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An image forming apparatus, including a reading device and
a controller to control the reading device to execute a reading
operation, is provided. The controller in the reading operation
executes a leading edge detecting process, wherein a leading
edge of'an original sheet is detected from image data acquired
through the reading device; a trailing edge detecting process,
wherein a trailing edge of the original sheet is detected from
the image data acquired through the reading device; a deter-
mining process, wherein one of the leading edge and the
trailing edge to be used to correct the image data acquired
through the reading device is determined based on conditions
of the detected leading edge and the trailing edge; and a
correcting process, wherein the image data is corrected by use
of'the determined one of the leading edge and the trailing edge
determined in the determining process.
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IMAGE READING APPARATUS, COMPUTER
READABLE MEDIUM FOR THE IMAGE
READING APPARATUS, AND METHOD TO
CORRECT AN IMAGE READ BY THE IMAGE
READING APPARATUS

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority from Japanese
Patent Application No. 2014-215981 filed on Oct. 23, 2014,
the entire subject matter of which is incorporated herein by
reference.

BACKGROUND
[0002] 1. Technical Field
[0003] An aspect of the present invention relates to an

image reading apparatus capable of reading an image of an
original sheet, a computer readable medium to store a com-
puter readable program to control the image reading appara-
tus, and a method to correct image data achieved from the
image of the original sheet read by the image reading appa-
ratus.

[0004] 2. Related Art

[0005] In a field of an image reading apparatus to read an
image of an original sheet, a technique to detect edges of the
original sheet and correct image data of the read image is
known. The image data may be corrected with reference to the
detected edges of the original sheet so that, for example,
inclination of the read image may be corrected or an edge area
in the image may be trimmed.

SUMMARY

[0006] Meanwhile, there may be a case that an edge on one
side of the original sheet is damaged or folded (dog-eared),
and the edge may not be accurately detected. In such a case,
image data of the read image may not be accurately corrected
or may not be corrected at all.

[0007] The present invention is advantageous in thata tech-
nique to correct image data, which is generated from an
original image read by a scanner, while accuracy of correcting
the image data is restrained from lowering, is provided.

[0008] According to an aspect of the present invention, an
image forming apparatus, including a reading device config-
ured to read an image including an image of an original sheet
and generate image data based on the read image and a con-
troller configured to execute an image reading operation is
provided. The controller is configured to execute a leading
edge detecting process, in which the controller detects a lead-
ing edge of the original sheet with regard to a direction to
convey the original sheet from the image data acquired
through the reading device; a trailing edge detecting process,
in which the controller detects a trailing edge of the original
sheet with regard to the direction to convey the original sheet
from the image data acquired through the reading device; a
determining process, in which the controller determines one
of'the leading edge and the trailing edge to be used to correct
the image data acquired through the reading device based on
a condition of the leading edge detected in the leading edge
detecting process and a condition of the trailing edge detected
in the trailing edge detecting process; and a correcting pro-
cess, in which the controller corrects the image data acquired

Apr. 28,2016

through the reading device by use of the one of the leading
edge and the trailing edge determined in the determining
process.

[0009] According to another aspect of the present inven-
tion, a non-transitory computer readable medium storing
computer readable instructions that are executable by a com-
puter to control an image reading apparatus, is provided. The
computer readable instructions, when executed by the com-
puter, cause the computer to control the image forming appa-
ratus by executing an acquiring step to acquire image data
including an image of an original sheet; aleading edge detect-
ing step to detect a leading edge of the original sheet with
regard to a direction to convey the original sheet from the
image data acquired in the acquiring step; a trailing edge
detecting step to detect a trailing edge of the original sheet
from the image data acquired in the acquiring step; a deter-
mining step to determine one of the leading edge and the
trailing edge to be used to correct the image data acquired in
the acquiring step based on a condition of the leading edge
detected in the detecting step and a condition of the trailing
edge detected in the trailing edge detecting step; and a cor-
recting step to correct the image data acquired in the acquiring
step by use of the one of the leading edge and the trailing edge
determined in the determining step.

[0010] According to still another aspect of the present
invention, a method to be implemented on a computer to
correct an image including an image of an original sheet read
by an image reading apparatus, is provided. The method
includes an acquiring step to acquire image data including the
read image of the original sheet; a leading edge detecting step
to detect a leading edge of the original sheet with regard to a
direction to convey the original sheet from the image data
acquired in the acquiring step; a trailing edge detecting step to
detect a trailing edge of the original sheet from the image data
acquired in the acquiring step; a determining step to deter-
mine one of the leading edge and the trailing edge to be used
to correct the image data acquired in the acquiring step based
on a condition of the leading edge detected in the detecting
step and a condition of the trailing edge detected in the trailing
edge detecting step; and a correcting step to correct the image
data acquired in the acquiring step by use of the one of the
leading edge and the trailing edge determined in the deter-
mining step.

BRIEF DESCRIPTION OF THE
ACCOMPANYING DRAWINGS

[0011] FIG.1illustrates an overview of a scanner according
to an embodiment of the present disclosure.

[0012] FIG. 2 shows a block diagram to illustrate an elec-
trical configuration of the scanner according to the embodi-
ment of the present disclosure.

[0013] FIG. 3 illustrates image data of an image including
an image of an original sheet read by the scanner according to
the embodiment of the present disclosure.

[0014] FIG. 4 is anillustrative view of a leading-side image
in the image data read by the scanner according to the
embodiment of the present disclosure.

[0015] FIG. 5 is an illustrative view of the leading-side
image including an image of the original sheet, of which
leading edge may fail to be detected, read by the scanner
according to the embodiment of the present disclosure.
[0016] FIG. 6 is an illustrative view of the leading-side
image including an image of the original sheet, of which
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leading edge may fail to be detected, read by the scanner
according to the embodiment of the present disclosure.
[0017] FIG. 7 is an illustrative view of the leading-side
image including an image of the original sheet, of which
leading edge may fail to be detected, read by the scanner
according to the embodiment of the present disclosure.
[0018] FIG. 8 is an illustrative view of the leading-side
image including an image of the original sheet in the image
data read by the scanner according to the embodiment of the
present disclosure.

[0019] FIG. 9 is an illustrative view of the leading-side
image including an image of the original sheet, of which
corner exceeds beyond a readable area of the scanner accord-
ing to the embodiment of the present disclosure.

[0020] FIG. 10 is a flowchart to illustrate a flow of steps in
a read-and-output process to be performed in the scanner
according to the embodiment of the present disclosure.
[0021] FIG. 11 is a flowchart to illustrate a flow of steps in
an output date generating process to be performed in the
scanner according to the embodiment of the present disclo-
sure.

[0022] FIG.12 illustrates image data to be corrected by the
scanner according to the embodiment of the present disclo-
sure.

[0023] FIG.13 illustrates image data to be corrected by the
scanner according to the embodiment of the present disclo-
sure.

[0024] FIG. 14 illustrates image data to be corrected by the
scanner according to the embodiment of the present disclo-
sure.

