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FIG. 6 
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FIG. 9 
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IMAGE READING APPARATUS AND 
METHOD, WITH AMOVABLE LIGHT 

REFLECTING SURFACE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is based upon and claims the 
benefit of priority of prior Japanese Patent Application No. 
2015-225777, filed on Nov. 18, 2015, the entire contents of 
which are incorporated herein by reference. 

TECHNICAL FIELD 

0002 Embodiments discussed in the present specification 
relate to controlling moving a light reflecting surface. 

BACKGROUND 

0003. In general, an image reading apparatus such as a 
scanner has a backing at a position facing an image captur 
ing device capturing an image of a document, and switches 
the position of the backing to change the background color 
of the document to white color or black color. The image 
reading apparatus drives the motor to pivot the backing to 
switch the position of the backing. Several methods are 
known as the method for setting the backing to a predeter 
mined position. 
0004 For example, an image reading apparatus includes 
a position sensor for detecting the position of a backing, and 
when a position sensor detects the backing having moved to 
the predetermined position, the driving of the motor is 
stopped, and the backing is stopped at the predetermined 
position. However, in this case, the position sensor is 
required, which increases the apparatus size and the cost. 
0005. Alternatively, the image reading apparatus sets the 
backing to the initial position with a spring, and drives the 
motor to move the backing in a direction for compressing the 
spring, and continues to drive the motor so as to hold the 
backing at the predetermined position where the spring is 
most compressed. On the other hand, when the backing is 
returned back to the initial position, the image reading 
apparatus cuts off the power supply to the motor, and returns 
the backing from the predetermined position to the initial 
position with the force of the spring. However, in this case, 
since the spring is required, this increases the apparatus size 
and the cost, and since it is necessary to continue to drive the 
motor in order to hold the backing at the predetermined 
position, the consumed electric power increases. 
0006 Alternatively, the image reading apparatus sets the 
backing to the predetermined position by driving the motor 
by a certain amount defined in advance. However, when 
vibrations, shocks, etc., are applied to the image reading 
apparatus, the current position of the backing may change, 
and even when the motor is driven by a certain amount, the 
backing may not move to an appropriate position. 
0007. An image reading apparatus including a cleaning 
member capable of rotating a shaft member fixed to a brush 
sliding and cleaning a skimming glass arranged between a 
conveyed document and a scanner is disclosed. The image 
reading apparatus detects the home position of a cleaning 
member based on image information obtained from the 
scanner when the cleaning member is rotated (see Japanese 
Laid-open Patent Publication No. 2014-120785). 
0008. An image reading apparatus identifying the posi 
tion of a carriage is disclosed. The image reading apparatus 
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rotates the rotation body, and determines whether a rotation 
position detection mark is detected by an image sensor 
provided on a carriage, and identifies the position of the 
carriage based on the rotation angle of the rotation body 
when the rotation position detection mark is detected (see 
Japanese Laid-open Patent Publication No. 2014-72821). 

SUMMARY 

0009. In an image reading apparatus, it is desired to 
alleviate an increase in the apparatus size and the cost, and 
set the backing at an appropriate position with a high degree 
of precision. 
0010. It is an object to provide an image reading appa 
ratus, an image reading method, and a computer-readable, 
non-transitory medium storing a computer program that can 
alleviate the increase in the apparatus size and the cost, and 
set the movable light reflecting surface at an appropriate 
position with a high degree of precision. 
0011. According to an aspect of the device, there is 
provided an image reading apparatus. The image reading 
apparatus includes an image capturing module for capturing 
an image of a document, a light source, a movable light 
reflecting surface having a white color, a driving module for 
moving the light reflecting surface into a first position at 
which the light reflecting surface reflects light from the light 
source and a second position at which the light reflecting 
surface does not reflect light from the light source, and a 
control module for controlling the driving module to move 
the light reflecting surface, wherein the control module 
determines the second position by moving the light reflect 
ing surface by a predetermined quantity from the first 
position determined based on an image obtained by the 
image capturing module. 
(0012. According to an aspect of the method, there is 
provided an image reading method. The image reading 
method includes an image capturing module for capturing an 
image of a document, a light source, a movable light 
reflecting surface having a white color, and a driving module 
for moving the light reflecting surface, and the image 
reading method includes controlling the driving module to 
move the light reflecting surface into a first position at which 
the light reflecting surface reflects light from the light source 
and a second position at which the light reflecting surface 
does not reflect light from the light source, and determining 
the second position by moving the light reflecting surface by 
a predetermined quantity from the first position determined 
based on an image obtained by the image capturing module. 
(0013. According to an aspect of the computer-readable, 
non-transitory medium storing a computer program, the 
computer program causes a computer which includes an 
image capturing module for capturing an image of a docu 
ment, a light source, a movable light reflecting surface 
having a white color, and a driving module for moving the 
light reflecting surface, to execute a process. The process 
includes controlling the driving module to move the light 
reflecting surface into a first position at which the light 
reflecting surface reflects light from the light source and a 
second position at which the light reflecting surface does not 
reflect light from the light source, and determining the 
second position by moving the light reflecting surface by a 
predetermined quantity from the first position determined 
based on an image obtained by the image capturing module. 
(0014) The object and advantages of the invention will be 
realized and attained by means of the elements and combi 
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nations particularly pointed out in the claims. It is to be 
understood that both the foregoing general description and 
the following detailed description are exemplary and 
explanatory, and are not restrictive of the invention, as 
claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0015 FIG. 1 is perspective view illustrating a document 
conveying apparatus 100 according to an embodiment. 
0016 FIG. 2 is a figure for explaining a conveying path 
inside of the document conveying apparatus 100. 
0017 FIG. 3 is a schematic view for explaining an image 
capturing device 119 and an illumination device 120. 
0018 FIG. 4 is a schematic view for explaining the image 
capturing device 119 and the illumination device 120 
0019 FIG. 5 is a schematic view for explaining the image 
capturing device 119 and the illumination device 120. 
0020 FIG. 6 is a schematic view for explaining a struc 
ture of a backing 204 and a cam 207. 
0021 FIG. 7A is a schematic view illustrating an upper 
side component 250 etc., when it is seen in a direction 
perpendicular to the document conveying direction. 
0022 FIG. 7B is a schematic view illustrating the upper 
side component 250 etc., when it is seen in a direction 
perpendicular to the document conveying direction. 
0023 FIG. 7C is a schematic view illustrating the upper 
side component 250 etc., when it is seen in a direction 
perpendicular to the document conveying direction. 
0024 FIG. 8A is a schematic view illustrating the upper 
side component 250 etc., when it is seen in a direction 
perpendicular to the document conveying direction. 
0025 FIG. 8B is a schematic view illustrating the upper 
side component 250 etc., when it is seen in a direction 
perpendicular to the document conveying direction. 
0026 FIG. 8C is a schematic view illustrating the upper 
side component 250 etc., when it is seen in a direction 
perpendicular to the document conveying direction. 
0027 FIG. 9 is a block diagram illustrating a schematic 
configuration of the document conveying apparatus 100. 
0028 FIG. 10 is a figure illustrating a schematic configu 
ration of a CPU 150. 
0029 FIG. 11 is a flow chart illustrating an example of an 
operation of backing adjustment processing. 
0030 FIG. 12 is a flow chart illustrating an example of an 
operation of document reading processing. 
0031 FIG. 13 is a flow chart illustrating an example of an 
operation of backing control processing. 
0032 FIG. 14 is a graph illustrating a relationship of an 
angle of a backing and a gray level value of an obtained 
image. 

