determination material
when the compression rate is determined in the subsequent
compression rate determination process.

[0051] In Step S401, the controller 50 determines whether
to transfer the actual image file or the dummy data before
measuring the transfer rate of the network NW. In Step
S401, the user or the administrator may set information on
the above determination as an initial setting in advance when
the image reading apparatus 11 is installed, or the user may
input and determine the information on the above determi-
nation with the input section 24 illustrated in FIG. 1. When
the controller 50 transfers the actual image file, the deter-
mination result in Step S401 becomes YES, and the process
proceeds to Step S402. When the controller 50 transfers
dummy data, the determination result in Step S401 becomes
NO, and the process proceeds to Step S406.

[0052] In Step S402, the controller 50 sets a compression
rate having the largest transfer size in the designated image
quality setting, as the compression rate when the image file
is transferred, in the transfer rate diagnosis process. In the
transfer rate diagnosis process, since the purpose is to
measure the transfer rate of the network NW, the user does
not need to prepare a large number of documents, nor need
to prepare an actual document. The controller 50 illustrated
in FIG. 2 makes it easy to determine the upper limit of the
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transfer rate of the network NW by increasing the transfer
size and applying a load to the network NW.

[0053] The size of an image file at the compression rate in
which the transfer size is the largest differs depending on the
type of image file format set in the image quality setting. The
available compression rate differs depending on the set
image file format. The compression rate that is selectable by
the user also differs depending on the algorithm of image
compression of the controller 50 illustrated in FIG. 2. The
controller 50 illustrated in FIG. 2 sets a compression rate
having the largest transfer size in the designated image
quality setting, as the compression rate when the image file
is transferred, in the transfer rate diagnosis process. Then,
the process proceeds from Step S402 to Step S600.

[0054] In Step S600, the controller 50 executes the sub-
routine of the document reading process illustrated in FIG.
6. The subroutine of the document reading process will be
described later. When the document reading process is
ended, the process proceeds from Step S600 to Step S403.
[0055] In Step S403, when the controller 50 receives a
transfer completion response of the image file from the
external terminal 80, the controller 50 causes the process to
proceed to Step S404.

[0056] In Step S404, the controller 50 compares the read-
ing time of one document with the transfer time of the
network NW per document. The reading time of one docu-
ment is determined by the transport rate of the image reading
apparatus 11 when reading the document and the length of
the document in the transport direction. That is, the reading
time of one document does not depend on the amount of
image data of the document, but is determined by condition
of the image reading apparatus 11. The controller 50 illus-
trated in FIG. 2 calculates the reading time of one document
and compares the calculated reading time with the transfer
time of the network NW per document.

[0057] When the transfer time of the image file of one
document becomes longer than the reading time of one
document by increasing the compression rate when the
image file is transferred, a waiting time is provided between
the documents. Even at this time, the controller 50 illustrated
in FIG. 2 can calculate the transfer time of the network NW
per document. The controller 50 illustrated in FIG. 2 cal-
culates the transfer time of the network NW per document.
[0058] Inthe next Step S405, the controller 50 changes the
data transfer amount in several steps in a direction of
decreasing the compression rate of the image file, and
calculates the transfer time of the network NW per document
at each compression rate. Since the compression rate of the
image file refers to the ratio of the data amount of the image
file, the transfer time of the network NW per document is
reduced in proportion to a ratio at which the compression
rate of the image file is reduced. Then, the subroutine of the
transfer rate diagnosis process is ended.

[0059] In Step S406, the controller 50 designates dummy
data to be transferred. When the controller 50 receives the
input indicating that the image file of the actual document is
not transferred in Step S301, the controller 50 displays the
list of dummy data on the display section 70 in advance.
Regarding each piece of dummy data displayed on the
display section 70, the explanation of each piece of dummy
data and the transfer size may be displayed as annotations.
The explanation of the dummy data is an explanation that
serves as a guide for the user to select the dummy data. For
example, “communication document (single-sided docu-
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ment, 2 sheets)”, “communication document (double-sided
document, 4 sheets)”, “product leaflet (double-sided docu-
ment, one sheet)”, and “newspapers, magazines (double-
sided document, 10 sheets)” are provided. For the same
reason as that when the transfer size is set to the largest
compression rate in Step S402, the transfer size displayed on
the display section 70 is the transfer size when the largest
compression rate is set for an image file having a type
described in the explanation of the dummy data. The user
selects the dummy data close to the target from the dummy
data displayed on the display section 70. Then, the process
proceeds from Step S406 to Step S407.

[0060] In Step S407, the controller 50 transfers the
dummy data designated by the user to the output destination,
and the process proceeds from Step S407 to Step S408.
[0061] When the transfer completion response of the
image file is received from the external terminal 80 in Step
S408, Step S408 becomes YES, and the process proceeds
from Step S408 to Step S409.

[0062] In Step S409, the controller 50 converts the transfer
time of the network NW of the dummy data into the transfer
time of the network NW per document. Then, the controller
compares the reading time of one document with the transfer
time of the network NW per document.

[0063] In Step S410, the controller 50 changes the data
transfer amount in several steps in the direction of decreas-
ing the compression rate of the image file. That is, the
controller 50 illustrated in FIG. 2 calculates the transfer time
of the network NW of each piece of dummy data when the
transfer amount of the dummy data is changed in several
steps. At this time, the transfer time of the network NW per
document is reduced in proportion to the ratio at which the
compression rate of the image file is reduced. Then, the
subroutine of the transfer rate diagnosis process is ended.

Flow of Compression Rate Determination Process

[0064] Next, the subroutine of the compression rate deter-
mination process in the first embodiment will be described
with reference to the flowchart illustrated in FIG. 5. In this
routine, the controller 50 illustrated in FIG. 2 determines the
compression rate of the image file to be used in the actual
transfer of the image file, from the result of the transfer rate
diagnosis process. That is, in this routine, the controller 50
illustrated in FIG. 2 executes the compression rate determi-
nation process of determining the compression rate of an
image file generated by the image generation process (de-
scribed later), based on the transfer rate of the network NW
to the external terminal 80 illustrated in FIG. 2 in the transfer
rate diagnosis process and the reading rate of the reading
section 40 illustrated in FIG. 2.

[0065] The “reading rate” here does not refer to the rate of
a document P when the document P passes through the
reading section 40 illustrated in FIG. 2. The reading rate
refers to the data amount when image data of the document
P is compressed, and the image reading apparatus 11 pro-
cesses the compressed image data per hour.

[0066] In the first embodiment, in a case where, when the
document P has image data on both sides, the document P
passes through the reading section 40 illustrated in FIG. 2
once, the reading section 40 illustrated in FIG. 2 in the image
reading apparatus 11 reads the image data on both sides of
the document P. At this time, “the data amount of an image
file obtained by compressing the image data on the front
surface of the document P” and “the data amount of an
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image file obtained by compressing the image data on the
back surface of the document P” are added. The value when
the value obtained by the addition is divided by “the time
taken for the image reading apparatus 11 to process one
document P” is the “reading rate”. When the controller 50
illustrated in FIG. 2 in the image reading apparatus 11 has
a processing capability to execute a compression process
while the document P is transported at regular intervals, the
time interval at which the document P passes through the
reading section 40 is “the time taken for the image reading
apparatus 11 to process one document P”.

[0067] Since the data amount of the image file obtained by
compressing the image data on the front or back surface of
the document P differs depending on the image, the reading
rate differs for each document P. The capability of the
controller 50 illustrated in FIG. 2 may be low, and the
controller 50 illustrated in FIG. 2 may not have the process-
ing capability to compress the image file during the time
when the document P passes through the reading section 40.
At this time, the time interval at which the document P
passes through the reading section 40 changes depending on
the processing time for the controller 50 illustrated in FIG.
2 to compress the image file. As described above, even when
the time interval at which the document P passes through the
reading section 40 is not constant, the “reading rate” is
calculated by dividing “the data amount of the image file
obtained by compressing the image data of the document P~
by “the time taken for the controller 50 illustrated in FIG. 2
to process the one document P”. The “reading rate” is also
referred to as a “reading rate of an image file” because the
reading rate means the processing rate of the data amount of
an image file obtained by compressing image data. The
average processing rate of the data amount of a plurality of
image files is also referred to as an “average reading rate of
image files”.

[0068] In Step S501, before determining the compression
rate, the controller 50 illustrated in FIG. 2 determines
whether the user selects the compression rate or the con-
troller 50 automatically selects the compression rate, from
the result of the transfer rate diagnosis process. In Step S501,
the user or the administrator may set the compression rate as
an initial setting in advance when the image reading appa-
ratus 11 is installed. The user may input and determine the
compression rate with the input section 24 illustrated in FIG.
1 in Step S501. When the user selects the compression rate,
Step S501 becomes YES, and the process proceeds to Step
S502. When the controller 50 illustrated in FIG. 2 automati-
cally selects the compression rate, Step S501 becomes NO,
and the process proceeds to Step S504.

[0069] In Step S502, the controller 50 causes the display
section 70 illustrated in FIG. 1 to display the transfer time
of the image file with the plurality of compression rates and
a single document reading processing time side by side. In
addition, the controller causes the display section to mark
and display the recommended compression rate among the
plurality of displayed compression rates. That is, the display
section 70 illustrated in FIG. 1 displays the result of the
transfer rate diagnosis process when the transfer rate diag-
nosis process is ended. The compression rate recommended
by the display section is the compression rate having the
largest data amount of the image file that can be transferred
without reducing the throughput of the transfer process of
the network NW. The image file compressed at the recom-
mended compression rate is an image file having the highest



US 2021/0306468 Al

image quality among the image files that can be transferred
without reducing the throughput of the transfer process of
the network NW.

[0070] That is, the image reading apparatus 11 has a
configuration of enabling selection of the compression rate
having the largest image file that can be transferred without
reducing the throughput of the transfer process of the
network NW, based on the transfer rate of the network NW
when transferring the image file to the external terminal 80
illustrated in FIG. 2 and the reading rate of the reading
section 40 illustrated in FIG. 2. Then, in Step S502, the
process proceeds to Step S503.