[0025] FIG. 15 illustrates image data to be corrected by the
scanner according to the embodiment of the present disclo-
sure.

[0026] FIG.16 illustrates image data to be corrected by the
scanner according to the embodiment of the present disclo-
sure.

DETAILED DESCRIPTION

[0027] Hereinafter, an exemplary configuration of a scan-
ner 100 being an image reading apparatus according to an
embodiment of the present invention will be described with
reference to the accompanying drawings.

[0028] The scanner 100 includes, as shown in FIG. 1, a
reading head 21 and a conveyer device 22. An image appear-
ing on an original sheet which is conveyed by the conveyer
device 22 may be read by the reading head 21. The reading
head 21 casts light upon a spot on the original sheet that is in
a readable area to face with the reading head 21, receives the
light reflected on the spot, and outputs a signal according to an
amount of the received light. Meanwhile, the scanner 100
achieves image data generated based on the received signals.
The scanner 100 in the present embodiment may be, for
example, but not limited to, a contact image scanner (CIS) or
a charge-coupled device (CCD).

[0029] The conveyer device 22 may convey the original
sheet along a conveyer path 23, which is indicated by a
dash-and-dot line, from an upstream on the right to a down-
stream on the left in FIG. 1. The scanner 100 further includes
a sheet presser 24, which is disposed at a position to face with
the reading head 21 across the conveyer path 23. When the
reading head 21 is driven to read an image while no original
sheet is in the readable area, the reading head 21 reads an
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image of the sheet presser 24, which has either a plain white
or plain gray surface on a side to face with the reading head
21.

[0030] The scanner 100 further includes, as shown in FIG.
1, a sensor 27 and a sensor 28. The sensors 27, 28 each senses
presence or absence of the original sheet at each correspond-
ing position in the conveyer path 23 and outputs a signal
according to the presence or absence ofthe original sheet. The
conveyer device 22 includes a feeder roller 41, a conveyer
roller pair 42, and a conveyer roller pair 43, in the order given,
from the upstream toward the downstream, along a conveying
direction being a direction to convey the original sheet (e.g.,
from right to left in FIG. 1). In particular, the conveyer roller
pair 42 is disposed on an upstream side of the reading head 21
with regard to the conveying direction, and the conveyer roller
pair 43 is disposed on a downstream side of the reading head
21 with regard to the conveying direction. The scanner 100
further includes a separator pad 44 along the conveyer path 23
at a position to face with the feeder roller 41.

[0031] The feeder roller 41 may convey original sheets
stacked on a sheet tray 25, one at a time, to the conveyer path
23 in conjunction with the separator pad 44. The conveyer
roller pairs 42, 43 each includes a driving roller and a driven
roller arranged to face with the driving roller and conveys the
original sheet along the conveyer path 23 so that the original
sheet faces with the reading head 21 at a position between the
conveyer roller pair 42 and the conveyer roller pair 43. The
sensor 27 outputs the signal corresponding to the presence or
absence of the original sheet placed on the sheet tray 25. The
sensor 28 outputs the signal corresponding to the presence or
absence of the original sheet at a position downstream of the
conveyer roller pair 42 and upstream of the reading head 21
with regard to the conveying direction.

[0032] Inthe scanner 100 according to the present embodi-
ment, a readable range along a widthwise direction, which is
a direction orthogonal to the conveying direction and corre-
sponds to a direction of depth in FIG. 1, may be determined by
a configuration of the reading head 21. The readable range
may be substantially equivalent to the aforementioned read-
able area that faces with the reading head 21. That is, the
reading head 21 may read an image of a predetermined range
along the widthwise direction regardless of a size of the
original sheet. In the meantime, timings to start and stop
reading an image by the reading head 21 are determined based
on at least one of the output signals from the sensor 27 and the
sensor 28. The sensor 27 and the sensor 28 each outputs the
signal corresponding to the presence or absence of the origi-
nal sheet in at least one detectable position along the width-
wise direction. The detectable positions for the sensor 27 and
the sensor 28 may at a widthwise central position or may be at
different positions along the widthwise direction.

[0033] Next, an electrical configuration of the scanner 100
will be described with reference to FIG. 2. As shown in FIG.
2, the scanner 100 includes a controller 30, which includes a
central processing unit (CPU) 31, a read-only memory
(RAM) 33, a non-volatile RAM (NVRAM) 34. Further, the
scanner 100 includes the reading head 21, the conveyer device
22, a network interface (IF) 37, a universal serial bus IF (USB
IF) 38, and an operation panel 40, which are electrically
connected with the controller 30.

[0034] The ROM 32 stores various types of information to
control the scanner 100 such as controlling programs, setting
information, and initial configuration values. The RAM 33
may beused as a work area, in which the controlling programs
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are run, and as a memory area, in which data is temporarily
stored. The CPU 31 processes the information, stores com-
putation results in the RAM 33 and/or the NVRAM 34, and
controls behaviors of parts and components in the scanner
100 according to the controlling programs read from the
ROM 32.

[0035] The controller 30 shown in FIG. 2 may represent
one or more hardware devices that are usable to control the
behavior of the scanner 100. In other words, the controller 30
may or may not be a single hardware device to control the
scanner 100. Further, the controller 30 may include an appli-
cation specific integrated circuit (ASIC), or an ASIC may
serve as the controller to control the scanner 100.

[0036] The network IF 37 serves to connect the scanner 100
with an external device (not shown) through a network, which
may include, for example, a LAN cable, so that the scanner
100 may communicate with the external device. The USB IF
38 serves to connect the scanner 100 with an external device
(not shown) through, for example, a USB cable (not shown)
so that the scanner 100 may communicate with the external
device. The operation panel 40 may include a display (not
shown) and input buttons (not shown), through which infor-
mation may be displayed to a user and the user’s instruction
may be entered.

[0037] Next, a reading operation to be performed by the
scanner 100 to read an image of an original sheet will be
described below. According to the present embodiment, the
scanner 100 may convey the original sheet and read the image
of the original sheet to acquire image data, which represents
the read image, and may generate output data based on the
acquired image data. Further, the scanner 100 may output the
generated output data to a designated destination. A format of
the output data may be, but not limited to, PDF, JPEG, GIF, or
bitmap.

[0038] When one or more original sheets are placed on the
sheet tray 25, and when the scanner 100 receives an instruc-
tion from the user to read the original sheets through, for
example, the operation panel 40, the scanner 100 manipulates
the conveyer device 22 to convey one of the original sheets.
Thereafter, based on, for example, the signal from the sensor
28, the scanner 100 starts reading the image of the readable
area by manipulating the reading head 21 before the original
sheet reaches the position facing the reading head 21, i.e., the
readable area.