DESCRIPTION OF EMBODIMENTS 

0033 Hereinafter, a document conveying apparatus 
according to an embodiment, will be described with refer 
ence to the drawings. However, it should be noted that the 
technical scope of the invention is not limited to these 
embodiments, and extends to the inventions described in the 
claims and their equivalents. 
0034 FIG. 1 is perspective view illustrating a document 
conveying apparatus 100 configured as an image scanner 
according to an embodiment. 
0035. The document conveying apparatus 100 is an 
example of an image reading apparatus. The document 
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conveying apparatus 100 includes an upper side housing 
101, a lower side housing 102, a document tray 103, a 
discharged sheet stacker 105, multiple operation buttons 
106, a display device 107, etc. 
0036. The upper side housing 101 is arranged at a posi 
tion to cover the upper Surface of the document conveying 
apparatus 100, and is attached to the lower side housing 102 
with a hinge so as to be able to open and close, at the time 
of a paper jam, at the time of cleaning of the document 
conveying apparatus 100, etc. 
0037. The document tray 103 is engaged with the lower 
side housing 102 in Such a manner that the document can be 
placed on the document tray 103. The document tray 103 is 
provided with side guides 104a and 104b which can move 
in a direction perpendicular to the conveying direction of the 
document. Hereinafter, the side guides 104a and 104b may 
be collectively referred to as side guides 104. 
0038. The discharged sheet stacker 105 is attached to the 
lower side housing 102 with a hinge in Such a manner that 
the discharged sheet stacker 105 can pivot in a direction 
indicated by arrow A1, and in the open state as depicted in 
FIG. 1, the discharged sheet stacker 105 can hold the 
discharged documents. 
0039 Each of the multiple operation buttons 106 is 
arranged on the Surface of the upper side housing 101, and 
when the operation button 106 is pressed down, the opera 
tion button 106 generates and outputs an operation detection 
signal in accordance with the button. 
0040. The display device 107 includes a display consti 
tuted by a liquid crystal, an organic EL (Electro-Lumines 
cence), etc., and an interface circuit for outputting image 
data to the display, and displays the image data to the 
display. 
0041 FIG. 2 is a figure for explaining a conveying path 
inside of the document conveying apparatus 100. 
0042. The conveying path inside of the document con 
veying apparatus 100 includes a contact sensor 111, feeding 
rollers 112a, 112b, brake rollers 113a, 113b, a first light 
emitter 114a, a first light receiver 114b, an ultrasonic trans 
mitter 115a, an ultrasonic receiver 115b, first conveying 
rollers 116a, 116b, first driven rollers 117a, 117b, a second 
light emitter 118a, a second light receiver 118b, a first image 
capturing device 119a, a second image capturing device 
119b, a first illumination device 120a, a second illumination 
device 120b, second conveying rollers 121a, 121b, second 
driven rollers 122a, 122b, etc. 
0043. In the following explanation, the feeding rollers 
112a and 112b may be collectively referred to as the feeding 
roller 112. The brake rollers 113a and 113b may be collec 
tively referred to as the brake roller 113. The first conveying 
rollers 116a and 116b may be collectively referred to as the 
first conveying roller 116. The first driven rollers 117a and 
117b may be collectively referred to as the first driven roller 
117. The second conveying rollers 121a and 121b may be 
collectively referred to as the second conveying roller 121. 
The second driven rollers 122a and 122b may be collec 
tively referred to as the second driven roller 122. 
0044) The lower surface of the upper side housing 101 
forms a upper side guide 108a of the conveying route for the 
documents, and the upper Surface of the lower side housing 
102 forms an lower side guide 108b of the conveying route 
for the documents. In FIG. 2, arrow A2 indicates the 
conveying direction of the documents. In the following 
explanation, the upstream means the upstream in the con 



US 2017/O 142289 A1 

veying direction A2 of the documents, and the downstream 
means the downstream in the conveying direction A2 of the 
documents. 

0045. The contact sensor 111 is provided at the upstream 
side with respect to the feeding roller 112 and the brake 
roller 113, and detects whether or not a document is placed 
on the document tray 103. The contact sensor 111 generates 
and outputs a first document detection signal of which signal 
value changes depending on a state in which the document 
is placed on the document tray 103 and a state in which the 
document is not placed on the document tray 103. 
0046. The first light emitter 114a and the first light 
receiver 114b are provided at the downstream side with 
respect to the feeding roller 112 and the brake roller 113 and 
at the upstream side with respect to the first conveying roller 
116 and the first driven roller 117, and are arranged to face 
each other with the conveying route for the documents 
interposed therebetween. The first light emitter 114a emits 
light to the first light receiver 114b. The first light receiver 
114b detects light emitted from the first light emitter 114a, 
and generates and outputs a second document detection 
signal which is an electric signal according to the detected 
light. More specifically, the second document detection 
signal is a signal of which signal value changes depending 
on a state in which a document exists between the first light 
emitter 114a and the first light receiver 114b and a state in 
which any document does not exist between the first light 
emitter 114a and the first light receiver 114b. Hereinafter, 
the first light emitter 114a and the first light receiver 114b 
may be collectively referred to as the first light sensor 114. 
0047. The ultrasonic transmitter 115a and the ultrasonic 
receiver 115b are arranged in proximity to the conveying 
route for the documents so as to face each other with the 
conveying route interposed therebetween. The ultrasonic 
transmitter 115a transmits an ultrasonic wave. On the other 
hand, the ultrasonic receiver 115b detects the ultrasonic 
wave that has been transmitted by the ultrasonic transmitter 
115a and that has passed through a document, and generates 
and outputs an ultrasonic signal which is an electric signal 
according to the detected ultrasonic wave. In the following 
explanation, the ultrasonic transmitter 115a and the ultra 
sonic receiver 115b may be collectively referred to as the 
ultrasonic sensor 115. 

0048. The second light emitter 118a and the second light 
receiver 118b are provided at the downstream side with 
respect to the first conveying roller 116 and the first driven 
roller 117 and provided at the upstream side with respect to 
the first image capturing device 119a and the second image 
capturing device 119b, and are arranged to face each other 
with the conveying route for the documents interposed 
therebetween. The second light emitter 118a emits light to 
the second light receiver 118b. The second light receiver 
118b detects light emitted from the second light emitter 
118a, and generates and outputs a third document detection 
signal which is an electric signal according to the detected 
light. More specifically, the third document detection signal 
is a signal of which signal value changes depending on a 
state in which a document exists between the second light 
emitter 118a and the second light receiver 118b and a state 
in which any document does not exist between the second 
light emitter 118a and the second light receiver 118b. 
Hereinafter, the second light emitter 118a and the second 
light receiver 118b may be collectively referred to as the 
second light sensor 118. 
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0049. The first image capturing device 119a includes an 
image capturing sensor of a reduced optical system type 
having an image capturing device based on CCD (Charge 
Coupled Device) arranged in a linear manner in a main 
scanning direction. This image capturing sensor reads the 
back Surface of the document, and generates and outputs an 
analog image signal. Likewise, the second image capturing 
device 119b includes an image capturing sensor of a reduced 
optical system type based on CCD arranged in the linear 
manner in the main scanning direction. This image capturing 
sensor generates and outputs an analog image signal by 
reading the front surface of the document. It should be noted 
that only one of the first image capturing device 119a and the 
second image capturing device 119b may be provided to 
read only one of the Surfaces of a document. Alternatively, 
it may possible to use a CIS (Contact Image Sensor) of the 
same-size optical system type having an image capturing 
device based on CMOS (Complementary Metal Oxide 
Semiconductor) instead of the CCD. Hereinafter, the first 
image capturing device 119a and the second image captur 
ing device 119b may be collectively referred to as the image 
capturing device 119 
0050. The first illumination device 120a includes a light 
Source for illuminating the back Surface of a document and 
a backing that is used for the front Surface of the document, 
and is arranged at a position between the first image cap 
turing device 119a and the document conveying route so that 
the first illumination device 120a faces the second image 
capturing device 119b. Likewise, the second illumination 
device 120b includes a light source for illuminating the front 
Surface of a document and a backing that is used for the back 
Surface of the document, and is arranged at a position 
between the second image capturing device 119b and the 
document conveying route so that the second illumination 
device 120b faces the first image capturing device 119a. 
Hereinafter, the first illumination device 120a and the sec 
ond illumination device 120b may be collectively referred to 
as the illumination device 120. 

0051. When the feeding roller 112 rotates in the direction 
indicated by arrow A3 of FIG. 2, the document placed on the 
document tray103 is conveyed between the upper side guide 
108a and the lower side guide 108b in the document 
conveying direction A2. While the document is conveyed, 
the brake roller 113 rotates in the direction of the arrow A4 
of FIG. 2. When multiple documents are placed on the 
document tray103, only one of the documents placed on the 
document tray 103 that is in contact with the feeding roller 
112 is separated with the action of the feeding roller 112 and 
the brake roller 113. Therefore, this operates so as to limit 
the conveying of a document other than the separated 
document (prevention of multifeed). The feeding roller 112 
and the brake roller 113 functions as a separation module for 
a document. 