[0071] In Step S503, the controller 50 receives an input
indicating that the compression rate marked and displayed
on the display section 70 is selected, from the input section
24 operated by the user. When there is a reason, for example,
that the remaining capacity for storing files on the output
destination disk is small, the user may select a different
compression rate. When the controller 50 receives the com-
pression rate selected by the user operating the input section
24, the controller ends the subroutine of the compression
rate determination process.

[0072] In Step S504, the controller 50 selects the com-
pression rate having the largest data amount of the image file
that can be transferred without reducing the throughput of
the transfer process of the network NW. Then, the controller
50 illustrated in FIG. 2 ends the subroutine of the compres-
sion rate determination process.

[0073] The compression rate determined in the compres-
sion rate determination process will be used in the next
image generation process. That is, assuming that an image
file used in the transfer rate diagnosis process is a first image
file, an image file generated in the next image generation
process with the compression rate determined in the com-
pression rate determination process in order to be transferred
in the next transfer process is a second image file.

Flow of Document Reading Process

[0074] Next, the subroutine of the document reading pro-
cess in the first embodiment will be described with reference
to the flowchart illustrated in FIG. 6. In this routine, the
reading section 40 illustrated in FIG. 2 reads the actual
document P, and the controller 50 illustrated in FIG. 2 uses
the determined compression rate to generate an image file,
and then transfers the generated image file to the output
destination.

[0075] The user sets the document P to be transferred to
the output destination, as an image file, in the feeding tray
13 illustrated in FIG. 1. Then, the user presses the start
switch 22 illustrated in FIG. 1.

[0076] In Step S601, the controller 50 receives a reading
start instruction by pressing the start switch 22. In Step
S602, the controller 50 determines whether or not there is a
document in the feeding tray. While the document P is in the
feeding tray 13, the determination result in Step S602
becomes YES, and the process proceeds to Step S603.
[0077] In Step S603, the controller 50 illustrated in FIG. 2
transports one document P from the feeding tray illustrated
in FIG. 1 and starts reading of an image of the document P.
In the first embodiment, when the document P passes
through a transport path (not illustrated) once, the reading
section 40 illustrated in FIG. 2 reads images on both sides
of the document P.
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[0078] In Step S604, the controller 50 executes the image
generation process of generating a single image file from
image data of the document read by the reading section 40
illustrated in FIG. 2. The image generation process is
executed at the compression rate of preset data selected in
Step S302 illustrated in FIG. 3 or the compression rate
selected in the compression rate determination process illus-
trated in FIG. 5, which is executed in Step S500.

[0079] As the file type of image file, formats such as jpeg,
pdf, and tiff, that enables data compression, are provided.
The same file format of the generated image file is referred
to as being single. In the first embodiment, since the images
on both sides of the document P are read by causing the
document P to pass once through the transport path (not
illustrated), two image files being a front image of the
document P and a back image of the document P are
generated. The two image files are single image files.
[0080] In Step S605, the controller 50 causes the trans-
mitter 60 illustrated in FIG. 2 to transfer the image file
generated by the image generation process in Step S604 to
the external terminal 80 connected via the network NW.
Then, in Step S605, the process proceeds to Step S602 again.

[0081] In Step S602, while the document P is in the
feeding tray 13, the determination result in Step S602
becomes YES, and the loop is repeated. During the loop in
the document reading process illustrated in FIG. 6, the
reading section 40 illustrated in FIG. 2 reads the document
P in order. The controller 50 illustrated in FIG. 2 executes
the image generation process in Step S604. When there is no
document P in the feeding tray 13, the determination result
in Step S602 becomes NO, and the controller 50 illustrated
in FIG. 2 ends the subroutine of the document reading
process.

[0082] This embodiment is not only the embodiment of
the image reading apparatus 11 but also the embodiment of
the image reading system 100.

[0083] The image reading system 100 illustrated in FIG. 2
in the first embodiment executes the compression rate deter-
mination process of determining the compression rate of the
image file of the document P based on the transfer rate of the
image file to the external terminal 80 illustrated in FIG. 2
and the reading rate of the image reading apparatus 11.
[0084] The image reading system 100 illustrated in FIG. 2
in the first embodiment executes the transfer rate diagnosis
process of designating the image quality setting and the
output destination and calculating the transfer rate of the
network NW to the external terminal 80 based on the
transfer time when the image reading apparatus 11 transfers
the image file to the external terminal 80 including the
output destination.

[0085] The image reading system 100 illustrated in FIG. 2
in the first embodiment includes the input section 24 capable
of designating the image quality setting and the output
destination and the display section 70 capable of displaying
the result of the transfer rate diagnosis process, in the
transfer rate diagnosis process.

[0086] This embodiment is not only the embodiment of
the image reading apparatus 11 but also the embodiment of
an image reading method.

[0087] The image reading method illustrated in FIG. 3 in
the first embodiment includes an image generation process
step of generating a single first image file from image data
obtained by the reading section 40 reading the document P
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and a transfer step of transferring the first image file to the
external terminal 80 connected via the network NW by the
transmitter.

[0088] The image reading method illustrated in FIG. 3 in
the first embodiment further includes a compression rate
determination process step of determining a compression
rate of a second image file in the next image generation
process step based on the transfer rate of the network NW
when the first image file is transferred to the external
terminal 80, and the reading rate of the reading section 40.

[0089] The operation in the first embodiment will be
described.
[0090] As illustrated in FIG. 1, when the user presses the

power switch 21 illustrated in FIG. 1, the power of the image
reading apparatus 11 is turned on, and the routine of the
image transfer process illustrated in FIG. 3 is started.
[0091] When the image reading apparatus 11 firstly trans-
fers image data, the image reading apparatus 11 does not
have preset data as a job setting. Thus, the user designates
an image quality setting of the document P set in the feeding
tray 13, an output destination, and the number of sheets per
job, with the input section 24 illustrated in FIG. 2. Depend-
ing on the user, the image quality setting is set to double
sides/color/jpeg, and the output destination is set to a folder
B of a server A. Since the processing to be performed by the
image reading apparatus 11 from now on is for the purpose
of diagnosing the transfer rate of the network NW, even
when the number of documents P to be intended to be
transferred by the user is as many as 50, it is not necessary
to set all the documents P in the feeding tray 13. The user
selects, for example, five representative documents P from
the fifty documents P. When the five documents are set in the
feeding tray 13, the number of sheets per job is set to five.
[0092] A case where an initial setting as follows is set in
advance by the user when the image reading apparatus 11 is
installed will be described. The initial setting is set so that,
when the controller 50 illustrated in FIG. 2 executes the
transfer rate diagnosis process illustrated in FIG. 4, the
reading section 40 illustrated in FIG. 2 actually reads the
document P, and the transmitter 60 illustrated in FIG. 2
transfers an image file to an output destination. The com-
pression rate when the image file is transferred is set to the
compression rate having the largest transfer size in the
designated image quality setting. For example, in the image
reading apparatus 11 in the first embodiment, assuming that
the maximum compression rate of the transfer size of a jpeg
file is 80%, the compression rate is set to 80%.

[0093] The document reading process illustrated in FIG. 6
is started. The user sets five documents P in the feeding tray
13. When the start switch 22 is pressed by the user, the
documents P are fed one by one from the feeding tray 13,
and reading of images of the documents P is started in the
double-sided mode and the color mode. Jpeg image files
compressed at the set compression rate are sequentially
generated page by page, and are sequentially transferred to
the folder B of the server A which is the set output desti-
nation.

[0094] The controller 50 illustrated in FIG. 2 measures the
transfer time until each image file reaches the transfer
destination. When there are five double-sided documents P
and there is no blank sheet, the number of pages is ten, and
the ten image files are generated. Thus, the controller
measures the transfer time until the image files reach the
transfer destinations. When generating a jpeg image file, the
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controller 50 illustrated in FIG. 2 recognizes the size of the
generated image file. Thus, the controller calculates the
transfer rate of the network NW illustrated in FIG. 2 from
the size of the generated image file and the transfer time until
the image file reaches the transfer destination. Then, the
controller 50 illustrated in FIG. 2 calculates the average
value of the transfer times of the ten image files and the
average value of the transfer rates of the ten image files.
[0095] Regarding the compression rate when the control-
ler 50 illustrated in FIG. 2 in the first embodiment com-
presses the image file into a jpeg file, when the controller 50
illustrated in FIG. 2 has three types of compression rates, for
example, 80%, 70%, and 60%, the controller calculates the
transfer time at each compression rate. Since both sides of
the document P are read, the transfer time of the image file
per read document P is obtained by adding the transfer time
of the image file of the front surface and the transfer time of
the image file of the back surface.

[0096] Assuming that the average value of the transfer
time when a jpeg file having a compression rate of 80% is
transferred is V80, the file size of the jpeg file having a
compression rate of 70% is 70/80. Therefore, assuming that
the average value of the transfer time when a jpeg file having
a compression rate of 70% is transferred is V70, V70=V80x
70/80. Similarly, assuming that the average value of the
transfer time when a jpeg file having a compression rate of
60% is transferred is V60, V60=V80x60/80. That is, the
transfer time is proportional to the compression rate of the
file.

[0097] A case where the initial setting when the image
reading apparatus 11 is installed is set in advance by the user
so that the user selects the compression rate when the
controller 50 illustrated in FIG. 2 executes the compression
rate determination process illustrated in FIG. 5 will be
described.

[0098] The controller 50 illustrated in FIG. 2 arranges the
average value of the transfer time of the image file in
accordance with the compression rate and the single docu-
ment reading processing time, on the display section 70.
That is, the average value of the transfer time of the image
file when the compression rate is 80%, and the average value
of the transfer time of the image file when the compression
rate is 70%, and the average value of the transfer time of the
image file when the compression rate is 60% are arranged.
Then, as a reference, the average value of the image file size
at each compression rate is also displayed at each compres-
sion rate. Therefore, the user can execute the next compres-
sion rate determination process to be executed the next time,
after confirming the result of the transfer rate diagnosis
process. The user can determine whether the user determines
the compression rate, or determine whether a job needs to be
performed again, in accordance with the result of the transfer
rate diagnosis process.