[0039] Thereby, the scanner 100 acquires image data 50,
which may be for example illustrated in a form shown in FI1G.
3. The image data 50 represents a read image including an
image of the original sheet conveyed through the readable
area, which has a readable width Wx along the widthwise
direction. The readable width Wx is a preset width deter-
mined by the configuration of the reading head 21. In the
following description, a side of a leading end of the original
sheet which is read earliest within the original sheet along the
conveying direction will be referred to as a leading side, and
a side of a trailing end of the original sheet which is read latest
within the original sheet along the conveying direction will be
referred to as a trailing side. In another embodiment, the
leading side may be an upstream side and the trailing side may
be a downstream side with regard to the conveying direction.
In FIGS. 3-9 and 12-16, a hatched area represents the image
of the original sheet occupying the readable area. In this
regard, the image data 50 includes an image of a blank area on
rims on edges of the original sheet, which is therefore an
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image of the sheet presser 24, at least in positions adjacent to
the leading end and the trailing end of the original sheet.
[0040] After acquiring at least a part of the image data 50,
which represents the image having the preset width Wx along
the widthwise direction and a length greater than or equal to
apredetermined length Wy along the conveying direction, the
scanner 100 starts detecting an edge on the leading side of the
original sheet. In particular, the scanner 100 may detect the
edge of the original sheet on the leading side from at least a
part of the image data 50, which represents the image having
the readable width Wx along the widthwise direction and the
predetermined length Wy from an upstream end of the blank
area on the leading side along the conveying direction. The
scanner 100 may detect the edge on the leading side of the
original sheet while the scanner 100 reads a remainder of the
original sheet simultaneously. A process to detect the edge on
the leading side will be described later in detail.

[0041] The scanner 100 continues to read the image, and
after the trailing end of'the original sheet is conveyed through
the position to face with the reading head 21, the scanner 100
manipulates the reading head 21 to stop reading. Thereafter,
the scanner 100 detects an edge of the original sheet on the
trailing side. The scanner 100 may detect the edge on the
trailing side from a part of the image data 50, which represents
an image having the preset readable width Wx along the
widthwise direction and the predetermined length Wy from a
downstream end of the blank area on the trailing side along
the conveying direction. A process to detect the edge on the
trailing side of the original sheet is similar to the process to
detect the edge on the leading side of the original sheet, except
that the process is applied to a portion on the trailing side
rather than the leading side in the image data 50.

[0042] The scanner 100 thereafter processes the acquired
image data 50, which represents the entire image read by the
reading head 21, including the images of the blank areas and
the image of the original sheet, with reference to at least one
of'aleading edge on the leading side and a trailing edge on the
trailing side having been detected. In particular, the scanner
100 may perform at least one of a trimming process, through
which a range containing an image of the original sheet is
extracted from the image data 50, an inclination-correcting
process, through which inclination of image of the original
sheet within the entire image in the image data 50 is corrected,
and a repairing process, through which the range containing
the image of the original sheet is reshaped into, for example,
a rectangle, when the range is not in a rectangular shape, for
correction. Thereafter, the scanner 100 generates output data,
which represents an outcome of the processes, based on the
processed image data, and outputs the generated output data
to a destination designated by the instruction from the user to
read the original sheet.

[0043] Next, an edge detecting process to detect the edge on
the leading side of the original sheet will be described in
detail. The edge on the leading side of the original sheet may
be detected based on the edge detecting process by use of
leading-side image 51, which is a part of the image data 50
containing image data of a leading-end portion of the original
sheet (see FIG. 3). In other words, the leading-side image 51
is a part of the image data 50, which represents an image in a
range to be used to detect the edge of the original sheet on the
leading side. The leading-side image 51 includes, as shown in
FIG. 4, an image having the preset width Wx with regard to
the widthwise direction and the predetermined length Wy
with regard to the conveying direction. In the following
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description, orientation of the original sheet in the image data
50 will be referred to according to arrows, which indicate up,
down, right, and left, shown in FIG. 4.

[0044] A flow of the edge detecting process in the scanner
100 may include the following five (5) steps. For Step 1, a
widthwise central point Ec on the edge of the original sheet is
obtained; for Step 2, a plurality of edge points E on the edge
of the original sheet are obtained; for Step 3, linearity of the
obtained edge points E is determined; for Step 4, an approxi-
mated line [ for the plurality of edge points E is obtained; and
for Step 5, a leftward end P1 and a rightward end P2 of the
original sheet are obtained. Through Steps 1-5, aline between
the leftward end P1 and the rightward end P2 obtained in Step
5 is recognized as the leading edge of the original sheet. If any
of the obtainment in Step 1, 2, 4, or 5 fails, or if it is deter-
mined in Step 3 that the edge points do not possess linearity,
the scanner 100 determines that it failed to detect the edge.
Steps 1-5 will be described below.

[0045] InStep 1, as shown in FIG. 4, the scanner 100 scans
the leading-side image 51 from a center C, which is at a
widthwise central point on an upper end of the leading-side
image 51, downward along the conveying direction to search
for an area that satisfies an edge-forming condition, where
either a brightness value or a red-green-blue (RGB) value in
the image data is greater than or equal to a predetermined
threshold value. When the area that satisfies the edge-forming
condition is detected in the leading-side image 51, the scanner
100 obtains a position of a central edge point Ec, which is a
topmost point within the area. The central edge point Ec will
be used as a reference position to detect a leading edge of the
original sheet.

[0046] For example, the scanner 100 may scan a leading-
side image 51 (see FIG. 5) of an original sheet, of which
widthwise central portion on the leading end is missing. In
this case, even after searching through the leading-side image
51 for an area that satisfies the edge-forming condition, the
scanner 100 may find no central edge point Ec. That is, after
scanning the leading-side image 51, from the upper end
downward to a lower end along the center C through the
predetermined length Wy, the search may come to the end of
the predetermined length Wy without finding any area that
satisfies the edge-forming condition. If, for example, the
scanner 100 is configured to start reading an image by the
reading head 21 at a timing which depends on the output
signal from the sensor 28, and, if the sensor 28 is arranged to
scan a widthwise lopsided position of the original sheet dis-
placed from the widthwise central position to determine pres-
ence of the original sheet, the scanner 100 may obtain image
data, in which no central edge point Ec is found. Ifthe scanner
100 fails to obtain the central edge point Ec, no leading edge
of the original sheet may be detected in the leading-side
image 51. On the other hand, if the scanner 100 successfully
obtains the central edge point Ec, the scanner 100 follows the
flow to Step 2.

[0047] InStep 2, the scanner 100 detects a plurality of edge
points E (see F1G. 4), which are topmost points in the area that
satisfies the edge-forming condition at an evenly spaced-apart
positions along the widthwise direction with respect to the
central edge point Ec obtained in Step 1. For example, the
leading-side image 51 may include a search range D, which
has a predetermined vertical length containing the central
edge point Ec at a vertically intermediate position, and the
scanner 100 may scan the search range D to obtain the edge
points E. A length of the search range D along the conveying
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(vertical) direction is smaller than or equal to the predeter-
mined length Wy of the leading-side image 51. Thus, by
limiting the range to search for the edge points E to the search
range D, a time period required to obtain the edge points E
may be shortened. The scanner 100 may not necessarily
detect the edge points E with reference to the central edge
point Ec but may detect a plurality of topmost points in the
area that satisfies the edge-forming condition at positions
spaced apart for a smaller interval than the above-mentioned
interval of the edge points E and obtain the edge points E
based on, for example, an average position among the
detected plurality of topmost points.