0.052 The document is fed between the first conveying 
roller 116 and the first driven roller 117 while the document 
is guided by the upper side guide 108a and the lower side 
guide 108b. When the first conveying roller 116 rotates in 
the direction of the arrow A5 of FIG. 2, the document is fed 
between the first image capturing device 119a and the 
second image capturing device 119b. When the second 
conveying roller 121 rotates in the direction of the arrow A6 
of FIG. 2, the document, which has been read by the image 
capturing device 119, is discharged onto the discharged 
sheet Stacker 105. 
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0053 FIG.3 to FIG.5 are schematic views for explaining 
the image capturing device 119 and the illumination device 
120. 

0054 As depicted in FIG. 3, the first illumination device 
120a includes a first glass surface 201a, first light sources 
202a, 203a, a first backing 204a, and a first wall portion 
205a. The first backing 204a is a plate. The first backing 
204a is arranged at a position facing the second image 
capturing device 119b, and includes a facing surface 206a 
facing the second image capturing device 119b. The facing 
surface 206a is an example of a movable light reflecting 
surface for reflecting light from the second illumination 
device 120b. The facing surface 206a is white. A first cam 
207a moves the first backing 204a. More specifically, the 
first cam 207 a rotates the first backing 204a. The first 
backing 204a is connected to the first cam 207a, which 
rotates the first backing 204a, via the rotation shaft 208a of 
the first cam 207a, and is provided to be capable to rotate in 
the direction of arrow A7 in accordance with the rotation of 
the first cam 207a. In other words, the first backing 204a is 
provided to be capable to move in accordance with the 
movement of the first cam 207a. The first wall portion 205a 
is provided at such a position where the first wall portion 
205a faces the second image capturing device 119b when 
the first backing 204a pivots in the direction of the arrow A7 
as depicted in FIGS. 4 and 5 and is not the position facing 
the second image capturing device 119b. The surface of the 
first wall portion 205a that faces the second image capturing 
device 119 b is black. 

0055 Likewise, the second illumination device 120b 
includes a second glass Surface 201b, second light sources 
202b. 203b, a second backing 204b, and a second wall 
portion 205b is arranged at a position facing the first image 
capturing device 119a, and includes a facing surface 206b 
facing the first image capturing device 119a. The second 
backing 204b is a plate. The facing surface 206b is an 
example of a movable light reflecting Surface for reflecting 
light from the first illumination device 120a. The facing 
surface 206b is white. The second backing 204b is con 
nected to the second cam 207b, which rotates the second 
backing 204b, via the rotation shaft 208b of the second cam 
207b, and is provided to be able to pivot in the direction of 
arrow A8 in accordance with the rotation of the second cam 
207b. The second wall portion 205b is provided at such a 
position where the second wall portion 205b faces the first 
image capturing device 119a when the second backing 204b 
pivots in the direction of the arrow A8 as depicted in FIGS. 
4 and 5 and is not the position facing the first image 
capturing device 119a. The surface of the second wall 
portion 205b that faces the first image capturing device 119a 
is black. 

0056. Hereinafter, the first glass surface 201a and the 
second glass surface 201b may be collectively referred to as 
the glass surface 201. Hereinafter, the first backing 204a and 
the second backing 204b may be collectively referred to as 
the backing 204. Hereinafter, the first wall portion 205a and 
the second wall portion 205b may be collectively referred to 
as the wall portion 205. Hereinafter, the facing surface 206a 
and the facing surface 206b may be collectively referred to 
as the facing surface 206. Hereinafter, the first cam 207a and 
the second cam 207b may be collectively referred to as cam 
207. 
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0057 The first image capturing device 119a includes first 
mirrors 211a to 214a, a first lens group 215a, a first image 
capturing device 216a, etc. 
0.058 When any document is not conveyed in the state as 
depicted in FIG. 3, the light emitted from the first light 
sources 202a, 203a are reflected by the facing surface 206b 
of the second backing 204b, and passes through the first 
mirrors 211a to 214a and the first lens group 215a, and an 
image is formed on the first image capturing device 216a. 
The image based on the image signal generated at this 
occasion is used as a white reference image for correcting 
the read image obtained by reading the document. Herein 
after, the position where the facing surface 206 of the 
backing 204 is caused to face the image capturing device 119 
and the image capturing device 119 can obtain a white 
reference image will be referred to as a facing position. The 
facing position is an example of a first position at which the 
facing surface 206b (light reflecting surface) reflects the 
light from the light sources 202a, 203a. 
0059. As depicted in FIG. 4, when the second backing 
204b is caused to pivot in the direction of the arrow A8 in 
accordance with the rotation of the second cam 207b, the 
facing surface 206b of the second backing 204b is not the 
facing position. As depicted in FIG. 5, when the second 
backing 204b is caused to further pivot in the direction of the 
arrow A8, the light emitted from the first light sources 202a, 
203a is reflected by the second wall portion 205b, and an 
image is formed on the first image capturing device 216a. 
The image based on the image signal generated at this 
occasion is used as a black reference image for correcting 
the read image. Hereinafter, the position where the facing 
surface 206 of the backing 204 is caused to not be the facing 
position and the image capturing device 119 can obtain a 
black reference image will be referred to as a non-facing 
position. The non-facing position is an example of a second 
position at which the facing surface 206b (light reflecting 
surface) does not reflect the light from the light sources 
202a, 203a. 
0060. While the document is conveyed, the light emitted 
from the first light sources 202a, 203a is reflected by the 
conveyed document, and an image is formed on the first 
image capturing device 216a. The image based on the image 
signal generated at this occasion is used as a read image 
obtained by reading the document. As depicted in FIG. 3, 
when the second backing 204b is located at the facing 
position, the light emitted from the first light sources 202a, 
203a is reflected by the facing surface 206b at a position 
where any document does not exist in the direction perpen 
dicular to the document conveying direction, and an image 
is formed on the first image capturing device 216a. In this 
case, the background color of the document in the read 
image is white. On the other hand, as depicted in FIG. 5, 
when the second backing 204b is located at the non-facing 
position, the light emitted from the first light sources 202a, 
203a is reflected by the second wall portion 205b at a 
position where any document does not exist in the direction 
perpendicular to the document conveying direction, and an 
image is formed on the first image capturing device 216a. In 
this case, the background color of the document in the read 
image is black. 
0061 The configuration of the second image capturing 
device 119 b is the same as the configuration of the first 
image capturing device 119a, and therefore, detailed expla 
nation is omitted. 
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0062. It should be noted that the backing 204 is provided 
in such a manner that, as depicted in FIG. 3, when the 
backing 204 is at the facing position, the facing Surface 206 
is in parallel with the glass surface 201, and as depicted in 
FIG. 5, when the backing 204 is at the non-facing position, 
the angle 0 formed by the facing surface 206 and the glass 
surface 201 is more than 90 degrees (for example, 100 
degrees). When the angle formed by the facing surface 206b 
and the second glass Surface 201b is caused to be more than 
90 degrees when the backing 204 is at the non-facing 
position, this can completely prevent the light emitted from 
the first light sources 202a, 203a from being cast upon the 
facing surface 206b and reflected by the facing surface 206b. 
Therefore, the brightness value of the image obtained when 
the backing 204 is located at the non-facing position can be 
caused to be close to Zero. 
0063 FIG. 6 is a schematic view for explaining a struc 
ture of the backing 204 and the cam 207. 
0064. The lower side component 230 as shown in FIG. 6 

is a component existing inside of an external housing portion 
(frame) of the lower side housing 102, and includes a second 
illumination device 120b. As depicted in FIG. 6, in the lower 
side component 230, the second cam 207b is provided at an 
end portion, in the longitudinal direction A9, of the second 
backing 204b of the second illumination device 120b, in 
such a manner that the second cam 207b is perpendicular to 
the longitudinal direction A9 of the second backing 204b. 
and rotates about an axis parallel to the longitudinal direc 
tion A9 of the second backing 204b. 
0065. Likewise, an upper side component existing inside 
of an external housing portion (frame) of the upper side 
housing 101 has the first illumination device 120a. In the 
upper side component, the first cam 207a is provided at an 
end portion, in the longitudinal direction, of the first backing 
204a of the first illumination device 120a, in such a manner 
that the first cam 207a is perpendicular to the longitudinal 
direction of the first backing 204a, and rotates about an axis 
parallel to the longitudinal direction of the first backing 
204a. 