[0099] The single document reading processing time
refers to the time taken for the image reading apparatus 11
to read one document P. When the transfer rate of the
network NW is sufficiently faster than the rate at which the
image reading apparatus 11 reads the image of one docu-
ment P, there is no waiting time on the image reading
apparatus 11 side. Thus, the single document reading pro-
cessing time is equal to the time interval at which the
document P passes through the reading section 40 illustrated
in FIG. 2. However, in the transfer rate diagnosis process
illustrated in FIG. 4, since a load is applied to the transfer by
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increasing the transfer size, the time interval at which the
document P passes through the reading section 40 illustrated
in FIG. 2 may be longer than the single document reading
processing time.

[0100] The controller 50 illustrated in FIG. 2 compares the
average transfer time of the image file at each compression
rate with the single document reading processing time, and
marks and displays the recommended compression rate on
the display section 70 illustrated in FIG. 2. The recom-
mended compression rate refers to the maximum compres-
sion rate at which the average transfer time of the image file
does not exceed the document reading processing time.

[0101] For example, when (the average transfer time of an
image file when the compression rate of 80%)>(the single
document reading processing time)>(the average transfer
time of an image file when the compression rate of 70%)>
(the average transfer time of an image file when the com-
pression rate of 60%), (the average transfer time of an image
file when the compression rate of 70%) is marked.

[0102] The user selects the compression rate marked on
the display section 70 illustrated in FIG. 2 with the input
section 24 illustrated in FIG. 2. Therefore, the controller 50
is less likely to make the reading rate of the reading section
40 in the image reading apparatus 11 slower than the transfer
rate to the external terminal 80. Since the controller 50
illustrated in FIG. 2 executes the compression rate determi-
nation process based on the result obtained by executing the
transfer rate diagnosis process of calculating the transfer rate
of the network NW to the external terminal 80, it is possible
to appropriately suppress deterioration of image quality of
the transferred image file. Since the image quality setting
and the output destination are designated with the input
section 24, it is possible to determine the compression rate
in accordance with setting of a job actually performed when
the controller 50 executes the compression rate determina-
tion process.

[0103] However, when the recommended compression
rate is lower than the compression rate expected by the user,
the user may select another compression rate. That is, the
user can check whether the displayed compression rate has
the desired value. When the displayed compression rate does
not have the desired value, the user can change the desig-
nation of the image quality setting or the output destination.

[0104] When the compression rate is selected, the control-
ler 50 illustrated in FIG. 2 executes the document reading
process of all documents P intended to be actually trans-
ferred by the user. The user sets 50 documents P in the
feeding tray 13. When the start switch 22 is pressed by the
user, the documents P are fed one by one from the feeding
tray 13, and reading of images of the documents P is started
in the double-sided mode and the color mode. Jpeg image
files compressed at the compression rate selected earlier by
the user are sequentially generated page by page, and are
sequentially transferred to the folder B of the server A which
is the set output destination.

[0105] When the transfer is ended, the controller 50 illus-
trated in FIG. 2 displays a confirmation image of the reading
result on the display section 70 illustrated in FIG. 2. The user
can check whether the image quality of the transferred
image file is the desired image quality. Then, when the
image quality of the displayed image file is not the desired
image quality, the user can change the job setting to perform
the job again.
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[0106] The user may register the job setting of the previ-
ously-executed job, in the image reading apparatus 11 as
preset data. When the user performs the next job by regis-
tering the job setting as the preset data, it is possible to use
the job setting to execute the document reading process and
transfer image data, even though the controller 50 illustrated
in FIG. 2 does not execute the transfer rate diagnosis process
illustrated in FIG. 4 and the compression rate determination
process illustrated in FIG. 5. That is, when the controller 50
already has information on the appropriate compression rate,
it is possible to execute the image reading process in a short
time by selecting the compression rate and executing the
image generation process. Further, it is possible to reduce
the possibility that the reading rate of the reading section 40
in the image reading apparatus 11 is slower than the transfer
rate to the external terminal 80.

[0107] When the transfer rate diagnosis process illustrated
in FIG. 4 and the compression rate determination process
illustrated in FIG. 5 are executed when the user performs the
next job, it is possible to select the more appropriate
compression rate in accordance with the situation at this
time.

[0108] The effects in the first embodiment will be
described.
[0109] (1) The controller 50 executes the compression rate

determination process of determining the compression rate
of the second image file in the image generation process
based on the transfer rate of the network NW when the first
image file is transferred to the external terminal and the
reading rate of the reading section 40. Therefore, the con-
troller 50 reduces the possibility that the reading rate of the
reading section 40 in the image reading apparatus 11 is
slower than the transfer rate to the external terminal 80, and
thus it is possible to provide a comfortable processing rate
and to suppress deterioration of image quality of the trans-
ferred image file.

[0110] (2) The controller 50 executes the compression rate
determination process based on the result obtained by
executing the transfer rate diagnosis process of designating
the image quality setting and the output destination, and
calculating the transfer rate of the network NW based on the
transfer time when the transmitter 60 transfers the first
image file to the external terminal including the output
destination. Therefore, the controller 50 obtains an appro-
priate compression rate based on the execution result of the
transfer rate diagnosis process, and thus reduces the possi-
bility that the reading rate of the reading section 40 in the
image reading apparatus 11 is slower than the transfer rate
to the external terminal 80. Accordingly, it is possible to
provide a comfortable processing rate and to appropriately
suppress deterioration of image quality of the transferred
image file.

[0111] (3) Since the image quality setting and the output
destination are designated with the input section 24, it is
possible to determine the compression rate in accordance
with setting of a job actually performed when the controller
50 executes the compression rate determination process.
[0112] (4) When the controller 50 already has information
on the appropriate compression rate, it is possible to execute
the image reading process in a short time by selecting the
compression rate and executing the image generation pro-
cess. Further, it is possible to reduce the possibility that the
reading rate of the reading section 40 in the image reading
apparatus 11 is slower than the transfer rate to the external
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terminal 80, and thus it is possible to provide a comfortable
processing rate and to appropriately suppress deterioration
of image quality of the transferred image file. It is possible
to select the more appropriate compression rate in accor-
dance with the situation at this time by executing the transfer
rate diagnosis process and the compression rate determina-
tion process and then executing the image generation pro-
cess. Thus, it is possible to reduce the possibility that the
reading rate of the reading section 40 in the image reading
apparatus 11 is slower than the transfer rate to the external
terminal 80, and thus it is possible to provide a comfortable
processing rate and to appropriately suppress deterioration
of image quality of the transferred image file.

[0113] (5) The user can execute the next compression rate
determination process to be executed the next time, after
confirming the result of the transfer rate diagnosis process.
The user can determine whether the user determines the
compression rate, or determine whether a job needs to be
performed again, in accordance with the result of the transfer
rate diagnosis process. Therefore, it is possible to reduce the
possibility that the reading rate of the reading section 40 in
the image reading apparatus 11 is slower than the transfer
rate to the external terminal 80, and thus it is possible to
provide a comfortable processing rate and to suppress dete-
rioration of image quality of the transferred image file.
[0114] (6) The user can check whether the displayed
compression rate has a desired value. When the displayed
compression rate does not have a desired value, the user can
change the designation of the image quality setting or the
output destination. Therefore, it is possible to reduce the
possibility that the reading rate of the reading section 40 in
the image reading apparatus 11 is slower than the transfer
rate to the external terminal 80, and thus it is possible to
provide a comfortable processing rate and to suppress dete-
rioration of image quality of the transferred image file.
[0115] (7) The user can check whether the image quality
of the transferred image file is the desired image quality.
Then, when the image quality of the displayed image file is
not the desired image quality, the user can change the job
setting to perform the job again. Therefore, it is possible to
reduce the possibility that the reading rate of the reading
section 40 in the image reading apparatus 11 is slower than
the transfer rate to the external terminal 80, and thus it is
possible to provide a comfortable processing rate and to
suppress deterioration of image quality of the transferred
image file.

[0116] (8) In the image reading system 100, it is possible
to obtain the same effects as those of the image reading
apparatus 11 described in (1) to (7) above.

[0117] (9) In the image reading method of the image
reading apparatus 11, it is possible to obtain the same effects
as those of the image reading apparatus 11 described in (1)
to (7) above.

Second Embodiment

[0118] An image reading apparatus 11 according to a
second embodiment will be described below with reference
to the drawings. The configurations of the image reading
apparatus 11 and an image reading system 100 in the second
embodiment are substantially the same as those in the first
embodiment. Thus, the same components are denoted by the
same reference signs, and repetitive description will be
omitted.
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Overall Flow of Image Transfer Process

[0119] The image transfer process executed by the con-
troller 50 will be described with reference to the flowcharts
illustrated in FIGS. 7 to 10.

[0120] Firstly, the entire routine of the image transfer
process in the second embodiment will be described with
reference to the flowchart illustrated in FIG. 7.

[0121] In Step S701, the controller 50 determines whether
or not to use the preset data as a preprocessing setting. The
user selects whether or not to use the preset data as the
preprocessing setting for a job to be performed from now on.
The preset data is configured by a job setting in which the
image quality setting and the output destination are desig-
nated, and the compression rate of an image file. In the
second embodiment, the compression rate of image data
changes depending on the situation while image data of a
plurality of documents is transferred. Thus, in order to
distinguish the job setting from the job setting in the first
embodiment, the preset data in the second embodiment is
referred to as the preprocessing setting.