[0048] For example, the scanner 100 may scan a leading-
side image 51 (see FIG. 6) of an original sheet, of which
widthwise central portion on the leading side is missing. In
this case, no edge point E may be detected with reference to
the central edge point Ec. If, for example, the scanner 100 is
configured to start reading an image by the reading head 21 at
the timing dependent on the output signal from the sensor 28,
and if, unlike the example of FIG. 5, the sensor 28 is arranged
to scan a widthwise central position of the original sheet to
determine presence of the original sheet, the scanner 100 may
obtain image data, in which no edge point other than the
central edge point Ec is found. If the scanner 100 fails to
obtain the edge points E, no leading edge of the original sheet
may be detected in the leading-side image 51. On the other
hand, if the scanner 100 successfully obtains the edge points
E, the scanner 100 follows the flow to Step 3.

[0049] In Step 3, the scanner 100 examines linearity among
the central edge point Ec and the edge points E (see FIG. 4).
For example, the scanner 100 may collect values, each of
which indicates inclination between adjoining edge points E.
If variance among the collected inclination values is within a
predetermined range, the scanner 100 may determine linear-
ity of the central edge point Ec and the plurality of edge points
E that the central edge point Ec and the plurality of edge
points E align in line. If the variance is not within the prede-
termined range, the scanner 100 may determine that the cen-
tral edge point Ec and the plurality of edge points E do not
align in line or do not possess linearity. For example, the
scanner 100 may obtain an inclination value by dividing a
vertical distance between the adjoining edge points E by a
widthwise distance between the adjoining edge points E and
may calculate the variance by a least square method. For
another example, the scanner 100 may examine whether a
difference between a largest value and a smallest value in the
inclination values should fall within a predetermined range to
determine linearity among the central edge point Ec and the
plurality of edge points E.

[0050] For example, the scanner 100 may scan a leading-
side image 51 (see FIG. 7) of an original sheet, of which
corner is missing due to, for example, dog-ear fold. In this
case, the scanner 100 may determine that the edge points E do
not possess linearity. In this example, the edge points E,
which range between the leftmost edge point E and an edge
point E1 at a peak of the corner of missing ear dog, may be on
a line with a constant inclination. Meanwhile, an inclination
between edge points E2 and E3 which are on an edge of the
missing corner differs largely from the inclination in the line
between the leftmost edge point E and the edge point E1 at the
peak. Therefore, the scanner 100 may determine that the edge
points E shown in FIG. 7 do not possess linearity. If the edge
points E do not possess linearity, the scanner 100 may fail to
detect the leading edge. On the other hand, if the scanner 100
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determines that the edge points E possess linearity, the scan-
ner 100 follows the flow to Step 4.

[0051] In Step 4, the scanner 100 obtains an approximate
line L (see FIG. 4) based on coordinates of the central edge
point Ec and the plurality of edge points E according to, for
example, a least square method. While linearity of the edge
points E has been determined in Step 3, the scanner 100 may
obtain an equation of the approximate line L. based on the
arrangement of the edge points E. The scanner 100 follows
the flow to Step 5.

[0052] In Step 5, the scanner 100 scans the leading-side
image 51 to obtain widthwise ends of the image of the original
sheet. The scanner 100 may start scanning the leading-side
image 51 inward from a position, beyond which the edge
points E obtained in Step 2 discontinue, toward the widthwise
center of the leading-side image 51. For example, as indicated
by a broken arrow placed in FIG. 4 in the vicinity of a leftward
end P1 of the edge points E, the scanner 100 may scan an area
in the vicinity of the edge point E on each widthwise end and
search for the edge-forming condition to determine width-
wise edges of the image of the original sheet. The scanner 100
may determine a leftward side and a rightward side of the
image of the original sheet based on the obtained edges and
may obtain a leftward end P1, which is an intersection
between the leftward side and the approximate line [, and a
rightward end P2, which is an intersection between the right-
ward side and the approximate line .. Further, the scanner
100 may determine a range between the leftward end P1 and
the rightward end P2 on the approximate line L. to be the
leading edge ofthe original sheet. Therefore, a length St of the
leading edge is a distance between the leftward end P1 and the
rightward end P2 along the approximate line L.

[0053] In this regard, for example, as shown in FIG. 8, one
of'the edge points E obtained in Step 2 that satisfy the edge-
forming condition may fall on one of the widthwise ends and
the vertical ends of the leading-side image 51. In such a case,
in Step 5, with regard to a side on the widthwise end, on which
the edge point E falls, the scanner 100 may not scan, but the
widthwise side may be determined by an intersection
between the approximate line L and the widthwise end of the
leading-side image 51. More specifically, in the example of
FIG. 8, the edge points E are obtained serially from a range
between a leftward side 511 and a rightward side 512 while
the scanner 100 determines an intersection between the
approximate line L. and the leftward side 511 to be the left-
ward end P1 and an intersection between the approximate line
L and the rightward side 512 to be the rightward end P2.
[0054] For another example, as shown in FIG. 9, the origi-
nal sheet may skew to incline largely, and a corner of the
original sheet may exceed beyond the readable range. In this
regard, the approximate line [ may intersect with an upper
side 513 of the leading-side image 51 in the image data 50. In
this case, the scanner 100 may determine the intersection
between the approximate line . and the upper side 513 to be
a rightward end P2. In this regard, a leading edge of the
original sheet is in a range between the leftward end P1 and
the rightward end P2, and a distance between the leftward end
P1 and the rightward end P2 is determined to be a length St of
the leading edge.

[0055] Meanwhile, the scanner 100 continues to scan the
image data 50 regardless of a detected condition of the lead-
ing edge. After completion of scanning the image data 50, the
edge on the trailing side of the original sheet is detected based
on the edge detecting process by use of a part of the image
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data 50 containing image data of a trailing-end portion of the
original sheet (see FIG. 3). The trailing edge of the original
sheet may be detected similarly to the leading edge of the
original sheet. While Steps 1 through 5 are performed, how-
ever, a trailing side of the image data 50 may be handled
similarly to the upper side of the image data 50 being pro-
cessed in the leading-edge detecting process, and a side closer
to the upper side of the image data 50 may be handled simi-
larly to a lower side of the image data 50 being processed in
the leading-edge detecting process.

[0056] Based on the detected conditions of the leading edge
and the trailing edge of the original sheet, the scanner 100
determines one of the leading edge and the trailing edge to be
an edge which is to be used to correct the image. For example,
if the scanner 100 fails to detect one of the leading edge and
the trailing edge, while the scanner 100 successfully detects
the other of the leading edge and the trailing edge, the scanner
determines the successfully detected one of the edges to be
the edge which is to be used to correct the image. A method to
correct the image by use of the determined edge will be
described later in detail.