0066 FIGS. 7A to 7C, FIGS. 8A to 8C are schematic 
views illustrating the upper side component 250 and the 
lower side component 230 when it is seen in the direction 
perpendicular to the document conveying direction. 
0067. As depicted in FIG. 7A, the backing driving device 
231, the first gear 232, the second gear 233, the third cam 
234, the transmission member 235, the first boss 237a, the 
second boss 237b, and the second cam 207b are provided on 
the side surface of the lower side component 230. The fixed 
member 236 and the first cam 207a are provided on the side 
surface of the upper side component 250. The first gear 232 
is attached to the rotation shaft of the backing driving device 
231. The second gear 233 is engaged with the first gear 232, 
and the third cam 234 is engaged with the second gear 233, 
and the transmission member 235 is connected to the third 
cam 234. 

0068. The first cam 207a and the second cam 207b have 
contacted portions 239a and 239b, respectively, which come 
into contact with the transmission member 235. The con 
tacted portions 239a and 239b are examples of a first 
portion. The fixed member 236 is fixed to the upper side 
component 250, and has a second contacted portion 241 that 
comes into contact with the transmission member 235. The 
contacted portion 241 is an example of a third portion. On 
the other hand, the transmission member 235 has a first arm 
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238a including a contact portion 240a that comes into 
contact with a contacted portion 239a of the first cam 207a 
and a second contact portion 242a that comes into contact 
with the second contacted portion 241 of the fixed member 
236. Further, the transmission member 235 has a second arm 
238b having a contact portion 240b that comes into contact 
with a contacted portion 239b of the second cam 207b. The 
contact portions 24.0a and 240b are examples of a second 
portion. The contact portion 242a is an example of a fourth 
portion. 
0069. A force in the direction opposite to arrows A15, 
A16 is applied to the cam 207 by a spring (not shown), and 
as depicted in FIG. 7A, the cam 207 is engaged in the state 
as depicted in FIG. 7A in the state where the transmission 
member 235 is not in contact with the cam 207. Accordingly, 
in the state as depicted in FIG. 7A, the backing 204 is set in 
the facing position. 
0070. In this state, the force opposite to the direction of 
arrow A14 is applied to the transmission member 235 by its 
own weight. In this state, the transmission member 235 is 
engaged in the state as depicted in FIG. 7A. 
0071. The backing driving device 231 is an example of a 
driving module, and includes one or more motors, and 
provides a driving force, and the backing driving device 231 
rotates the first gear 232. When the backing driving device 
231 is rotated in the forward direction in the state as depicted 
in FIG. 7A, the driving force provided by the backing 
driving device 231 causes the first gear 232 to rotate in the 
direction of the arrow A11, causes the second gear 233 to 
rotate in the direction of the arrow A12, and causes the third 
cam 234 to rotate in the direction of the arrow A13. 
Accordingly, the transmission member 235 slides and moves 
in the direction of the arrow A14. As a result, as depicted in 
FIG. 7B, the ends of the first arm 238a and the second arm 
238b of the transmission member 235 come into contact 
with the contacted portion 239a of the first cam 207a and the 
contacted portion 239b of the second cam 207b, respec 
tively. When the contacted portion 239a and the contacted 
portion 239b are pushed up by the ends of the first arm 238a 
and the second arm 238b, respectively, the first cam 207a 
and the second cam 207b rotates in the direction of the arrow 
A15 and the arrow A16. 

(0072. As depicted in FIG. 7C, the third cam 234 rotates 
in the direction of the arrow A13, and the transmission 
member 235 slides and moves in the direction of the arrow 
A14. Accordingly, the first cam 207a and the second cam 
207b rotates and attains the state as depicted in FIG. 7C, and 
in the state as depicted in FIG.7C, the first backing 204a and 
the second backing 204b are set in the non-facing position. 
The transmission member 235 brings the contact portion 
24.0a of the first arm 238a and the contact portion 240b of 
the second arm 238b into contact with the contacted portion 
239a of the first cam 207a and the contacted portion 239b of 
the second cam 207b, respectively. Further, the transmission 
member 235 brings the second contact portion 242a of the 
first arm 238a into contact with the second contacted portion 
241 of the fixed member 236. In this state, the angle formed 
by the contact portion 240a and the contacted portion 239a 
and the angle formed by the contact portion 240b and the 
contacted portion 239b is more than 90 degrees (for example 
100 degrees). Accordingly, as described above, the light 
emitted from the light source of the image capturing device 
119 can be completely prevented from being cast upon the 
facing surface 206 and reflected by the facing surface 206, 
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and the brightness value of the image obtained when the 
backing 204 is located at the non-facing position can be 
caused to be close to Zero. 
0073. Accordingly, the frictional force between the con 