[0122] The input section 24 has a configuration of allow-
ing the user to select whether an image is transferred by
using a record of the previous transfer rate to omit the
measurement of the transfer rate, which is a pre-process of
the transfer, or the image is transferred after the current
transfer rate is measured. In Step S701, when the prepro-
cessing setting is provided in the list of the preset data
displayed on the display section 70 illustrated in FIG. 1, the
controller 50 causes the process to proceed to Step S702.
[0123] The user selects a job setting from the list of preset
data. Then, In Step S701, when receiving, from the input
section 24, an input indicating that the job setting is selected
from the list of the preset data, the controller 50 causes the
process to Step S702.

[0124] In Step S702, when the preprocessing setting is
selected, the process proceeds to a document block reading
process in Step S800, which is illustrated in FIG. 8. The
preset data has a configuration with the compression rate.
Thus, the compression rate is also designated when the user
selects the job setting from the list of the preset data.
[0125] In Step S701, when there is no job setting suitable
for the purpose in the list of preset data, or when any job
setting is not registered, Step S701 becomes NO, and the
process proceeds to Step S703. Since the job setting is not
registered even when the user performs the operation for the
first time, the process proceeds from Step S701 to Step S703.
[0126] In Step S703, when the controller 50 receives the
image quality setting and the output destination from the
input section 24 operated by the user, the controller desig-
nates the image quality setting and the output destination.
The display section 70 illustrated in FIG. 1 displays a
compression rate used for the image generation process
described later. That is, the display section 70 illustrated in
FIG. 1 displays the compression rate to be used for the image
generation process when the image quality setting and the
output destination are designated. Then, the process pro-
ceeds from Step S703 to Step S400.

[0127] In Step S400, the controller 50 executes the sub-
routine of the transfer rate diagnosis process illustrated in
FIG. 4. When the diagnosis of the transfer rate is completed,
the process proceeds from Step S400 to Step S500.

[0128] In Step S500, the controller 50 executes the sub-
routine of the compression rate determination process illus-
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trated in FIG. 5. When the compression rate is determined,
the process proceeds from Step S500 to Step S800.

[0129] In Step S800, the controller 50 executes the sub-
routine of the document block reading process illustrated in
FIG. 8. The subroutine of the document block reading
process will be described later. When the document block
reading process is ended, the controller 50 ends the image
transfer process.

[0130] The flow of the transfer rate diagnosis process in
Step S400 and the flow of the compression rate determina-
tion process in Step S500 in the second embodiment are the
same as those in the first embodiment. Thus, description will
not be repeated.

[0131] Also in the second embodiment, the image reading
system 100 may include a PC (not illustrated), and the PC
may be connected to the image reading apparatus 11 and
include a display section and an input section.

Flow of Document Block Reading Process

[0132] Next, the subroutine of the document block reading
process in the second embodiment will be described with
reference to the flowchart illustrated in FIG. 8. In this
routine, when the reading section 40 illustrated in FIG. 2
reads an actual document, the controller 50 illustrated in
FIG. 2 divides the document into a plurality of document
groups. Then, the controller uses the determined compres-
sion rate to generate the first image file group and transfers
the generated image file group to the output destination. The
controller 50 illustrated in FIG. 2 measures the transfer time
of the image file group, and determines the compression rate
of the image file group to be transferred next, from the result
of the measurement. The controller 50 illustrated in FIG. 2
continues this routine until the document P does not remain.
One document group obtained by division into a plurality of
document groups is referred to as a document block. In order
to distinguish the document reading process from the docu-
ment reading process in the first embodiment, the process
illustrated in FIG. 8 in the second embodiment is referred to
as the document block reading process.

[0133] The user sets the document P to be transferred to
the output destination, as an image file, in the feeding tray
13 illustrated in FIG. 1.

[0134] In Step S801, the controller 50 receives an input
indicating that the user presses the start switch 22 illustrated
in FIG. 1. In the next Step S802, the controller 50 determines
whether or not there is a document in the feeding tray. While
the document P is in the feeding tray 13, the determination
result in Step S802 becomes YES, and the process proceeds
to Step S803.

[0135] In Step S803, the controller 50 transports one
document P from the feeding tray illustrated in FIG. 1 and
starts reading of an image of the document P. In the second
embodiment, when the document P passes through a trans-
port path (not illustrated) once, the reading section 40
illustrated in FIG. 2 reads images on both sides of the
document P.

[0136] In Step S804, the controller 50 executes an image
generation process of generating a single image file from a
document read by the reading section 40 at the compression
rate selected immediately before. The compression rate
selected immediately before is any of the compression rate
of the preset data selected in Step S702 illustrated in FIG. 7,
the compression rate selected in the compression rate deter-
mination process of Step S500 illustrated in FIG. 7, which
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is executed immediately before, and the compression rate
selected in a compression rate re-determination process in
Step S1000 (described later) illustrated in FIG. 8, which is
executed immediately before.

[0137] In Step S805, the controller 50 illustrated in FIG. 2
causes the transmitter 60 illustrated in FIG. 2 to transfer the
image file generated by the image generation process in Step
S804 to the external terminal 80 connected via the network
NW. Then, the process proceeds from Step S805 to Step
S900 and Step S806.

[0138] In Step S900, the controller 50 illustrated in FIG. 2
executes the subroutine of a transfer rate re-diagnosis pro-
cess illustrated in FIG. 9. The subroutine of transfer rate
re-diagnosis process will be described later.

[0139] In Step S806, the controller 50 illustrated in FIG. 2
checks whether or not the transfer of the image file of the
document P for one block is completed. For example, when
one block is configured by four images, the controller 50
illustrated in FIG. 2 checks whether or not the transfer of the
four image files is completed. In the second embodiment,
since the reading section 40 illustrated in FIG. 2 reads the
images on both sides of the document P by causing the
document P to pass once through a transport path (not
illustrated), one block is configured by two image files of the
document P.

[0140] One block may not be configured by four images.
One block may be configured by one image, or may be
configured by more images. The one block may be config-
ured by an even number of images or an odd number of
images.

[0141] When one side of the document P is blank, the
image reading apparatus 11 may have a function of recog-
nizing that the one side of the document P is blank and not
executing the transfer process. In this case, the data is not
transferred, but since the same time is taken to perform
reading, one block is formed by also counting the blank
sheet as an image file.

[0142] In Step S806, when the transfer of the image file of
the document P for one block is completed, Step S806
becomes YES, and the process proceeds to the compression
rate re-determination process in Step S1000 described later.
[0143] In Step S806, when the transfer of the image file of
the document P for one block is not completed, Step S806
becomes NO, and the process proceeds to Step S803.
[0144] In Step S802, while the document P is in the
feeding tray 13, Step S802 becomes YES, and the loop is
repeated. During the loop in the document reading process
illustrated in FIG. 6, the reading section 40 illustrated in
FIG. 2 reads the document P in order. The controller 50
illustrated in FIG. 2 executes the image generation process
in Step S804. When there is no document P in the feeding
tray 13, the determination result in Step S802 becomes NO,
and the controller 50 illustrated in FIG. 2 ends the subroutine
of the document reading process.

Flow of Transfer Rate Re-Diagnosis Process

[0145] Firstly, before describing the flow of the transfer
rate re-diagnosis process, the reason that the controller 50
illustrated in FIG. 2 executes the transfer rate re-diagnosis
process will be described.

[0146] In the second embodiment as well, similar to the
first embodiment, the controller 50 illustrated in FIG. 2
executes the transfer rate diagnosis process illustrated in
FIG. 4. In the transfer rate diagnosis process, the image
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quality setting and the output destination are designated, and
the transfer rate of the network NW illustrated in FIG. 2 to
the external terminal 80 is calculated based on the transfer
time when the transmitter 60 illustrated in FIG. 2 transfers
a first image file to the external terminal 80 including the
output destination. Then, the controller 50 illustrated in FIG.
2 executes the compression rate determination process illus-
trated in FIG. 5, based on the transfer rate and the reading
rate of the reading section 40 illustrated in FIG. 2.

[0147] The compression rate determined in the compres-
sion rate determination process will be used in the next
image generation process. That is, assuming that an image
file used in the transfer rate diagnosis process is the first
image file, an image file generated in the next image
generation process with the compression rate determined in
the compression rate determination process in order to be
transferred in the next transfer process is a second image file.

[0148] In the second embodiment, the controller 50 causes
the transmitter 60 illustrated in FIG. 2 to transfer the second
image file to the output destination. The second image file is
compressed at the compression rate of the first image file,
which is determined by the transfer rate diagnosis process
illustrated in FIG. 4 and the compression rate determination
process illustrated in FIG. 5. The controller 50 illustrated in
FIG. 2 executes the transfer rate re-diagnosis process illus-
trated in FIG. 9. In the transfer rate re-diagnosis process, the
transfer rate of the network NW illustrated in FIG. 2 to the
external terminal 80 is calculated based on a transfer time
when the transmitter 60 illustrated in FIG. 2 transfers the
second image file to the external terminal 80 including the
output destination.

[0149] Since the transfer rate of the network NW normally
changes, it is desirable to use the result of the transfer rate
diagnosis process illustrated in FIG. 4, which was executed
most recently. The first image file is an image file for which
the compression rate determination process is executed
immediately before the transmitter 60 transfers the second
image file to the output destination. Therefore, in the second
embodiment, the controller 50 executes the transfer rate
re-diagnosis process illustrated in FIG. 9, and executes the
compression rate re-determination process (described later)
illustrated in FIG. 10 for the second image file in the image
generation process, based on the previous transfer rate and
the reading rate of the reading section 40. The second image
file is an image file for which the compression rate re-
determination process illustrated in FIG. 10 is executed
immediately before the transmitter 60 transfers a third image
file to the output destination. Therefore, in the second
embodiment, the controller 50 executes the transfer rate
re-diagnosis process illustrated in FIG. 9, and executes the
compression rate re-determination process (described later)
illustrated in FIG. 10 for the third image file in the image
generation process, based on the previous transfer rate and
the reading rate of the reading section 40.