[0057] Next, a flow of steps in a read-and-output process, in
which the scanner 100 reads an image and outputs image data
generated based on the read image, will be described with
reference to FIG. 10. The process may be activated and
executed by the CPU 31 in response to the scanner 100
receiving a read-start instruction from a user.

[0058] As the process starts, in S101, the scanner 100
manipulates the conveyer device 22 and the reading head 21
to convey the original sheet and read an image of an original
sheet at the predetermined timing. In S102, the scanner 100
determines if a part of the image, which has at least the
predetermined length Wy, has been read, and image data for
the read part of the image has been obtained. If the image data
for the read part of the image having the predetermined length
Wy has not been completed (S102: NO), the scanner 100
continues reading the image.

[0059] If the image data for the read part of the image
having the predetermined length Wy has been completed
(S102: YES), in S103, the scanner 100 starts searching for the
leading edge. In other words, the scanner 100 performs Steps
1 through 5 to the leading-side image 51, which is the part of
the image having the predetermined length Wy from the upper
edge of the image data 50.

[0060] In S104, the scanner 100 determines if the leading
edge of the original sheet is detected successfully. If the
detection of the leading edge failed (S104: NO), in S105, the
scanner 100 stores information concerning an error that
caused the edge-detection failure in the RAM 33 or the
NVRAM 34. The scanner 100 may store information con-
cerning the edge, i.e., the leading edge, that failed to be
detected, and information that specifies a widthwise position,
in which the detection failed.

[0061] In S105, for example, the scanner 100 may store
information, which indicates the fact that the detection of the
leading edge failed, and a step number, in which the detection
failed. For another example, if the detection failed in Step 1,
the scanner 100 may store information indicating a missing
central portion on the leading edge; if the detection failed in
Step 2, the scanner 100 may store information indicating a
missing central portion or a protrusive central portion on the
leading edge; and if the detection failed in Step 3, the scanner
100 may store information indicating lack of linearity in the
edge points E. For another example, the scanner 100 may
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store positional information concerning an area, in which the
detection failed, for example among a central area, a leftward
area, and a rightward area, as the error information concern-
ing the failure. For another example, the scanner 100 may
specify a position of the missing part of the original sheet or
a position of the edge point E which is largely deviated from
the approximate line [. and may store information concerning
the positions as the error information concerning the failure.
[0062] After storing the information concerning the failure
(8105), or after the successful detection of the leading edge
(S104: YES), in S106, the scanner 100 determines whether
reading of the original sheet is completed to a trailing edge
(8106). If reading of the original sheet is not completed to the
trailing edge (S106: NO), the scanner 100 continues reading
the original sheet.

[0063] When the original sheet is read entirely to the trail-
ing edge (S106: YES), in S107, the scanner 100 starts detect-
ing the trailing edge of the original sheet. The steps to detect
the leading edge of the original sheet may be similarly applied
to the trailing-end side of the original sheet in order to detect
the trailing edge. If reading of the original sheet to the trailing
edge is completed before the leading edge is detected, detec-
tion of the leading edge and detection of the trailing edge may
be performed in parallel with each other simultaneously.
[0064] In S108, the scanner 100 determines whether the
trailing edge of the original sheet is successfully detected. If
detection of the trailing edge failed (S108: NO), in S109, the
scanner 100 determines whether the detection of both the
leading edge and the trailing edge failed. If the detection of
both the leading edge and the trailing edge failed (S109:
YES), there will be no edge to be used to correct the image in
the image data 50. Therefore, in S110, the scanner 100 does
not correct the image but outputs the image data 50 without
correction. In S110, further, the scanner 100 may delete the
cause of the edge-detection failure, which was stored in S105.
[0065] If the detection of both the leading edge and the
trailing edge did not fail, in other words, if the leading edge
has been successfully detected (S109: NO), in S111, the
scanner 100 stores information concerning the error that
caused the edge-detection failure of the trailing edge in the
RAM 33 or the NVRAM 34. In S111, the scanner 100 may
store information concerning the edge, i.e., the trailing edge,
that failed to be detected, and information that specified a
widthwise position, in which the detection failed. Therefore,
in S111, the scanner 100 may store information, which indi-
cates the fact that the detection of the trailing edge failed, and
information concerning the error that caused the failure. After
storing the information concerning the failure cause (S111),
or after the successful detection of the trailing edge (S108:
YES), in S120, the scanner 100 performs an output data
generating process.

[0066] Next, the output data generating process, which is
performed in S120 of the read-and-output process to generate
the data to be output by the scanner 100, will be described
with reference to FIG. 11. The output data generating process
is performed after the successful detection of at least one of
the leading edge and the trailing edge of the original sheet. In
the output data generating process, the edge to be used to
correctthe image is determined between the leading edge and
the trailing edge, the image is corrected by use of the deter-
mined one of the edges, and the corrected image data is output
to a designated destination. Correction of the image may
include, for example, trimming an edge area of the image,
correcting inclination of an image of the original sheet, and
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repairing the image. The edge area may refer to an area, which
includes one of the edges of the original sheet, in the image
data 50.

[0067] As the output data generating process starts, in
S201, the scanner 100 determines whether the detection of
both the leading edge and the trailing edge has been success-
ful. For example, if no cause concerning edge-detection fail-
ure of either the leading edge or the trailing edge is stored, the
scanner 100 may determine that detection of both the leading
edge and the trailing edge has been successful. If detection of
both the leading edge and the trailing edge has been success-
ful (S201: YES), in S202, the scanner 100 determines whether
the leading edge and the trailing edge are substantially in a
same inclination. The scanner 100 may determine that the
leading edge and the trailing edge are substantially in a same
inclination if; for example, a difference between the inclina-
tion of the leading edge and the inclination of the trailing edge
is smaller than a predetermined threshold.

[0068] InS202,iftheleading edge and the trailing edge are
determined not to be in the same inclination (S202: NO), in
S203, the scanner 100 does not correct the image but outputs
the image data 50 without correction. When the inclination of
the leading edge and the inclination of the trailing edge are
substantially different, it may not be considered that the origi-
nal sheet is in a rectangular shape. Therefore, the scanner 100
neither trim the original image into a rectangular shape nor
adjust the inclination to correct the image data 50. Rather, the
scanner 100 generates output data in a predetermined format
from the image data 50 without correction and outputs the
output data to a designated destination. Thereafter, the scan-
ner 100 ends the output data generating process. The scanner
100 returns to the read-and-output process (FIG. 10) and ends
the read-and-output process.