tact portion 240a and the contacted portion 239a, the fric 
tional force between the contact portion 240b and the 
contacted portion 239a, and the frictional force between the 
second contact portion 242a and the second contacted 
portion 241 are more than the gravity associated with the 
transmission member 235, so that the transmission member 
235 is supported. Therefore, even when supply of electric 
power to the backing driving device 231 is cut off, the 
transmission member 235 stops the first cam 207a and the 
second cam 207b, and causes the first cam 207a and the 
second cam 207b to be held in the facing position. In other 
words, the transmission member 235 holds the light reflect 
ing Surface at the predetermined position when there is no 
driving force. It should be noted that the force for supporting 
the transmission member 235 is reinforced by the frictional 
forces between the transmission member 235 and a change 
link (not shown), between the change link and the third cam 
234, between the third cam 234 and the second gear 233, and 
between the second gear 233 and the first gear 232. Further, 
the force for supporting the transmission member 235 is also 
reinforced by the frictional force between the first gear 232 
and the driving device 231 and the detent torque of the 
driving device 231. 
0074. On the other hand, as depicted in FIG. 8A, when 
the backing driving device 231 is rotated in the opposite 
direction while the first cam 207a and the second cam 207b 
are pivoting, the driving forces are applied to the first gear 
232, the second gear 233, and the third cam 234 so as to 
rotate the first gear 232, the second gear 233, and the third 
cam 234 in the directions of the arrows A21, A22, and A23, 
respectively. The driving force given by the backing driving 
device 231 is more than the frictional force between the 
contact portion 240a and the contacted portion 239a, the 
frictional force between the contact portion 240b and the 
contacted portion 239a, and the frictional force between the 
second contact portion 242a and the second contacted 
portion 241. Accordingly, as depicted in FIG. 8B and FIG. 
8C, the transmission member 235 slides and moves in the 
direction of the arrow A24, and the first cam 207a and the 
second cam 207b rotates in the directions of the arrows A25, 
A26 by the force of the spring. Then, in the state as depicted 
in FIG. 8C, the first backing 204a and the second backing 
204b are set at the facing position. 
0075. As described above, the backing driving device 
231 switches the backing 204 into the facing position and the 
non-facing position. In other words, the backing driving 
device 231 moves the facing surface 206 (light reflecting 
Surface) into the first position and the second position. 
0076 FIG. 9 is a block diagram illustrating a schematic 
configuration of the document conveying apparatus 100. 
0077. The document conveying apparatus 100 includes 
not only the configuration as described above but also a first 
A/D converter 140a, a second A/D converter 140b, a con 
veying driving device 141, an interface 142, a storage 143, 
a CPU (Central Processing Unit) 150, etc. 
0078. The first A/D converter 140a performs analog 
digital conversion to convert an analog image signal which 
is output from the first image capturing device 119a, and 
generate digital image data, and outputs the digital image 
data to the CPU 150. Likewise, the second A/D converter 
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140b performs analog digital conversion to convert an 
analog image signal which is output from the second image 
capturing device 119b, and generate digital image data, and 
outputs the digital image data to the CPU 150. These digital 
image data are used as read image. Hereinafter, the first A/D 
converter 14.0a and the second A/D converter 140b may be 
collectively referred to as the A/D converter 140. 
007.9 The conveying driving device 141 includes one or 
more motors, and in accordance with a control signal from 
the CPU 150, the one or more motors rotate the feeding 
roller 112, the brake roller 113, the first conveying roller 116, 
and the second conveying roller 121 to perform conveying 
operation of the documents. 
0080. The interface 142 includes, for example, an inter 
face circuit based on a serial bus such as USB, and electri 
cally connects with an information processing apparatus, not 
shown (for example, a personal computer, a portable infor 
mation terminal, etc.), and transmits and receives read 
images and various kinds of information. Instead of the 
interface 142, an antenna for transmitting and receiving a 
wireless signal and a communication module having a 
wireless communication interface circuit for transmitting 
and receiving a signal via a wireless communication circuit 
in accordance with a predetermined communication proto 
col may be used. The predetermined communication proto 
col may be, for example, a wireless LAN (Local Area 
Network). 
I0081. The storage 143 includes memory devices such as 
a RAM (Random Access Memory), a ROM (Read Only 
Memory), etc., a fixed disk device Such as a hard disk, or a 
portable storage device such as a flexible disk, an optical 
disk, etc. The storage 143 stores computer programs, data 
bases, tables, etc., used for various kinds of processing of the 
document conveying apparatus 100. The computer program 
may be installed on the storage 143 from a computer 
readable, non-transitory medium such as a compact disk 
read only memory (CD-ROM), a digital versatile disk read 
only memory (DVD-ROM), or the like by using a well 
known setup program or the like. Further, the storage 143 
stores the read images. 
I0082. The CPU 150 operates based on a program stored 
in the storage 143 in advance. Alternatively, a DSP (digital 
signal processor), an LSI (large Scale integration), etc., may 
be used instead of the CPU 150. As another alternative, an 
ASIC (Application Specific Integrated Circuit), an FPGA 
(Field-Programming Gate Array), etc., may be used instead 
Of the CPU 150. 
I0083. The CPU 150 is connected to the operation button 
106, the contact sensor 111, the first light sensor 114, the 
ultrasonic sensor 115, the second light sensor 118, the first 
image capturing device 119a, the second image capturing 
device 119b, the first A/D converter 140a, the second A/D 
converter 140b, the conveying driving device 141, the 
interface 142, the storage 143, the backing driving device 
231, etc., and controls each of these modules. The CPU 150 
performs driving control of the conveying driving device 
141 and the backing driving device 231, document reading 
control of the image capturing device 119, etc., and obtains 
read images. 
I0084 FIG. 10 is a figure illustrating a schematic configu 
ration of the CPU 150. 
I0085. As depicted in FIG. 10, the CPU 150 includes a 
control module 151, an image generator 152, a multifeed 
detector 153, etc. Some of these components may be func 
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tional modules implemented by software or firmware run 
ning on a processor. Note that some of these components 
may be formed by independent integrated circuits, micro 
processors or the like. 
I0086 FIG. 11 is a flow chart illustrating an example of an 
operation of backing adjustment processing. 
0087 Hereinafter, an example of an operation of the 
backing adjustment processing of the document conveying 
apparatus 100 will be explained with reference to the flow 
chart as depicted in FIG. 11. It should be noted that the flow 
of the operation explained below is executed mainly by the 
CPU 150 in cooperation with each element of the document 
conveying apparatus 100 based on a program stored in the 
storage 143 in advance. The flow of the operation as 
depicted in FIG. 11 is executed when the apparatus is 
activated. It should be noted that the flow of the operation as 
depicted in FIG. 11 may be executed with any given timing 
when the document reading processing is not executed, or 
with a regular interval, or in response to a command given 
by the user. 
0088 First, the control module 151 obtains an image, 
which is read by the image capturing device 119, via the A/D 
converter 140 (step S101). 
0089. Subsequently, the control module 151 determines 
whether the obtained image is a white reference image made 
by capturing the image of the facing Surface 206 of the 
backing 204 (step S102). 
0090. The control module 151 extracts each color com 
ponent of RGB of each pixel in a predetermined area of the 
image obtained by the image capturing device 119, and 
calculates the average value of the gray level values of the 
pixels for each color component. When the average value of 
each color component is equal to or more than a threshold 
value defined in advance of the color component, the control 
module 151 determines that the obtained image is the white 
reference image. The predetermined area is defined in an 
area where the light quantity received from the light Source 
is stable (for example, an area within 100 pixels from the 
pixel located in the center of the obtained image). It should 
be noted that the threshold value for each color component 
is set to a gray level value which is deemed to be expressing 
white color. As described above, the control module 151 
detects the white reference image based on the image 
obtained by the image capturing device 119. 
0091. It should be noted that the control module 151 may 
determine the white reference image based on the average 
value of the gray level values of any given color component, 
instead of determining the white reference image based on 
the average value of the gray level values of each color 
component of RGB. In this case, the control module 151 can 
reduce the processing load of the detection processing of the 
white reference image. It should be noted that the fluctuation 
ranges of the gray level value of white color in the image and 
the gray level value of black color in the image are the 
largest in the G component among the color components of 
RGB. Therefore, when the control module 151 determines 
the white reference image based on the average value of the 
gray level values of the G component, the control module 
151 can reduce the processing load of the detection process 
ing while alleviating the reduction of the detection precision 
of the white reference image. 
0092. The control module 151 may determine the white 
reference image based on each pixel of the entire image 
instead of determining the white reference image based on 
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each pixel in a predetermined area in the image. Alterna 
tively, the control module 151 may determine the white 
reference image based on a single pixel in the image. Instead 
of determining the white reference image based on the 
images obtained by the first image capturing device 119a 
and the second image capturing device 119b, the control 
module 151 may determine the white reference image based 
on the image obtained by any one of the image capturing 
devices. Accordingly, the control module 151 can reduce the 
processing load of the detection processing of the white 
reference image. 
(0093. When the obtained image is the white reference 
image, then, the backing 204 is considered to be already 
existing in proximity to the facing position. In this case, the 
control module 151 executes the processing of steps S103 to 
S106 that follows, in order to set the backing 204 to the 
facing position with a high degree of precision. On the other 
hand, when the obtained image is not the white reference 
image, the processing in steps S103 to S106 is omitted. 
0094. When the control module 151 determines that the 
obtained image is not the white reference image, the control 
module 151 causes the processing to proceed to step S107. 
0095. On the other hand, when the control module 151 
determines that the obtained image is the white reference 
image, the control module 151 drives the backing driving 
device 231 so as to rotate the backing driving device 231 
backward, and more specifically, the control module 151 
drives the backing driving device 231 so as to rotate the 
backing 204 from the facing position side to the non-facing 
position side (step S103). 
0096. Subsequently, the control module 151 obtains the 
image read by the image capturing device 119 via the A/D 
converter 140 (step S104). 
(0097. Subsequently, the control module 151 determines 
whether the obtained image is the white reference image in 
the same manner as step S102 (step S105). It should be noted 
that the control module 151 may further determine whether 
a difference between the average value of the gray level 
values calculated from the obtained image and the average 
value of the gray level values calculated from the image 
obtained immediately before is less than a threshold value. 
When the calculated difference is less than the threshold 
value, the control module 151 determines that the obtained 
image is not changed, and that it is the white reference 
image. 
0098. When the control module 151 determines that the 
obtained image is the white reference image, the control 
module 151 determines that the backing 204 is still existing 
at the facing position, and returns the processing back to step 
S104 to repeat the processing in steps S104 to S105. 
0099. On the other hand, when the control module 151 
determines that the obtained image is not the white reference 
image, the control module 151 determines that the backing 
204 is not the facing position, and temporarily stops the 
driving of the backing driving device 231 (step S106). 
0100 Subsequently, the control module 151 drives the 
backing driving device 231 to rotate the backing driving 
device 231 forward, and more specifically, the control 
module 151 drives the backing driving device 231 to rotate 
the backing 204 from the non-facing position side to the 
facing position side (step 107). 
0101 Subsequently, the control module 151 obtains the 
image read by the image capturing device 119 via the A/D 
converter 140 (step S108). 
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0102) Subsequently, the control module 151 determines 
whether the obtained image is the white reference image in 
the same manner as step S102 (step S109). It should be noted 
that the control module 151 may further determine whether 
a difference between the average value of the gray level 
values calculated from the obtained image and the average 
value of the gray level values calculated from the image 
obtained immediately before is less than a threshold value. 
When the calculated difference is equal to or more than the 
threshold value, the control module 151 determines that the 
backing 204 is still rotating, and has not yet reached the 
facing position, and that the obtained image is not the white 
reference image. 
(0103. When the control module 151 determines that the 
obtained image is not the white reference image, and more 
specifically, the control module 151 determines that any 
white reference image is not detected, the control module 
151 returns the processing back to step S108, and repeats the 
processing in steps S108 to 5109. 
0104. On the other hand, when the control module 151 
determines that the obtained image is the white reference 
image, and more specifically, the control module 151 deter 
mines that the white reference image is detected, the control 
module 151 stops the driving of the backing driving device 
231 (step S110). It should be noted that the control module 
151 stops the driving of the backing driving device 231 by 
shutting off Supply of electric power to the backing driving 
device 231. The backing driving device 231 is connected to 
an electric current supply circuit (not shown), and the 
backing driving device 231 is driven when an electric 
current is Supplied from the electric current Supply circuit. 
The control module 151 shuts off supply of electric power to 
the backing driving device 231 by commanding the electric 
current Supply circuit stop Supply of electric current to the 
backing driving device 231. As described above, even when 
supply of electric current to the backing driving device 231 
is shut off, the cam 207 is stopped and the backing 204 is 
held at the facing position. 
0105 Subsequently, the control module 151 determines 
that the position of the backing 204 where the white refer 
ence image is detected is the facing position (step S111), and 
terminates the series of steps. 
0106. As described above, the control module 151 once 
moves the backing 204 to the non-facing position side and 
then moves the backing 204 to the facing position side in 
order to detect the white reference image. As a result, even 
when vibration, shock, etc., is applied to the document 
conveying apparatus 100, and the position of the backing 
204 is slightly changed, the white reference image is 
detected all over again, and therefore, the backing 204 can 
be set at the facing position with a high degree of precision. 
0107 Alternatively, in step S103, the control module 151 
may drive the backing driving device 231 by a first driving 
quantity defined in advance, and the processing in steps 
5104 to 5106 may be omitted. The first driving quantity is 
defined to be such a quantity that, when the backing 204 
exits at the facing position, the backing 204 moves from the 
facing position but does not move to the non-facing position. 
0108 FIG. 12 is a flow chart illustrating an example of an 
operation of document reading processing of the document 
conveying apparatus 100. 
0109 Hereinafter, an example of an operation of the 
entire processing of the document conveying apparatus 100 
will be explained with reference to the flow chart as depicted 
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in FIG. 12. It should be noted that the flow of the operation 
explained below is executed mainly by the CPU 150 in 
cooperation with each element of the document conveying 
apparatus 100 based on a program stored in the storage 143 
in advance. 