[0150] As described above, in the document block reading
process illustrated in FIG. 8, the controller 50 illustrated in
FIG. 2 repeatedly executes the transfer rate re-diagnosis
process illustrated in FIG. 9 and the compression rate
re-determination process illustrated in FIG. 10. Thus, the
controller 50 illustrated in FIG. 2 can determine the appro-
priate compression rate appropriate with respect to the
transfer rate of the current network NW.
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[0151] Next, the subroutine in which the controller 50
illustrated in FIG. 2 executes the transfer rate re-diagnosis
process will be described with reference to the flowchart
illustrated in FIG. 9.

[0152] When the transfer completion response of the
image file is received from the external terminal 80 in Step
S901, Step S901 becomes YES, and the process proceeds
from Step S901 to Step S902.

[0153] In Step S902, when the controller 50 illustrated in
FIG. 2 calculates the transfer rate of the network NW and the
transfer time of the image file, the subroutine of the transfer
rate re-diagnosis process is ended. For a blank sheet, the
image file to be transferred is not generated. Thus, the
transfer rate and the transfer time are not calculated.

Flow of Compression Rate Re-Determination Process

[0154] Next, the subroutine of the compression rate re-
determination process in the second embodiment will be
described with reference to the flowchart illustrated in FIG.
10.

[0155] In Step S1001, the controller 50 illustrated in FIG.
2 calculates the average transfer rate of the network NW in
one block and the average reading rate of an image file from
the transfer result of the image file for the one block. The
average reading rate of an image file is calculated by
dividing “the data amount of each piece of image data” by
“the time taken for the image reading apparatus 11 to process
each document™ and averaging the values. Then, the process
proceeds from Step S1001 to Step S1002.

[0156] In Step S1002, the controller 50 compares the
average transfer rate with the average reading rate. When the
average transfer rate is faster than the average reading rate,
the amount of image data does not exceed the transfer
capacity. Thus, the determination result in Step S1002
becomes YES, and the process proceeds to Step S1003.
[0157] In Step S1003, the controller 50 compares the
average transfer rate with the average reading rate again.
The average transfer rate is slightly smaller than the average
reading rate. That is, when the transfer capacity has a slight
margin with respect to the amount of image data, the
determination result in Step S1003 becomes YES, and the
process proceeds to Step S1004.

[0158] In Step S1004, the controller 50 determines that the
compression rate is appropriate, and determines that the
compression rate is not changed in the next block. Then, the
process proceeds to Step S1005.

[0159] In Step S1002, the controller 50 compares the
average transfer rate with the average reading rate. When the
average transfer rate is not faster than the average reading
rate, the amount of image data exceeds the transfer capacity
or the transfer capacity has no margin. Thus, the determi-
nation result in Step S1002 becomes NO, and the process
proceeds to Step S1006.

[0160] In Step S1006, the controller 50 calculates the
maximum compression rate that does not exceed the transfer
capacity of the network NW from the average transfer rate
and the increased amount of the image file when the com-
pression rate is reduced. However, the content of the image
differs for each page, and, even though the compression rate
is similarly 80%, the original image size differs. Thus, the
image size after the compression also differs. That is, for any
image, when the compression rate is set so as not to exceed
the transfer capacity of the network NW, the compression
rate becomes too small and the image quality is significantly
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deteriorated. Therefore, the margin for the compression rate
may be set in accordance with the usage situation. Then, the
process proceeds from Step S1006 to Step S1005.

[0161] In Step S1003, the controller 50 compares the
average transfer rate with the average reading rate again.
The average transfer rate is considerably smaller than the
average reading rate. That is, when the transfer capacity has
a large margin with respect to the amount of image data, the
determination result in Step S1003 becomes NO, and the
process proceeds to Step S1007.

[0162] In Step S1007, the controller 50 calculates the
maximum compression rate that is unlikely to exceed the
transfer capacity of the network NW, from the average
transfer rate and the reduced amount of the image file when
the compression rate is increased. However, the content of
the image differs for each page, and, even though the
compression rate is similarly 80%, the original image size
differs. Thus, the image size after the compression also
differs. That is, for any image, when the compression rate is
set so as not to exceed the transfer capacity of the network
NW, the compression rate becomes too small and the image
quality is significantly deteriorated. Therefore, the margin
for the compression rate may be set in accordance with the
usage situation. Then, the process proceeds from Step S1007
to Step S1005.

[0163] In Step S1005, the controller 50 re-determines the
compression rate to be used in the next document block.
That is, the controller 50 illustrated in FIG. 2 selects the
compression rate in which the image file that can be trans-
ferred without reducing the throughput of the transfer pro-
cess of the network NW is the largest. Then, the controller
50 illustrated in FIG. 2 ends the subroutine of the compres-
sion rate determination process.

[0164] The transfer rate changes with time depending on
the usage status of the network NW of another user. The
reading rate also changes with time because the images are
not generally the same as each other, some images have
favorable compression efficiency, and some have poor com-
pression efficiency. Therefore, even though the data size of
the image file to be transferred is set to the maximum
compression rate that does not exceed the transfer capacity
of the network NW, the set data size may exceed the transfer
capacity of the network NW. At this time, a waiting time is
provided in the image reading apparatus 11. Since one block
is configured by a plurality of images, the transfer rate and
the reading rate are averaged, and the change of the com-
pression rate slowly follows the transfer capacity of the
network NW, which changes over time or the data size of the
image file to be transferred.

[0165] This embodiment is not only the embodiment of
the image reading apparatus 11 but also the embodiment of
the image reading system 100.

[0166] The image reading system 100 illustrated in FIG. 2
in the second embodiment executes the compression rate
determination process of determining the compression rate
of the image file of the document P based on the transfer rate
of the image file to the external terminal 80 illustrated in
FIG. 2 and the reading rate of the image reading apparatus
11.

[0167] The image reading system 100 illustrated in FIG. 2
in the second embodiment executes the transfer rate diag-
nosis process of designating the image quality setting and
the output destination and calculating the transfer rate of the
network to the external terminal 80 based on the transfer
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time when the image reading apparatus 11 transfers the
image file to the external terminal 80 including the output
destination.

[0168] The image reading system 100 illustrated in FIG. 2
in the second embodiment includes the input section 24
capable of designating the image quality setting and the
output destination and the display section 70 capable of
displaying the result of the transfer rate diagnosis process, in
the transfer rate diagnosis process.

[0169] This embodiment is not only the embodiment of
the image reading apparatus 11 but also the embodiment of
an image reading method.

[0170] The image reading method illustrated in FIG. 7 in
the second embodiment includes an image generation pro-
cess step of generating a single first image file from image
data obtained by the reading section 40 reading the docu-
ment P and a transfer step of transferring the first image file
to the external terminal 80 connected via the network NW by
the transmitter.

[0171] Further, the image reading method illustrated in
FIG. 3 in the second embodiment further includes a com-
pression rate determination process step of determining a
compression rate of a second image file in the next image
generation process step based on the transfer rate of the
network NW when the first image file is transferred to the
external terminal 80, and the reading rate of the reading
section 40.

[0172] The operation in the second embodiment will be
described.
[0173] As illustrated in FIG. 1, when the user presses the

power switch 21 illustrated in FIG. 1, the power of the image
reading apparatus 11 is turned on, and the routine of the
image transfer process illustrated in FIG. 4 is started.
[0174] In the image reading apparatus 11, when image
data is firstly transferred, the user designates the image
quality setting and the output destination of a document P to
be set in the feeding tray 13, with the input section 24
illustrated in FIG. 2. Depending on the user, the image
quality setting is set to double sides/color/jpeg, and the
output destination is set to a folder B of a server A.
[0175] A case where an initial setting as follows is set in
advance by the user when the image reading apparatus 11 is
installed will be described. The initial setting is set so that,
when the controller 50 illustrated in FIG. 2 executes the
transfer rate diagnosis process illustrated in FIG. 4, the
reading section 40 illustrated in FIG. 2 transfers dummy data
prepared in advance.

[0176] The user selects the dummy data close to the target
from the dummy data displayed on the display section 70.
For example, when “communication document (double-
sided document, 4 sheets)” is selected, the size of the
dummy data to be transferred is an average transfer size
when the largest compression rate is set for an image file of
the “communication document (double-sided document, 4
sheets)” in the jpeg file being the type of image file set in the
image quality setting. The selected dummy data is trans-
ferred to the output destination by operating the input
section 24.

[0177] The controller 50 illustrated in FIG. 2 measures the
transfer time until the dummy data reaches the transfer
destination. Since the controller 50 recognizes the size of the
dummy data, the controller calculates the transfer rate of the
network NW illustrated in FIG. 2 from the size of the
dummy data and the transfer time until the dummy data
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reaches the transfer destination. The controller 50 starts the
transfer before or during the start of reading of the document
P having an image of an image file to be transferred. Then,
the controller executes the transfer rate re-diagnosis process
and the compression rate re-determination process for the
image file. Thus, it is possible to reduce the processing time.
[0178] Regarding the compression rate when the control-
ler 50 illustrated in FIG. 2 in the second embodiment
compresses the image file into a jpeg file, when the control-
ler 50 illustrated in FIG. 2 has three types of compression
rates being 80%, 70%, and 60%, the controller calculates the
transfer time at each compression rate. Since the dummy
data has a data size on both sides, that is, on the premise that
two pages of images are read, the transfer time per document
P is the time obtained by dividing the total transfer time of
the dummy data by four being the number of sheets. The
transfer time per page is the time obtained by the total
transfer time of the dummy data by eight being the number
of pages.

[0179] Assuming that the average value of the transfer
time when a jpeg file having a compression rate of 80% is
transferred is V80, the file size of the jpeg file having a
compression rate of 70% is 70/80. Therefore, assuming that
the average value of the transfer time when a jpeg file having
a compression rate of 70% is transferred is V70, V70=V80x
70/80. Similarly, assuming that the average value of the
transfer time when a jpeg file having a compression rate of
60% 1is transferred is V60, V60=V80x60/80. That is, the
transfer time is proportional to the compression rate of the
file.