[0069] Meanwhile, in S202, if the leading edge and the
trailing edge are determined to be in the same inclination
(S202: YES), in S205, the scanner 100 determines whether a
length of the leading edge and a length of the trailing edge are
substantially the same. The scanner 100 may determine that
the lengths of the leading edge and the trailing edge are
substantially the same if, for example, a difference between
the length of the leading edge and the length of the trailing
edge is smaller than a predetermined threshold length. If the
lengths of the leading edge and the trailing edge is determined
to be substantially the same (S205: YES), the scanner 100
determines either one ofthe leading edge and the trailing edge
to be edge used to correct the image data 50. For example, the
leading edge may be determined to be the edge, which is to be
used to correct the image data 50.

[0070] In S206, the scanner 100 trims the edge areas in the
image data 50 into a rectangular shape with reference to the
leading edge of the original sheet and corrects inclination of
the original sheet with reference to the inclination of the
leading edge. When trimming the edge areas, for example, the
scanner 100 may estimate a length of the original sheet along
the conveying direction with reference to a distance between
the leading edge and the trailing edge. For another example,
the scanner 100 may estimate the length of the original sheet
along the conveying direction with reference to the output
signal from the sensor 28. In S206, the trailing edge rather
than the leading edge may be used to trim the edge areas and
correct the inclination. For another example, the scanner 100
may determine a range bracketed by the leading edge and the
trailing edge to be the range of the original sheet and extract
the range to trim the edge areas.
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[0071] InS209, the scanner 100 generates the output datain
the predetermined format from the corrected image data and
outputs the output data to the designated destination. There-
after, the scanner 100 ends the output data generating process.
The scanner 100 returns to the read-and-output process (FIG.
10) and ends the read-and-output process.

[0072] Meanwhile, in S205, if the lengths of the leading
edge and the trailing edge are determined not to be substan-
tially the same (S205: NO), in S211, the scanner 100 exam-
ines whether the trailing edge is longer than the leading edge.
For example, if the scanner 100 reads an image of the original
sheet, one of the corners of which exceeds beyond the read-
able area, as shown in F1G. 9, the length St of the leading edge
may be shorter than an original length of the leading edge of
the original sheet. Meanwhile, as shown in FI1G. 12, the trail-
ing edge of the original sheet may fit inside the readable
range, and a length Sb of the trailing edge may be determined
to be substantially equal to an original length of the trailing
edge of the original sheet. In this case, the scanner 100 may
determine that the trailing edge is longer than the leading
edge.

[0073] In S211, if the trailing edge is longer than the lead-
ing edge (S211: YES), the scanner 100 determines the trailing
edge to bethe edge, which is used to correct the image data 50.
When the lengths of the leading edge and the trailing edge are
different, it may be considered that a part of the original sheet
on the shorter edge extends beyond the readable range. In
S212, the scanner 100 trims the edge areas in the image data
50 into a rectangular shape with reference to the trailing edge
and corrects inclination of the image of the original sheet with
reference to the inclination of the trailing edge.

[0074] After S212, the scanner 100 may obtain corrected
data 53, in which skew of the image of the original sheet is
corrected, as shown in FIG. 13. A hatched area in FIG. 13
represents the image of the original sheet occupying the read-
able area. When trimming the edge areas, for example, the
scanner 100 may estimate the length of the original sheet
along the conveying direction with reference to the distance
between the leading edge and the trailing edge. For another
example, the scanner 100 may estimate the length of the
original sheet along the conveying direction with reference to
the output signal from the sensor 28.

[0075] In S213, the scanner 100 determines an area corre-
sponding to the missing corner on the leading side in the
corrected data 53 to be a repairable range 531, which is to be
repaired, and repairs the repairable range 531. For example,
the scanner 100 may determine an area, which is defined by a
difference AS between the lengths of the leading edge and the
trailing edge, to be the repairable range 531 and may convert
a color in the repairable range 531 into a color of the original
sheet. The color of the original sheet may be, for example, a
most frequently appearing color in the image data 50. For
another example, a color of the repairable range 531 may be
converted into a color, which appears in an area in the vicinity
of the repairable range 531.

[0076] The example shown in FIG. 13 may apply to a case,
in which a line containing the edge points E obtained in Step
2 of the edge detecting process continues to intersect with one
of the ends of the leading-side image 51. In this case, the
scanner 100 may determine that the repairable range 531 is in
a sideward position on either one of the widthwise (leftward
and rightward) sides, on which the line containing the edge
points E intersects with the end of the leading-side image 51.
In this example shown in FIG. 13, the repairable range 531
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may be blank when the image data 50 is generated. In this
regard, the repairable range 531 being blank may be filled
with the color of the original sheet when the image data 50 is
trimmed. For another example, if the image data 50 contains
image information for the area that exceeded beyond the
leading-side image 51, the scanner 100 may use the image
information for the exceeded area to fill the repairable range
531.

[0077] Followings213, in S209, the scanner 100 generates
the output data in the predetermined format from the cor-
rected image data and outputs the output data. Thereafter, the
scanner 100 ends the output data generating process. The
scanner 100 returns to the read-and-output process (FIG. 10)
and ends the read-and-output process.

[0078] Meanwhile, in S211, ifthe trailing edge is not longer
than the leading edge (S211: NO), the scanner 100 determines
the leading edge to be the edge, which is used to correct the
image data 50. In S215, the trimming and inclination-correct-
ing processes similar to S212 may be applied to the leading
edge. When the trailing edge is not longer than the leading
edge, it may be considered that a part of the original sheet on
the trailing edge exceeded beyond the readable range. There-
fore, in S215, the scanner 100 trims the edge areas in the
image data 50 into a rectangular shape with reference to the
leading edge and corrects inclination of the image of the
original sheet with reference to the inclination of the leading
edge.

[0079] InS216,repair of the missing corner similar to S213
may be applied to the leading edge. That is, the scanner 100
determines an area on the missing corner of the trailing side in
the corrected data to be a repairable range and converts a color
in the repairable range into the color of the original sheet.

[0080] Following S216, in S209, the scanner 100 generates
the output data in the predetermined format from the cor-
rected image data and outputs the output data. Thereafter, the
scanner 100 ends the output data generating process. The
scanner 100 returns to the read-and-output process (FIG. 10)
and ends the read-and-output process.

[0081] Meanwhile, in S201, if detection of both the leading
edge and the trailing edge has not been successful (S201:
NO), in other words, if solely one of the leading edge and the
trailing edge has been detected, in S218, the scanner 100 trims
the edge areas in the image data 50 and corrects inclination of
the image of the original sheet in the image data 50 with
reference to the successfully detected edge. Thus, an image
having a rectangular shape is extracted from the image data
50 based on the edge, which is recognized to be successfully
detected, and the inclination thereof. Further, inclination of
the extracted rectangular shape is corrected based on the edge
and the inclination, and the corrected data is obtained. In this
regard, the successfully detected edge may be substantially
reliable to trim the image data 50 and correct the inclination.