0110 First, the control module 151 waits until the user 
presses down the operation button 106 for commanding 
reading of a document, and the control module 151 receives 
an operation detection signal commanding reading of a 
document from the operation button 106 (step S201). 
0111 Subsequently, the control module 151 determines 
whether a document is placed on the document tray 103 or 
not based on a first document detection signal received from 
the contact sensor 111 (step S202). 
0112. When a document is not placed on the document 
tray103, the control module 151 returns the processing back 
to step S201, and waits until a new operation detection 
signal is received from the operation button 106. 
0113. On the other hand, when a document is placed on 
the document tray103, the control module 151 executes the 
backing control processing (step S203). In the backing 
control processing, the control module 151 performs switch 
control of the backing 204 with the backing driving device 
231. In other words, the control module 151 controls the 
backing driving device 231 to move the light reflecting 
surface. The details of the backing control processing will be 
explained later. 
0114 Subsequently, the image generator 152 causes the 
image capturing device 119 to read the backing 204 or the 
wall portion 205. Then, the image generator 152 obtains the 
white reference image or the black reference image via the 
A/D converter 140 (step S204). 
0115 Subsequently, the control module 151 drives the 
conveying driving device 141 to rotate the feeding roller 
112, the brake roller 113, the first conveying roller 116, and 
the second conveying roller 121 and conveys a document 
(step S205). 
0116. Subsequently, the image generator 152 causes the 
image capturing device 119 to read the conveyed document, 
and obtains the read image via the A/D converter 140 (step 
S206). 
0117 Subsequently, the image generator 152 executes 
shading compensation on the read image by using the 
reference image (step S207). It should be noted that the 
shading compensation processing may be omitted. 
0118. Subsequently, the image generator 152 transmits 
the read image to an information processing apparatus, not 
shown, via the interface 142 (step S208). When the infor 
mation processing apparatus is not connected, the image 
generator 152 stores the read image to the storage 143. 
0119 Subsequently, the control module 151 determines 
whether any document is remaining on the document tray 
103 based on the first document detection signal received 
from the contact sensor 111 (step S209). 
I0120 When a document is remaining on the document 
tray103, the control module 151 returns the processing back 
to step S205, and repeats the processing in steps S205 to 
5209. It should be noted that the control module 151 may 
return the processing back to step S204, and every time a 
single document is conveyed, the control module 151 may 
obtain the reference image again. On the other hand, when 
any document is not remaining on the document tray 103. 
the control module 151 terminates the series of processing. 
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0121 FIG. 13 is a flow chart illustrating an example of an 
operation of backing control processing. 
0122) The flow of the operation as depicted in FIG. 13 is 
executed in step S203 in the flow chart as depicted in FIG. 
12. 

(0123 First, the control module 151 determines whether 
the background color of the document is set to white color 
or is set to black color (step S301). The background color of 
the document is set by the user in advance by using the 
operation button 106 and stored to the storage 143. The 
control module 151 reads the setting of the background color 
of the document from the storage 143, and determines 
whether the background color of the document is set to white 
color or set to black color. 
0.124 When the background color of the document is set 