[0180] A case where the initial setting when the image
reading apparatus 11 is installed is set in advance by the user
so that the controller 50 illustrated in FIG. 2 automatically
selects the compression rate when the controller 50 illus-
trated in FIG. 2 executes the compression rate determination
process illustrated in FIG. 5 will be described.

[0181] The controller 50 illustrated in FIG. 2 compares the
average value of the transfer time of dummy data per
document P with each compression rate and the single
document reading processing time with each other. That is,
the controller compares the average value of the dummy
data transfer time when the compression rate is 80%, the
average value of the transfer time of the dummy data when
the compression rate is 70%, and the average value of the
transfer time of the dummy data when the compression rate
is 60%, with each other.

[0182] The controller 50 illustrated in FIG. 2 compares the
transfer time of dummy data for one document P at each
compression rate, with the single document reading process-
ing time. The controller selects the maximum compression
rate at which the transfer time of the dummy data for one
document P does not exceed the document reading process-
ing time. Therefore, the controller 50 is less likely to make
the reading rate of the reading section 40 in the image
reading apparatus 11 slower than the transfer rate to the
external terminal 80. Since the controller 50 illustrated in
FIG. 2 executes the compression rate determination process
based on the result obtained by executing the transfer rate
diagnosis process of calculating the transfer rate of the
network NW to the external terminal 80, it is possible to
appropriately suppress deterioration of image quality of the
transferred image file. Since the image quality setting and
the output destination are designated with the input section
24, it is possible to determine the compression rate in
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accordance with setting of a job actually performed when
the controller 50 executes the compression rate determina-
tion process.

[0183] When the compression rate is selected, the control-
ler 50 illustrated in FIG. 2 executes the reading process of
all documents P intended to be actually transferred by the
user. In the second embodiment, the document block reading
process illustrated in FIG. 8, which executes the reading
process for each document block, is executed.

[0184] The user sets 50 documents P in the feeding tray
13. When the start switch 22 is pressed by the user, the
documents P are fed one by one from the feeding tray 13,
and reading of images of the documents P is started in the
double-sided mode and the color mode. Jpeg image files
compressed at the compression rate selected earlier by the
controller 50 illustrated in FIG. 2 are sequentially generated
page by page, and are sequentially transferred to the folder
B of the server A which is the set output destination.

[0185] Then, the controller 50 illustrated in FIG. 2 mea-
sures the transfer time until the image file reaches the
transfer destination, for each image file in the transfer rate
re-diagnosis process illustrated in FIG. 9. When generating
a jpeg image file, the controller 50 illustrated in FIG. 2
recognizes the size of the generated image file. Thus, the
controller also calculates the transfer rate of the network
NW illustrated in FIG. 2 for each image file, from the size
of the generated image file and the transfer time until the
image file reaches the transfer destination.

[0186] In the second embodiment, since one block is
configured by four images, the controller 50 illustrated in
FIG. 2 checks whether or not the transfer of the four image
files is completed. Further, in the second embodiment, when
one side of the document P is blank, the blank page is also
counted as an image file to form one block. That is, when
two sheets of document P having four images are read,
reading of one block is ended. Since the blank page is not
transferred as an image file, the size of the image file is
“zero” and the transfer rate of the network NW is not
calculated.

[0187] FIG. 11 illustrates a graph of a change in the
transfer status of image data in the second embodiment. A
vertical axis indicates the data transfer amount of image data
and the data read amount of the image data. A horizontal axis
indicates the number of the image read by the reading
section 40 illustrated in FIG. 2 in the image reading appa-
ratus 11. “Dummy” described first from the left on the
horizontal axis indicates that the data is dummy data. “1”
described second from the left on the horizontal axis indi-
cates that data is the first image data. “W” described third
from the left on the horizontal axis indicates that the second
image data is blank and is not transferred. That is, “W”
indicates that the back surface of the first document P is
blank. “3” described fourth from the left on the horizontal
axis indicates that data is the third image data. “28”
described first from the right on the horizontal axis indicates
that data is the 28th image data, and indicates that there were
14 double-sided documents.

[0188] The “black square” plotted in the “dummy” column
indicates a value obtained by converting the transfer rate of
the network NW when the dummy data is transferred, into
the amount of data per single document reading processing
time. That is, the obtained value means an upper limit value
of the transfer rate of the network NW when dummy data is
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transferred, and means an upper limit value of the amount of
transferable data per single document reading processing
time.

[0189] Since the value of the compression rate determined
so that the amount of data to be transferred from now on is
equal to or less than the upper limit value of the amount of
transferable data is 80%, image data of the first block is
transferred at the compression rate having a value of 80%.
[0190] When the transfer rate of the network NW does not
change with time, the transfer rate of the network NW also
has the same value as that when the dummy data is trans-
ferred, during the first one block. That is, the transfer rate of
the network becomes a straight line parallel to the horizontal
axis as indicated by a two-dot chain line. However, in
practice, when the transfer rate of the network NW is
measured for each piece of image data, the transfer rate of
the network NW is indicated by the value plotted as the
“black square” in each piece of image data. The value
changes as indicated by a broken line. That is, the transfer
rate of the network NW changes with time. Since the
network NW is used by an unspecified number of people, the
amount of data flowing on the network NW changes from
time to time. Thus, the transfer rate of the network NW is not
constant. Therefore, when the dummy data was transferred,
the compression rate of 80% was optimal, but the compres-
sion rate of 80% is not normally optimal even during the first
one block being the next time slot.

[0191] The content of the image differs for each page, and,
even though the compression rate is similarly 80%, the
original image size differs. Thus, the image size after the
compression also differs. That is, even though pieces of the
image data have the same compression rate of 80%, the
image size after the compression may exceed the upper limit
value of the amount of transferable data per single document
reading processing time. In addition, the image size may not
exceed the upper limit value of the amount of transferable
data per single document reading processing time.

[0192] As illustrated in FIG. 11, the image data of the first
one block includes three images of the first image, the third
image, and the fourth image. All the three images are
transferred at the compression rate having a value of 80%,
based on the transfer result of the dummy data. The data
transfer amount of an image file obtained by compressing
image data of a document P per single document reading
processing time, that is, the reading rate is indicated by the
value at a place plotted as O or @. 80 being the number
attached to O or @ indicates that the image data was
transferred at the compression rate of 80%.

[0193] In the second embodiment, one document is con-
figured by two images of an image on the front surface and
an image on the back surface. That is, the controller 50
illustrated in FIG. 2 transfers data of two image files per
single document reading processing time. Therefore, the
value when the data transfer amount of one image file is
divided by the value being the half of the single document
reading processing time is the reading rate of the one image
file.

[0194] The reading rate of the first image is plotted as O,
and this indicates that the reading rate does not exceed the
upper limit value of the amount of transferable data. The
transfer rate of the network NW when the first image data
was transferred was lower than the transfer rate of the
network NW when the dummy data was transferred. How-
ever, since the first image data is smaller than the data
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transfer amount of the dummy data, it is estimated that the
data size does not exceed the upper limit value of the amount
of transferable data.

[0195] The reading rates of the third and fourth images are
plotted as @, and this indicates that the data size exceeds the
upper limit value of the amount of transferable data. The
transfer rate of the network NW when the first image data
was transferred was lower than the transfer rate of the
network NW when the dummy data was transferred. In
addition, the third image data and the fourth image data are
larger than the data transfer amount of the dummy data.
Thus, it is estimated that the data size exceeds the upper limit
value of the amount of transferable data.

[0196] The controller 50 illustrated in FIG. 2 averages the
transfer rates of the network NW of the first one block except
for the second image data which is blank. In FIG. 11, the
average transfer rate of the network NW is indicated by a
solid line. The value of the average reading rate indicated by
the solid line is smaller than the data transfer amount
indicated by the two-dot chain line. This indicates that the
set compression rate is too large at the current transfer rate
of the network NW. The controller 50 illustrated in FIG. 2
executes the compression rate re-determination process (il-
lustrated in FIG. 10) of comparing the transfer time of image
data for one document P when the compression rate is
changed, with the single document reading processing time,
and re-determining the maximum compression rate at which
the transfer time of image data for one document P is
unlikely to exceed the document reading processing time.
[0197] The controller 50 illustrated in FIG. 2 also executes
the process executed in the first block, in the next two
blocks. The controller continues the process with the com-
pression rate of the image file following the transfer rate of
the network NW at that time. That is, the controller 50
illustrated in FIG. 2 executes the compression rate re-
determination process of determining the compression rate
of'an image file in the image generation process for the next
block with the result, based on the transfer rate of the
network NW to the external terminal 80 in the previous
block and the reading rate of the reading section 40 illus-
trated in FIG. 2. Therefore, even when the transfer rate of the
network NW to the external terminal 80 changes, the con-
troller 50 can feed the change of the transfer rate back to the
compression rate to be used the next. Even when the transfer
rate of the network NW to the external terminal 80 normally
changes, the controller 50 can follow the change of the
transfer rate and feed the change back to the compression
rate of the image file to be transferred the next.

[0198] The effects in the second embodiment will be
described.
[0199] (10) The controller 50 executes the compression

rate determination process of determining the compression
rate of the second image file in the image generation process
based on the transfer rate of the network NW when the first
image file is transferred to the external terminal 80 and the
reading rate of the reading section 40. Thus, the controller 50
reduces the possibility that the reading rate of the reading
section 40 in the image reading apparatus 11 is slower than
the transfer rate to the external terminal 80, and thus it is
possible to provide a comfortable processing rate and to
suppress deterioration of image quality of the transferred
image file.

[0200] (11) The controller 50 executes the compression
rate determination process based on the result obtained by
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executing the transfer rate diagnosis process of designating
the image quality setting and the output destination, and
calculating the transfer rate of the network NW to the
external terminal 80, based on the transfer time when the
transmitter 60 transfers the first image file to the external
terminal 80 including the output destination. Therefore, the
controller 50 obtains an appropriate compression rate based
on the execution result of the transfer rate diagnosis process,
and thus reduces the possibility that the reading rate of the
reading section 40 in the image reading apparatus 11 is
slower than the transfer rate to the external terminal 80.
Accordingly, it is possible to provide a comfortable process-
ing rate and to appropriately suppress deterioration of image
quality of the transferred image file.