[0082] Following S218, in S219, the scanner 100 reads the
cause that induced the failure of detection of the leading edge
and/or the trailing edge, which is stored in the RAM 33 or the
NVRAM 34 in S105 and/or S111 (see FIG. 10). In S220, the
scanner 100 determines an repairable range in the image data
50 based on the cause of the failure and amends the repairable
range. For example, the scanner 100 may determine which
edge, between the leading edge and the trailing edge, is to be
repaired based on the cause of the failure. Thereafter, the
scanner 100 may determine the repairable range with regard
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to the widthwise direction of the image based on the infor-
mation concerning the failure, which may specify a position
where the error occurred.

[0083] For example, if the failure was due to the error in
obtaining the central edge point Ec on the leading edge, as
shown in the examples of FIGS. 5 and 6, the scanner 100 may
obtain correction data 54 (see FI1G. 14) having a missing area
541. The missing area 541 may not contain image informa-
tion concerning the original sheet but may contain image
information, which is similar to image information of the
sheet presser 24. Therefore, the scanner 100 may determine
the missing area 541 to be the repairable range and fill the
missing area 541 with image information of the color of the
original sheet.

[0084] In this regard, even when the failure was due to the
error in obtaining the central edge point Ec on the leading
edge, if the scanner 100 estimates the length of the original
sheet along the conveying direction based on the output signal
from the sensor 28, upon trimming, the scanner 100 may
obtain correction data 55 (see FIG. 15), which does not con-
tain the missing area 541. However, based on the determina-
tion that the leading edge failed to be detected, the scanner
100 may assume that the image data 55 may contain a missing
area 551 on the leading side. Therefore, when the scanner 100
obtains correction data which does not contain a missing area,
the scanner 100 may retry trimming the image data, so that
new correction data should contain the missing area 551, and
the missing area 551 may be filled with the color of the
original sheet.

[0085] For another example, if the failure was due to the
lack of linearity among the edge points E, as shown in the
example of FIG. 7, the scanner 100 may obtain correction
data 56 (see FIG. 16), which contains a missing area 561 on a
corner, or some other part, on the leading side. In this regard,
if the variance among the inclination values between the
adjoining edge points E is stored as the cause of the failure,
based on the stored cause of the failure, the scanner 100 may
determine a side, on which the missing area 561 appears,
between the leftward side and the rightward side. In this
regard, image information in the missing area 561 may be
similar to image information of the sheet presser 24. There-
fore, the scanner 100 may determine the missing area 561 to
be the repairable range and fill the missing area 561 with
image information of the color of the original sheet.

[0086] Following S220, in S209, the scanner 100 generates
the output data in the predetermined format from the cor-
rected image data and outputs the output data. Thereafter, the
scanner 100 ends the output data generating process. The
scanner 100 returns to the read-and-output process (FIG. 10)
and ends the read-and-output process.

[0087] Thus, as has been described above, the scanner 100
may detect the leading edge and the trailing edge of the image
of'the original sheet from the image data 50 and, based on the
detected conditions, the scanner 50 may determine the edge to
be used to correct the image data 50. If the scanner 100 fails
to detect, for example, the leading edge, the scanner 100 may
still correct the image data 50 by using the trailing edge if the
rail end is successfully detected. Therefore, accuracy to cor-
rect the image data 50 may be prevented from lowering but
may be maintained even if a condition of the original sheet in
the readable area is not desirable.

[0088] Although an example of carrying out the invention
has been described, those skilled in the art will appreciate that
there are numerous variations and permutations of the image
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reading apparatus, and the method and the program to control
the image forming program that fall within the spirit and
scope of the invention as set forth in the appended claims. It is
to be understood that the subject matter defined in the
appended claims is not necessarily limited to the specific
features or act described above. Rather, the specific features
and acts described above are disclosed as example forms of
implementing the claims. In the meantime, the terms used to
represent the components in the above embodiment may not
necessarily agree identically with the terms recited in the
appended claims, but the terms used in the above embodiment
may merely be regarded as examples of the claimed subject
matters.

[0089] For example, the embodiment described above may
not necessarily be applied to a scanner device but may be
applied to various types of apparatuses that are equipped with
an image reading function, such as a copier, a multifunction
device, and a facsimile machine. Further, the embodiment
may not necessarily be applied to an image reading apparatus
that reads an image while an original sheet is being conveyed
but may be applied to an image reading apparatus that holds
an original sheet steady at a readable area and moves the
reading head 21 with respect to the original sheet.

[0090] For another example, correction of the image data
50 may not necessarily be limited to trimming and inclination
adjustment. The correction may be solely one of the trimming
and the inclination adjustment or may include additional
retouching processes. For another example, a repairable
range may not necessarily be differed, or blank data in the
repairable range may not necessarily be converted into or
replaced with an altering color each time. The scanner 100
may correct the image data 50 based on the determined
detected edge, and the repair of the repairable range may be
omitted.

[0091] For another example, the embodiment recited a plu-
rality of causes that may induce edge-detection failure. How-
ever, not all the recited causes may necessarily be examined.
The scanner 100 may examine a single cause that may result
edge-detection failure or may examine additional causes that
may induce edge-detection failure.

[0092] For another example, when detection of the edge(s)
fails, the cause of the failure may not necessarily be stored.
Meanwhile, if the cause of the edge-detection failure is
stored, the scanner 100 may detect a missing area and may
repair the missing area more easily.

[0093] For another example, detection of the leading edge
may not necessarily be started before reading of the entire
original sheet is completed, but detection of the leading edge
and detection of the trailing edge may be started after comple-
tion of reading the entire original sheet. In other words, in the
read-and-output process in FIG. 9, S102 may be omitted, and
S103, S104, and S105 may be performed following affirma-
tive determination (S106: YES) in S106.

[0094] For another example, a length of the leading-side
image 51, which is used to detect the leading edge, may not
necessarily be limited to the predetermined length Wy start-
ing from the upper end of the image data 50. For example, a
timing, at which the original sheet being conveyed should
reach the position of the reading head 21, may be determined
based on the output signal from the sensor 28, and the lead-
ing-side image 51 may be obtained from an image read during
a time range, which starts prior to the determined timing and
ends after the determined timing.
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[0095] For another example, even when the difference
between the inclination of the leading edge and the inclina-
tion of the trailing edge is greater than the predetermined
threshold, the entire image data 50 without correction may
not necessarily be output. For example, when the difference
between the inclination of the leading edge and the inclina-
tion of the trailing edge is greater than the predetermined
threshold, the scanner 100 may determine that the edge detec-
tion failed, and the image data 50 may not be corrected. For
another example, the scanner 100 may notify a user of the
edge-detection failure and may ask the user to instruct
whether the correction should be executed or omitted. For
another example, an alternative correcting process may be
applied.