to white color, the control module 151 obtains the image, 
which is read by the image capturing device 119, via the A/D 
converter 140 (step S302). 
0.125 Subsequently, the control module 151 determines 
whether the obtained image is the white reference image 
obtained by capturing the image of the facing Surface 206 of 
the backing 204 in the same manner as step S102 (step 
S303). 
0126. When the control module 151 determines that the 
obtained image is the white reference image, the control 
module 151 determines that the current position of the 
backing 204 is the facing position (step S308), and termi 
nates the series of steps. In other words, the control module 
151 determines the facing position (the first position) based 
on the image obtained by the image capturing device 119. 
0127. On the other hand, when the control module 151 
determines that the obtained image is not the white reference 
image, the control module 151 drives the backing driving 
device 231 to rotate the backing driving device 231 forward, 
and more specifically, the control module 151 drives the 
backing driving device 231 to rotate the backing 204 from 
the non-facing position side to the facing position side (step 
S304). 
0128 Subsequently, the control module 151 obtains the 
image, which is read by the image capturing device 119, via 
the A/D converter 140 (step S305). 
0129. Subsequently, the control module 151 determines 
whether the obtained image is the white reference image or 
not in the same manner as step S109 (step S306). 
0130. When the control module 151 determines that the 
obtained image is not the white reference image, and more 
specifically, the control module 151 determines that the 
white reference image is not detected, the control module 
151 returns the processing back to step S305, and repeats the 
processing in steps 5305 to 5306. 
0131 On the other hand, when the control module 151 
determines that the obtained image is the white reference 
image, and more specifically, the control module 151 deter 
mines that the white reference image is detected, the control 
module 151 stops the driving of the backing driving device 
231 (step S307). 
0132) Subsequently, the control module 151 determines 
that the position of the backing 204 where the white refer 
ence image is detected is the facing position (step S308), and 
terminates the series of steps. 
0133) On the other hand, when the background color of 
the document is set to black color in step S301, the control 
module 151 obtains the image, which is read by the image 
capturing device 119, via the A/D converter 140 (step S309). 
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I0134) Subsequently, the control module 151 determines 
whether the obtained image is the white reference image 
obtained by capturing the image of the facing Surface 206 of 
the backing 204 in the same manner as step S102 (step 
S310). 
0.135 When the control module 151 determines that the 
obtained image is not the white reference image, the control 
module 151 determines that the current position of the 
backing 204 is the non-facing position (step S315), and 
terminates the series of steps. 
0.136. On the other hand, when the control module 151 
determines that the obtained image is the white reference 
image, the control module 151 drives the backing driving 
device 231 so as to rotate the backing driving device 231 
backward, and more specifically, the control module 151 
drives the backing driving device 231 so as to rotate the 
backing 204 from the facing position side to the non-facing 
position side (step S311). 
0.137 Subsequently, the control module 151 obtains the 
image, which is read by the image capturing device 119, via 
the A/D converter 140 (step S312). 
0.138. Subsequently, the control module 151 determines 
whether the obtained image is the white reference image in 
the same manner as step S102 (step S313). It should be noted 
that the control module 151 may further determine whether 
a difference between the average value of the gray level 
values calculated from the obtained image and the average 
value of the gray level values calculated from the image 
obtained immediately before is less than a threshold value. 
When the calculated difference is less than the threshold 
value, the control module 151 determines that the backing 
204 has not yet rotated, and has not yet reached the facing 
position, and that the obtained image is not the white 
reference image. 
0.139. When the control module 151 determines that the 
obtained image is the white reference image, the control 
module 151 returns the processing back to step S312, and 
repeats the processing in steps S312 to S313. 
0140. On the other hand, when the control module 151 
determines that the obtained image is not the white reference 
image, the control module 151 deems that the current 
position of the backing 204 is the facing position. Then, the 
control module 151 drives the backing driving device 231 by 
the second driving quantity so as to further rotate the 
backing 204 from that position to the non-facing position 
side, and stops the driving of the backing driving device 231 
(step S314). The second driving quantity is defined to be a 
quantity which is more than the first driving quantity and is 
Such a quantity that, when the backing 204 exits at the facing 
position, the backing 204 moves to the non-facing position. 
0141 When the obtained image is the white reference 
image in step S310, the position of the backing 204 is 
considered to be the facing position where the white refer 
ence image is detected in step S111 or S308. However, after 
the white reference image is detected in step S111 or S308, 
vibration, shock, etc., may be applied to the document 
conveying apparatus 100, and the current position of the 
backing 204 may be changed. Therefore, in steps S312 to 
S314, by detecting the facing position where the white 
reference image is detected again, the detection precision of 
the facing position can be improved. 
0142. As described above, even when supply of electric 
power to the backing driving device 231 is shut off, the cam 
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207 is stopped by the force of the spring, and the backing 
204 is held at the non-facing position. 
0143 Subsequently, the control module 151 determines 
that the current position of the backing 204 is the non-facing 
position (step S315), and terminates the series of steps. The 
current position of the backing 204 is a position obtained by 
driving the backing driving device 231 by the second driving 
quantity from the position where the white reference image 
is detected and moves the backing 204 by a predetermined 
quantity. In other words, the control module 151 determines 
the non-facing position (the second position) by moving the 
backing 204 (the light reflecting surface) by a predetermined 
quantity from the facing position (the first position). 
0144. When the backing driving device 231 is driven by 
the second driving quantity in step S315, the control module 
151 may obtain the image which is read by the image 
capturing device 119, and determine whether the obtained 
image has changed from the white reference image or not. 
When the obtained image has not changed from the white 
reference image, the control module 151 determines that an 
abnormality occurs in the driving mechanism of the backing 
driving device 231 or the backing 204, and notifies the 
abnormality to the user. 
0145 Even in a case where the obtained image is the 
white reference image in step S303, vibration, shock, etc., 
may have been applied to the document conveying apparatus 
100, and the backing 204 may not be the facing position. 
Therefore, when the obtained image is the white reference 
image, the control module 151 may adjust the position of the 
backing 204 again by executing the processing in steps S103 
to S111 of FIG. 11 instead of determining that the current 
position of the backing 204 is the facing position. Therefore, 
the detection precision of the facing position can be further 
improved. 
0146 Likewise, even in a case where the obtained image 

is not the white reference image in step S310, vibration, 
shock, etc., may have been applied to the document con 
veying apparatus 100, and the backing 204 may not be the 
non-facing position. Therefore, when the obtained image is 
not the white reference image, the control module 151 may 
adjust the position of the backing 204 again instead of 
determining that the current position of the backing 204 is 
the non-facing position. In this case, the control module 151 
executes the processing in steps S103 to S111 of FIG. 11 and 
moves the backing 204 to the facing position, and then 
executes the processing in steps S311 to S315 of FIG. 13 and 
moves the backing 204 to the facing position. Therefore, the 
non-detection precision of the facing position can be further 
improved. 
0147 FIG. 14 is a graph illustrating an example of a 
relationship of the angle of the backing and the gray level 
value of the obtained image. 
0148. The horizontal axis of FIG. 14 indicates the angle 
of the facing surface 206 of the backing 204 with respect to 
the glass surface 201. The vertical axis of FIG. 14 indicates 
the average value of the gray level values of each color 
component of RGB of each pixel in a predetermined area of 
an obtained image. More specifically, in FIG. 13, an angle of 
0 degrees corresponds to the facing position, and an angle of 
100 degrees corresponds to the non-facing position. A graph 
1401 indicates the average value of the gray level values of 
the G component, a graph 1402 indicates the average value 
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of the gray level values of the R component, and a graph 
1403 indicates the average value of the gray level values of 
the B component. 
0149 Hereinafter, how each processing as depicted in 
FIGS. 11, 13 is executed will be explained with reference to 
FIG. 3 to FIG. 5, FIGS. 7A to 7C, FIGS. 8A to 8C, and FIG. 
14. 
0150. First, the processing for moving the backing 204 to 
the facing position as depicted in steps S101 to S111 of FIG. 
11 will be explained. 
0151. As depicted in FIG. 3, when the backing 204 is set 
at the facing position, the cam 207 and the transmission 
member 235 are set in the state as depicted in FIG. 7A. The 
average value of the gray level values of each color com 
ponent of the image obtained in that case is a value at an 
angle of Zero degrees as depicted in FIG. 14. 
0152. When the backing driving device 231 is driven 
from this state in the same manner as step S103 of FIG. 11, 
the transmission member 235 ascends as depicted in FIG. 
7B, and the cam 207 is rotate in the directions of the arrows 
A15, A16. In this case, the backing 204 pivots to the 
non-facing position side (the directions of the arrows A7, A8 
as depicted in FIG. 4). The average value of the gray level 
values of each color component of the obtained image 
changes in the direction of the arrow A31 as depicted in FIG. 
14, and attains a value at the angle C. degrees (0<C.<100). 
0153. When the backing driving device 231 is driven 
from this state in the same manner as step S107 of FIG. 11, 
the transmission member 235 descends as depicted in FIG. 
8B, the cam 207 is rotated in the directions of the arrows 
A25, A26. In this case, the backing 204 rotates to the facing 
position side (the directions opposite to the arrows A7, A8 
as depicted in FIG. 4), and attains the facing position as 
depicted in FIG. 3. The average value of the gray level 
values of each color component of the obtained image 
changes in the direction of the arrow A32 as depicted in FIG. 
14, and when the average value attains a value at the angle 
of Zero degrees, the white reference image is detected in step 
S109 of FIG 11. 
0154 Subsequently, the processing for moving the back 
ing 204 to the non-facing position as depicted in steps S309 
to 5315 of FIG. 13 will be explained. 
(O155 When the backing driving device 231 is driven 
from the state as depicted in FIG. 3 in the same manner as 
step S311 of FIG. 13, the transmission member 235 ascends 
as depicted in FIG. 7A, and the transmission member 235 
comes into contact with the cam 207. Thereafter, when the 
transmission member 235 is further raised, the backing 204 
rotates to the non-facing position side (the directions of the 
arrows A7, A8 as depicted in FIG. 4). The average value of 
the gray level values of each color component of the 
obtained image changes in the direction of the arrow A31 as 
depicted in FIG. 14, and when the average value becomes 
less than the value at the angle of Zero degrees, the image 
obtained in step S313 of FIG. 13 is determined not to be the 
white reference image. 
0156 When the backing driving device 231 is driven 
from this state in the same manner as step S314 of FIG. 13, 
the transmission member 235 further ascends as depicted in 
FIG. 7B, and the cam 207 rotates in the directions of the 
arrows A15, A16, and attains the state as depicted in FIG. 
7C. In this case, the backing 204 rotates to the non-facing 
position side (the directions of the arrows A7, A8 as depicted 
in FIG. 4), and reaches the non-facing position as depicted 
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in FIG. 5. The average value of the gray level values of each 
color component of the obtained image changes in the 
direction of the arrow A33 as depicted in FIG. 14, and attains 
a value at an angle of 100 degrees. 
0157. In the document conveying apparatus 100, the lens 
focal point of the image capturing device 119 is adjusted to 
the glass surface 201 so that the image of the conveyed 
document can be captured in a preferable manner. Since the 
facing surface 206 of the backing 204 is close to the glass 
Surface 201, the image obtained by capturing the image of 
the facing surface 206 of the backing 204 is an image in 
which the focal point is not deviated, and the image cap 
turing device 119 can detect the white reference image with 
a high degree of precision. 
0158. On the other hand, since the wall portion 205 is 
away from the glass Surface 201, the image obtained by 
capturing the image of the wall portion 205 is an image in 
which the focal point is deviated. When the backing 204 is 
farther from the glass surface 201, the image captured by the 
image capturing device 119 gradually becomes darker, and 
even if the backing 204 does not reach the non-facing 
position, the color of the captured image becomes Sufi 
ciently close to black color. The relationship between the 
position of the backing 204 at that occasion and the degree 
as to how much the captured image becomes close to black 
color varies depending on apparatuses. Therefore, the image 
capturing device 119 may not be able to detect the black 
reference image with a high degree of precision. 
0159. Therefore, when the backing 204 is set to the 
non-facing position, the document conveying apparatus 100 
moves the backing 204 to the facing position where the 
white reference image is detected, and then moves the 
backing 204 by the predetermined quantity to the non-facing 
position side. Therefore, the document conveying apparatus 
100 can set the backing 204 to the non-facing position with 
a high degree of precision. 
0160 Subsequently, the processing for moving the back 
ing 204 to the facing position as depicted in steps S302 to 
S308 of FIG. 13 will be explained. 
0161 When the backing 204 is set to the non-facing 
position as depicted in FIG. 5, the cam 207 and the trans 
mission member 235 are set in the state as depicted in FIG. 
8A. The average value of the gray level values of each color 
component of the image obtained at that occasion is a value 
at an angle of 100 degrees as depicted in FIG. 14. 
0162. When the backing driving device 231 is driven 
from this state in the same manner as step S304 of FIG. 13, 
the transmission member 235 descends as depicted in FIG. 
8B, the cam 207 is rotated in the directions of the arrows 
A25, A26. In this case, the backing 204 rotates to the facing 
position side (the directions opposite to the arrows A7, A8 
as depicted in FIG. 4), and attains the facing position as 
depicted in FIG. 3. The average value of the gray level 
values of each color component of the obtained image 
changes in the direction of the arrow A32 as depicted in FIG. 
14, and when the average value attains a value at the angle 
of Zero degrees, the white reference image is detected in step 
S306 of FIG. 13. 