[0201] (12) Since the image quality setting and the output
destination are designated with the input section 24, it is
possible to determine the compression rate in accordance
with setting of a job actually performed when the controller
50 executes the compression rate determination process.
[0202] (13) The controller 50 compresses an image file to
be transferred, at the compression rate determined by the
transfer rate diagnosis process and the compression rate
determination process for the previously-transferred image
file, transfers the compressed image file, and executes the
transfer rate re-diagnosis process and the compression rate
re-determination process for the image file. Thus, even when
the transfer rate of the network NW to the external terminal
80 changes, the controller 50 can feed the change of the
transfer rate back to the compression rate to be used the next.
Therefore, it is possible to reduce the possibility that the
reading rate of the reading section 40 in the image reading
apparatus is slower than the transfer rate to the external
terminal 80, and thus it is possible to provide a comfortable
processing rate and to suppress deterioration of image
quality of the transferred image file.

[0203] (14) The controller 50 compresses an image file to
be transferred, at the compression rate determined by the
transfer rate diagnosis process and the compression rate
determination process for the image file which was trans-
ferred previously or immediately before, transters the com-
pressed image file, and executes the transfer rate re-diagno-
sis process and the compression rate re-determination
process for the image file. Thus, even when the transfer rate
of the network NW to the external terminal 80 normally
changes, the controller 50 can follow the change of the
transfer rate and feed the change back to the compression
rate of the image file to be transferred the next. Therefore,
it is possible to reduce the possibility that the reading rate of
the reading section 40 in the image reading apparatus 11 is
slower than the transfer rate to the external terminal 80, and
thus it is possible to provide a comfortable processing rate
and to suppress deterioration of image quality of the trans-
ferred image file.

[0204] (15) An image file in which the compression rate
determination process is first executed is the dummy data.
The controller 50 starts the transfer before or during the start
of reading of the document P having an image of an image
file to be transferred. Then, the controller executes the
transfer rate re-diagnosis process and the compression rate
re-determination process for the image file. Thus, it is
possible to reduce the processing time. Further, even when
the transfer rate of the network NW to the external terminal
80 normally changes, the controller 50 can follow the
change of the transfer rate and feed the change back to the
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compression rate of the image file to be transferred first.
Therefore, it is possible to reduce the possibility that the
reading rate of the reading section 40 in the image reading
apparatus 11 is slower than the transfer rate to the external
terminal 80, and thus it is possible to provide a comfortable
processing rate and to suppress deterioration of image
quality of the transferred image file.

[0205] (16) In the image reading system 100, it is possible
to obtain the same effects as those of the image reading
apparatus 11 described in (10) to (15) above.

[0206] (17) In the image reading method of the image
reading apparatus 11, it is possible to obtain the same effects
as those of the image reading apparatus 11 described in (10)
to (15) above.

[0207] The second embodiment can be changed and
implemented as follows. The second embodiment and the
following modification examples can be implemented in
combination with each other in a range without the technical
contradiction.

[0208] The output destination may be a folder of the
external terminal 80, an output device such as a printer
connected to the external terminal 80, or an output
device as the external terminal 80, such as a printer,
which is directly linked to the network.

[0209] Regarding the transfer time to the output desti-
nation of the external terminal 80 and the transfer rate
of the network NW to the external terminal 80, infor-
mation of the transfer time and the transfer rate may be
obtained from another external terminal 80 or another
image reading apparatus by the image reading appara-
tus 11, or the image reading apparatus 11 may share the
information with another external terminal 80 or
another image reading apparatus.

[0210] The operation section 20 may be a PC connected
to the image reading apparatus 11 or a PC directly
linked to the network NW.

[0211] The display section 70 may be a PC connected to
the image reading apparatus 11 or a PC directly linked
to the network NW.

[0212] The controller 50 may cause the user to select
whether to designate the compression rate and execute
the image generation process, to execute only the
compression rate determination process without
executing the transfer rate diagnosis process, or to
execute the transfer rate diagnosis process and the
compression rate determination process.

[0213] When the controller 50 automatically calculates
the compression rate, the calculation result may be
displayed on a display screen. In this case, when the
compression rate is significantly different from the
expectation of the user, the user may be able to interrupt
the job with the input section 24. Even though the user
does not interrupt the job at that time, it is possible to
determine of performing the job again while avoiding
the busy time slot of the network NW.

[0214] In the second embodiment, the transfer rate
diagnosis process and the compression rate determina-
tion process, or the transfer rate re-diagnosis process
and the compression rate re-determination process may
be executed by the controller 50 in units of one image
file. As in this embodiment, the above processes may be
executed in units of a plurality of image files. That is,
the controller 50 may determine the compression rate
based on the transfer rate and the reading rate of one
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image file, or determine the compression rate based on
the transfer rate and the reading rate of a plurality of
image files. The transfer rate diagnosis process and the
compression rate determination process, or the transfer
rate re-diagnosis process and the compression rate
re-determination process, which are executed in units
of a plurality of image files, are equivalent to the
processes executed in the document block unit in the
second embodiment.

[0215] In the second embodiment, after the controller
50 executes the document block reading process a
plurality of times, when the job setting is for a double-
sided document and there are many documents having
one side of the document P, which is blank, the con-
troller 50 may set the compression rate to be high in
consideration of the above description. When one side
of the document P is blank, the amount of data trans-
ferred per document P is halved. Thus, the transfer time
is reduced even though the compression rate is set to be
high. Therefore, even though the compression rate is
set to be high, there is little possibility that the transfer
time is affected.

[0216] The technical idea, and the operation and effects
grasped from the above-described embodiments and modi-
fication examples will be described below.

[0217] (A) Animage reading apparatus is configured to be
connected to an external terminal via a network. The image
reading apparatus includes a transmitter that transfers data to
the external terminal, a reading section that reads a docu-
ment, and a controller that executes an image generation
process of generating a single first image file from image
data of the document read by the reading section, and causes
the transmitter to transfer the first image file to the external
terminal connected via the network. The controller executes
a compression rate determination process of determining a
compression rate of a second image file in the image
generation process, based on a transfer rate of the network
when the first image file is transferred to the external
terminal and a reading rate of the reading section.

[0218] According to this configuration, the controller
executes the compression rate determination process of
determining the compression rate of the image file in the
image generation process based on the transfer rate of the
network to the external terminal and the reading rate of the
reading section. Therefore, the controller reduces the pos-
sibility that the reading rate of the reading section in the
image reading apparatus is slower than the transfer rate to
the external terminal, and thus it is possible to provide a
comfortable processing rate and to suppress deterioration of
image quality of the transferred image file.

[0219] (B) In the image reading apparatus, the controller
may execute the transfer rate diagnosis process of designat-
ing an image quality setting and an output destination, and
calculating the transfer rate of the network to the external
terminal based on a transfer time measured when the trans-
mitter transfers the first image file to the external terminal
including the output destination, and the controller may
execute the compression rate determination process based
on the transfer rate and the reading rate of the reading
section.

[0220] According to this configuration, the controller
executes the compression rate determination process based
on the result obtained by executing the transfer rate diag-
nosis process of designating the image quality setting and
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the output destination, and calculating the transfer rate of the
network to the external terminal, based on the transfer time
when the transmitter transfers the first image file to the
external terminal including the output destination. There-
fore, the controller obtains an appropriate compression rate
based on the execution result of the transfer rate diagnosis
process, and thus reduces the possibility that the reading rate
of the reading section in the image reading apparatus is
slower than the transfer rate to the external terminal. Accord-
ingly, it is possible to provide a comfortable processing rate
and to appropriately suppress deterioration of image quality
of the transferred image file.

[0221] (C) The image reading apparatus may further
include the input section capable of designating the image
quality setting and the output destination in the transfer rate
diagnosis process.

[0222] According to this configuration, since the image
quality setting and the output destination are designated with
the input section, it is possible to determine the compression
rate in accordance with setting of a job actually performed
when the controller executes the compression rate determi-
nation process.

[0223] (D) In the image reading apparatus, the input
section may be capable of selecting whether the compres-
sion rate is designated to execute the image generation
process or to execute the transfer rate diagnosis process and
the compression rate determination process.

[0224] According to this configuration, when the control-
ler already has information on the appropriate compression
rate, the controller selects the compression rate to execute
the image generation process. Thus, it is possible to reduce
an occurrence of a situation in which the reading rate of the
reading section in the image reading apparatus becomes
slower than the transfer rate to the external terminal in a
short processing time. In addition, it is possible to provide a
comfortable processing rate and to appropriately suppress
deterioration of image quality of the transferred image file.
In addition, since the controller executes the transfer rate
diagnosis process and the compression rate determination
process, and then executes the image generation process, it
is possible to select the more appropriate compression rate
in accordance with the situation at this time. It is possible to
reduce an occurrence of a situation in which the reading rate
of the reading section in the image reading apparatus
becomes slower than the transfer rate to the external termi-
nal in a short processing time. In addition, it is possible to
provide a comfortable processing rate and to appropriately
suppress deterioration of image quality of the transferred
image file.