[0096] For another example, the scanner 100 may not nec-
essarily execute the edge detection and correct the image data
50, but an external device, such as a personal computer (PC)
(not shown), which is connected with the scanner 100, may
detect the edges and/or correct the image data. In this regard,
for example, the PC may command the scanner 100 to read
the image and transmit the image data of the read image to the
PC to obtain the image data from the scanner 100. Thereafter,
the PC, after receiving the image data, may detect the edges,
determine success or failure of the edge detection, trim and
correct the image data, and repair a missing area. For
example, S101 in the read-and-output process in FIG. 10 may
be replaced with a step, in which an instruction to command
the scanner to start reading the image is transmitted to the
scanner 100. Thereafter, the PC may obtain image data from
the scanner 100. Further, S106 may be replaced with a step, in
which the PC determines completion of obtaining the image
data. In this regard, if the designated destination of the output
data is the PC itself, the PC may not output the generated data
to an external device (not shown) but may store the generated
data in a storage device in the PC itself.

[0097] The processes and steps described in the above
embodiment may be implemented by a single CPU, a plural-
ity of CPUs, a hardware such as an ASIC, and/or a combina-
tion of these. The processes and steps described in the above
embodiment may be implemented through a recording
medium that stores a program and/or a method to perform the
processes and the steps.

What is claimed is:

1. An image forming apparatus, comprising:

a reading device configured to read an image including an
image of an original sheet and generate image data based
on the read image; and

a controller configured to execute an image reading opera-
tion by executing:
aleading edge detecting process, in which the controller

detects a leading edge of the original sheet with regard
to a direction to convey the original sheet from the
image data acquired through the reading device;
atrailing edge detecting process, in which the controller
detects a trailing edge of the original sheet with regard
to the direction to convey the original sheet from the
image data acquired through the reading device;

a determining process, in which the controller deter-
mines one of the leading edge and the trailing edge to
be used to correct the image data acquired through the
reading device based on a condition of the leading
edge detected in the leading edge detecting process
and a condition of the trailing edge detected in the
trailing edge detecting process; and
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a correcting process, in which the controller corrects the
image data acquired through the reading device by use
of the one of the leading edge and the trailing edge
determined in the determining process.

2. The image reading apparatus according to claim 1,

wherein, in the determining process, the controller deter-
mines whether the leading edge and the trailing edge
possess linearity, and when the controller determines
that one of the leading edge and the trailing edge possess
linearity and that the other of the leading edge and the
trailing edge lacks linearity, the controller determines
the one of the leading edge and the trailing edge that
possesses linearity to be the edge, which is used to
correct the image data acquired through the reading
device.

3. The image reading apparatus according to claim 1,

wherein, in the leading edge detecting process and the
trailing edge detecting process, if the controller suc-
ceeds to detect one of the leading edge and the trailing
edge and fails to detect the other of the leading edge and
the trailing edge, in the determining process, the con-
troller determines the successfully detected one of the
leading edge and the trailing edge to be the edge, which
is used to correct the image acquired through the reading
device.

4. The image reading apparatus according to claim 1,

wherein, if the controller succeeds to detect one of the
leading edge and the trailing edge and fails to detect the
other of the leading edge and the trailing edge, the con-
troller executes a repairing process, in which the con-
troller repairs a part of the image on a side of the original
sheet having the edge that failed to be detected.

5. The image reading apparatus according to claim 4,

wherein the repairing process comprises:

a range determining process, in which the controller
determines a range to be repaired according to a cause
that induced the failure of detection of the other of the
leading edge and the trailing edge; and

a converting process, in which the controller converts a
color in the determined range into a color of the origi-
nal sheet.

6. The image reading apparatus according to claim 1,

wherein, in the determining process, the controller com-
pares lengths of the leading edge and the trailing edge,
and when the controller determines that a difference
between the lengths of the leading edge and the trailing
edge is greater than a predetermined value, the controller
determines one of the leading edge and the trailing edge
that has a greater length to be the edge, which is used to
correct the image data acquired through the reading
device.

7. The image reading apparatus according to claim 6,

wherein, in the determining process, the controller further
compares inclinations of the leading edge and the trail-
ing edge, and when the controller determines that the
difference between the lengths of the leading edge and
the trailing edge is greater than the predetermined value
and that a difference between the inclinations of the
leading edge and the trailing edge is smaller than a
predetermined threshold, the controller determines the
one of the leading edge and the trailing edge that has the
greater length to be the edge, which is used to correct the
image data acquired through the reading device.
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8. The image reading apparatus according to claim 6,

wherein, if the controller succeeds to detect the leading

edge and the trailing edge, the controller executes a

repairing process, in which the controller repairs a part

of'the image on a side of the original sheet; and
wherein the repairing process comprises:

a range determining process, in which, when the con-
troller determines that the difference between the
lengths of the leading edge and the trailing edge is
greater than the predetermined value in the determin-
ing process, the controller determines a range to be
repaired on a side of the original sheet having the
other of the leading edge and the trailing edge that has
the shorter edge; and

a converting process, in which the controller converts a
color in the determined range into a color of the origi-
nal sheet.

9. The image reading apparatus according to claim 1,

wherein, in the correcting process, the controller performs

trimming, in which a range containing a range of the
image of the original sheet is extracted from the image
data acquired through the reading device by use of the
one of the leading edge and the trailing edge which is
determined in the determining process.

10. The image reading apparatus according to claim 1,

wherein, in the correcting process, the controller corrects

inclination of the image of the original sheet in the image
data acquired through the reading device by use of the
one of the leading edge and the trailing edge which is
determined in the determining process.

11. A non-transitory computer readable medium storing
computer readable instructions that are executable by a com-
puter to control an image reading apparatus, the computer
readable instructions, when executed by the computer, caus-
ing the computer to control the image forming apparatus by
executing:

an acquiring step to acquire image data including an image

of an original sheet;
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a leading edge detecting step to detect a leading edge of the
original sheet with regard to a direction to convey the
original sheet from the image data acquired in the
acquiring step;

atrailing edge detecting step to detect a trailing edge of the
original sheet from the image data acquired in the
acquiring step;

a determining step to determine one of the leading edge and
the trailing edge to be used to correct the image data
acquired in the acquiring step based on a condition ofthe
leading edge detected in the detecting step and a condi-
tion of the trailing edge detected in the trailing edge
detecting step; and

a correcting step to correct the image data acquired in the
acquiring step by use of the one of the leading edge and
the trailing edge determined in the determining step.

12. A method to be implemented on a computer to correct

an image including an image of an original sheet read by an
image reading apparatus, the method comprising:

an acquiring step to acquire image data including the read
image of the original sheet;

a leading edge detecting step to detect a leading edge of the
original sheet with regard to a direction to convey the
original sheet from the image data acquired in the
acquiring step;

atrailing edge detecting step to detect a trailing edge of the
original sheet from the image data acquired in the
acquiring step;

a determining step to determine one of the leading edge and
the trailing edge to be used to correct the image data
acquired in the acquiring step based on a condition ofthe
leading edge detected in the detecting step and a condi-
tion of the trailing edge detected in the trailing edge
detecting step; and

a correcting step to correct the image data acquired in the
acquiring step by use of the one of the leading edge and
the trailing edge determined in the determining step.
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