0163 As described above, since the image capturing 
device 119 can detect the white reference image with a high 
degree of precision, the document conveying apparatus 100 
can set the backing 204 to the facing position with a high 
degree of precision. 
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(0164. As described above in details, the document con 
veying apparatus 100 determines the facing position of the 
backing 204 based on the image captured by the image 
capturing device 119, and determines the non-facing posi 
tion based on the movement quantity from the determined 
facing position. Therefore, the document conveying appa 
ratus 100 can set the backing 204 to an appropriate position 
without using any position sensor for detecting the position 
of the backing, a spring for changing the position of the 
backing in accordance with the driving of the motor, or the 
like. Further, even when vibration, shock, etc., is applied and 
the current position of the backing 204 is changed, the 
document conveying apparatus 100 can accurately move the 
backing 204 to the facing position or the non-facing posi 
tion. Therefore, the document conveying apparatus 100 can 
set the backing 204 to an appropriate position with a high 
degree of precision while alleviating the increase in the 
apparatus size and the cost. 
0.165. When the backing 204 is rotated to the facing 
position, the document conveying apparatus 100 brings the 
contact portions 240a, 240b of the transmission member 235 
into contact with the contacted portion 239a of the first cam 
207a and the contacted portion 239b of the second cam 
207b, whereby the backing 204 is held. Therefore, when the 
backing 204 is held at the facing position, the document 
conveying apparatus 100 can alleviate the increase in the 
electric power consumed by continuously driving the motor. 
0166 According to the image reading apparatus, the 
image reading apparatus determines the position where the 
light reflecting surface reflects light from the light source 
based on the image captured by the image capturing module 
for capturing the image of the document, and determines a 
position, which is not the position thus determined, based on 
the movement quantity from the determined position. There 
fore, the image reading apparatus can set the light reflecting 
Surface to an appropriate position with a high degree of 
precision while alleviating the increase in the apparatus size 
and the cost. 
0.167 All examples and conditional language recited 
herein are intended for pedagogical purposes to aid the 
reader in understanding the invention and the concepts 
contributed by the inventor to furthering the art, and are to 
be construed as being without limitation to Such specifically 
recited examples and conditions, nor does the organization 
of Such examples in the specification relate to a showing of 
the Superiority and inferiority of the invention. Although the 
embodiment(s) of the present inventions have been 
described in detail, it should be understood that the various 
changes, Substitutions, and alterations could be made hereto 
without departing from the spirit and scope of the invention. 
What is claimed is: 
1. An image reading apparatus comprising: 
an image capturing module for capturing an image of a 

document; 
a light source; 
a movable light reflecting Surface having a white color; 
a driving module for moving the light reflecting Surface 

into a first position at which the light reflecting Surface 
reflects light from the light source and a second posi 
tion at which the light reflecting surface does not reflect 
light from the light source; and 

a control module for controlling the driving module to 
move the light reflecting Surface, 
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wherein the control module determines the second posi 
tion by moving the light reflecting Surface by a prede 
termined quantity from the first position determined 
based on an image obtained by the image capturing 
module. 

2. The image reading apparatus according to claim 1, 
wherein the control module determines, as the first position, 
a position where a white reference image is detected. 

3. The image reading apparatus according to claim 1, 
wherein the control module once moves the light reflecting 
Surface to the second position side and then moves the light 
reflecting surface to the first position side in order to detect 
the white reference image. 

4. The image reading apparatus according to claim 3, 
wherein the control module detects the white reference 
image based on an average value of a color component of 
pixels in a predetermined area of the image obtained by the 
image capturing module. 

5. An image reading method for an image reading appa 
ratus including an image capturing module for capturing an 
image of a document, a light source, a movable light 
reflecting Surface having a white color, and a driving module 
for moving the light reflecting Surface, the image reading 
method comprising: 

controlling the driving module to move the light reflecting 
Surface into a first position at which the light reflecting 
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Surface reflects light from the light Source and a second 
position at which the light reflecting Surface does not 
reflect light from the light source; and 

determining the second position by moving the light 
reflecting Surface by a predetermined quantity from the 
first position determined based on an image obtained by 
the image capturing module. 

6. A computer-readable, non-transitory medium storing a 
computer program, wherein the computer program causes a 
computer which comprises an image capturing module for 
capturing an image of a document, a light source, a movable 
light reflecting Surface having a white color, and a driving 
module for moving the light reflecting Surface, to execute a 
process, the process comprising: 

controlling the driving module to move the light reflecting 
Surface into a first position at which the light reflecting 
Surface reflects light from the light Source and a second 
position at which the light reflecting Surface does not 
reflect light from the light source; and 

determining the second position by moving the light 
reflecting Surface by a predetermined quantity from the 
first position determined based on an image obtained by 
the image capturing module. 
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