[0225] (E) In the image reading apparatus, the controller
may cause the transmitter to transfer the second image file
to the output destination, the second image file being com-
pressed at the compression rate determined by the transfer
rate diagnosis process for the first image file and the com-
pression rate determination process. The controller may
execute the transfer rate re-diagnosis process of calculating
the transfer rate of the network to the external terminal based
on the transfer time when the transmitter transfers the
second image file to the external terminal including the
output destination. The controller may execute a compres-
sion rate re-determination process of a third image file in the
image generation process, based on the transfer rate and the
reading rate of the reading section.
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[0226] According to this configuration, the controller
compresses an image file to be transferred, at the compres-
sion rate determined by the transfer rate diagnosis process
and the compression rate determination process for the
previously-transferred image file, transfers the compressed
image file, and executes the transfer rate re-diagnosis pro-
cess and the compression rate re-determination process for
the image file. Thus, even when the transfer rate of the
network to the external terminal changes, the controller can
feed the change of the transfer rate back to the compression
rate to be used the next. Therefore, it is possible to reduce
the possibility that the reading rate of the reading section in
the image reading apparatus is slower than the transfer rate
to the external terminal, and thus it is possible to provide a
comfortable processing rate and to suppress deterioration of
image quality of the transferred image file.

[0227] (F) In the image reading apparatus, the second
image file may be subjected to the compression rate re-
determination process before the transmitter transfers the
third image file to the output destination.

[0228] According to this configuration, the controller
compresses an image file to be transferred, at the compres-
sion rate determined by the transfer rate diagnosis process
and the compression rate determination process for the
image file which was transferred previously or immediately
before, transters the compressed image file, and executes the
transfer rate re-diagnosis process and the compression rate
re-determination process for the image file. Thus, even when
the transfer rate of the network to the external terminal
normally changes, the controller can follow the change of
the transfer rate and feed the change back to the compression
rate of the image file to be transferred the next. Therefore,
it is possible to reduce the possibility that the reading rate of
the reading section in the image reading apparatus is slower
than the transfer rate to the external terminal, and thus it is
possible to provide a comfortable processing rate and to
suppress deterioration of image quality of the transferred
image file.

[0229] (G) In the image reading apparatus, the first image
file may be dummy data.

[0230] According to this configuration, the controller
starts the transfer before or during the start of reading of the
document having an image of an image file to be transferred.
Then, the controller executes the transfer rate re-diagnosis
process and the compression rate re-determination process
for the image file. Thus, it is possible to reduce the process-
ing time. Further, even when the transfer rate of the network
to the external terminal normally changes, the controller can
follow the change of the transfer rate and feed the change
back to the compression rate of the image file to be trans-
ferred first. Therefore, it is possible to reduce the possibility
that the reading rate of the reading section in the image
reading apparatus is slower than the transfer rate to the
external terminal, and thus it is possible to provide a
comfortable processing rate and to suppress deterioration of
image quality of the transferred image file.

[0231] (H) The image reading apparatus may further
include the display section that displays the result of the
transfer rate diagnosis process when the transfer rate diag-
nosis process is ended.

[0232] According to this configuration, the user can
execute the next compression rate determination process to
be executed the next time, after confirming the result of the
transfer rate diagnosis process. The user can determine
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whether the user determines the compression rate, or deter-
mine whether a job needs to be performed again, in accor-
dance with the result of the transfer rate diagnosis process.
Therefore, it is possible to reduce the possibility that the
reading rate of the reading section in the image reading
apparatus is slower than the transfer rate to the external
terminal, and thus it is possible to provide a comfortable
processing rate and to suppress deterioration of image
quality of the transferred image file.

[0233] (I) In the image reading apparatus, the display
section may display the compression rate used for the image
generation process when the image quality setting and the
output destination are designated.

[0234] According to this configuration, the user can check
whether the displayed compression rate has a desired value.
When the displayed compression rate does not have a
desired value, the user can change the designation of the
image quality setting or the output destination. Therefore, it
is possible to reduce the possibility that the reading rate of
the reading section in the image reading apparatus is slower
than the transfer rate to the external terminal, and thus it is
possible to provide a comfortable processing rate and to
suppress deterioration of image quality of the transferred
image file.

[0235] (J) In the image reading apparatus, the display
section may display an image configured such that the
compression rate and the image quality of the first image file
are recognized when the first image file is transferred to the
output destination based on the compression rate determined
by the compression rate determination process.

[0236] According to this configuration, the user can check
whether the image quality of the transferred image file is the
desired image quality. Then, when the image quality of the
displayed image file is not the desired image quality, the user
can change the job setting to perform the job again. There-
fore, it is possible to reduce the possibility that the reading
rate of the reading section in the image reading apparatus is
slower than the transfer rate to the external terminal, and
thus it is possible to provide a comfortable processing rate
and to suppress deterioration of image quality of the trans-
ferred image file.

[0237] (K) An image reading system includes an image
reading apparatus that executes an image generation process
of generating a single first image file by reading a document,
and an external terminal connected to the image reading
apparatus via a network. A compression rate determination
process of determining a compression rate of a second image
file in the image generation process, based on a transfer rate
of the network when the first image file is transferred to the
external terminal, and a reading rate of a reading section.

[0238] According to this configuration, it is possible to
obtain the same effects as those in the image reading
apparatus (A) described above.

[0239] (L) In the image reading system, the transfer rate
diagnosis process of designating an image quality setting
and an output destination, and calculating the transfer rate of
the network to the external terminal including the output
destination based on a transfer time when the image reading
apparatus transfers the first image file to the external termi-
nal including the output destination may be executed. The
input section capable of designating the image quality
setting and the output destination in the transfer rate diag-
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nosis process and the display section capable of displaying
a result of the transfer rate diagnosis process may be
provided.

[0240] According to this configuration, it is possible to
obtain the same effects as those in the image reading
apparatuses (B), (C), and (H) described above.

[0241] (M) There is provided an image reading method of
an image reading apparatus including a reading section that
reads a document, a transmitter that transfers data to an
external terminal connected via a network, and a controller
that controls the reading section and the transmitter. The
image reading method includes an image generation process
step of generating a single first image file from image data
obtained by the reading section reading a document, a
transfer step of transferring the first image file to the external
terminal connected via the network by the transmitter, and a
compression rate determination process step of determining
a compression rate of a second image file in the image
generation process step based on a transfer rate of the
network when the first image file is transferred to the
external terminal and a reading rate of the reading section.
[0242] According to this method, it is possible to obtain
the same effects as those in the image reading apparatus (A)
described above.

What is claimed is:
1. An image reading apparatus configured to be connected
to an external terminal via a network, the apparatus com-
prising:
a transmitter that transfers data to the external terminal;
a reading section that reads a document; and
a controller that executes an image generation process of
generating a single first image file from image data of
the document read by the reading section, and causes
the transmitter to transfer the first image file to the
external terminal connected via the network, wherein

the controller executes a compression rate determination
process of determining a compression rate of a second
image file in the image generation process, based on a
transfer rate of the network when the first image file is
transferred to the external terminal and a reading rate of
the reading section.

2. The image reading apparatus according to claim 1,
wherein

the controller executes a transfer rate diagnosis process of

designating an image quality setting and an output
destination, and calculating the transfer rate of the
network to the external terminal based on a transfer
time measured when the transmitter transfers the first
image file to the external terminal including the output
destination, and

the controller executes the compression rate determina-

tion process based on the transfer rate and the reading
rate of the reading section.

3. The image reading apparatus according to claim 2,
further comprising:

an input section configured to designate the image quality

setting and the output destination in the transfer rate
diagnosis process.

4. The image reading apparatus according to claim 3,
wherein

the input section is configured to select whether the

compression rate is designated to execute the image
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generation process or to execute the transfer rate diag-
nosis process and the compression rate determination
process.

5. The image reading apparatus according to claim 2,

wherein

the controller causes the transmitter to transfer the second
image file to the output destination, the second image
file being compressed at the compression rate deter-
mined by the transfer rate diagnosis process for the first
image file and the compression rate determination
process,

the controller executes a transfer rate re-diagnosis process
of calculating the transfer rate of the network to the
external terminal based on a transfer time when the
transmitter transfers the second image file to the exter-
nal terminal including the output destination, and

the controller executes a compression rate re-determina-
tion process of a third image file in the image genera-
tion process, based on the transfer rate and the reading
rate of the reading section.

6. The image reading apparatus according to claim 5,

wherein

the second image file is subjected to the compression rate
re-determination process before the transmitter trans-
fers the third image file to the output destination.

7. The image reading apparatus according to claim 2,

wherein

the first image file is dummy data.

8. The image reading apparatus according to claim 2,

further comprising:

a display section that displays a result of the transfer rate
diagnosis process when the transfer rate diagnosis
process is ended.

9. The image reading apparatus according to claim 8,

wherein

the display section displays the compression rate used for
the image generation process when the image quality
setting and the output destination are designated.

10. The image reading apparatus according to claim 8,

wherein

the display section displays an image such that the com-
pression rate and the image quality of the first image
file are recognized when the first image file is trans-
ferred to the output destination based on the compres-
sion rate determined by the compression rate determi-
nation process.

11. An image reading system comprising:

an image reading apparatus that executes an image gen-
eration process of generating a single first image file by
reading a document; and

an external terminal that is connected to the image reading
apparatus via a network, wherein

a compression rate determination process of determining
a compression rate of a second image file in the image
generation process based on a transfer rate of the
network when the first image file is transferred to the
external terminal and a reading rate of a reading section
is executed.

12. The image reading system according to claim 11,

wherein

a transfer rate diagnosis process of designating an image
quality setting and an output destination, and calculat-
ing the transfer rate of the network to the external
terminal including the output destination based on a
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transfer time when the image reading apparatus trans-
fers the first image file to the external terminal includ-
ing the output destination is executed, and

an input section configured to designate the image quality
setting and the output destination in the transfer rate
diagnosis process and a display section configured to
display a result of the transfer rate diagnosis process are
provided.

13. An image reading method of an image reading appa-
ratus including a reading section that reads a document, a
transmitter that transfers data to an external terminal con-
nected via a network, and a controller that controls the
reading section and the transmitter, the method comprising:

an image generation process step of generating a single
first image file from image data obtained by the reading
section reading a document;

a transfer step of transferring the first image file to the
external terminal connected via the network by the
transmitter; and

a compression rate determination process step of deter-
mining a compression rate of a second image file in the
image generation process step, based on a transfer rate
of the network when the first image file is transferred to
the external terminal and a reading rate of the reading
section.



