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IMAGE ESTIMATING APPARATUS, IMAGE PROCESSING APPARATUS AND 

PROGRAM 

 

BACKGROUND 

1. Technical Field 

 The present invention relates to an image estimating apparatus, an image processing 

apparatus and a program.  

2. Related Art 

 A technique for performing character recognition to set a proper thickness as the 

thickness of a hiding marker for character region information has been disclosed in Patent 

Document 1 (JP-A-10-91768).  

 An image processing apparatus which designates an arbitrary width between a 

document region and a marking region and sets a rectangular region concerned with image 

processing based on the designated width has been disclosed in Patent Document 2 (JP-A-07-

203180).  

 An image processing apparatus which applies predetermined processing to a region 

surrounded by a bounding rectangle around an additional image which is a line image or a 

closed loop image has been disclosed in Patent Document 3 (JP-A-2006-133960). 

 

SUMMARY 

 An object of the invention is to provide an image estimating apparatus, an image 

processing apparatus and a program for accurately estimating the type of an image contained 

in a designation region. 

 [1] According to an aspect of the invention, an image estimating apparatus includes: 

a forming unit that forms a reference frame with a size determined uniquely in accordance 

with a size of a recording region where an image is recorded; and an estimating unit that 

estimates a type of a single image based on a size of a bounding frame around the single image 

and the size of the reference frame formed by the forming unit, the single image being a target 

of type inference in an image contained in a designation region in a recording region image 

which is an image indicating the recording region where an image is recorded. 

 [2] In the image estimating apparatus according to [1]: it may be that the estimating 

unit estimates a fact that the single image as the target of type inference contained in the 

bounding frame is a character image expressing a character when the bounding frame is 
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included in the reference frame formed by the forming unit, and estimates a fact that the single 

image as the target of type inference contained in the bounding frame is another image than a 

character image when the bounding frame is not included in the reference frame formed by the 

forming unit. 

 [3] In the image estimating apparatus according to [2]: it may be that when the 

estimating unit estimates the fact that the single image is a character image, the estimating unit 

further estimates a fact that the designation region is a character image region containing one 

or more character images when an occupied quantity of character images in the designation 

region is not smaller than an occupied quantity of one or more images other than the character 

images in the designation region; and when the estimating unit estimates the fact that the 

single image is another image than a character image, the estimating unit further estimates a 

fact that the designation region is a non-character image region containing one or more images 

other than character images when an occupied quantity of character images in the designation 

region is smaller than an occupied quantity of one or more images other than the character 

images in the designation region. 

 [4] In the image estimating apparatus according to [3]: it may be that the forming unit 

further forms a table inference reference frame with a larger size than the size of the reference 

frame; the image estimating apparatus further comprises a grating image detecting unit which 

detects a specific color line segment from the non-character image region estimated by the 

estimating unit and which detects a grating image including the detected line segment as a 

constituent member when the line segment is detected; and the estimating unit further 

estimates a fact that the non-character image region is a table image region containing a table 

image indicating a table when both a first condition and a second condition are satisfied, and 

estimates a fact that the non-character image region is a general image region containing a 

general image expressing another image than the character image and the table image when at 

least one of the first and second conditions is not satisfied, the first condition being a condition 

that a size of the grating image detected by the grating image detecting unit is substantially 

equal to a size of the table inference reference frame formed by the forming unit, the second 

condition being a condition that character images are contained in a region surrounded by a 

contour of the grating image detected by the grating image detecting unit. 

 [5] In the image estimating apparatus according to [4]: it may be that the table 

inference reference frame is a rectangular frame with a size determined uniquely in accordance 

with a vertical length and a lateral length in the recording region. 

An image processing apparatus which applies predetermined processing to a region surrounded by a
bounding rectangle around an additional image which is a line image or a closed loop image has been
disclosed in Patent Document 3 (JP-A-2006-133960). SUMMARY       An object of the invention is to
provide an image estimating apparatus, an image processing apparatus and a program for accurately
estimating the type of an image contained in a designation region.        [1] According to an aspect of
the invention, an image estimating apparatus includes: a forming unit that forms a reference frame with
a size determined uniquely in accordance with a size of a recording region where an image is
recorded; and an estimating unit that estimates a type of a single image based on a size of a bounding
frame around the single image and the size of the reference frame formed by the forming unit, the
single image being a target of type inference in an image contained in a designation region in a
recording region image which is an image indicating the recording region where an image is recorded.
[2] In the image estimating apparatus according to [1]: it may be that the estimating unit estimates a
fact that the single image as the target of type inference contained in the bounding frame is a
character image expressing a character when the bounding frame is 2 included in the reference frame
formed by the forming unit, and estimates a fact that the single image as the target of type inference
contained in the bounding frame is another image than a character image when the bounding frame is
not included in the reference frame formed by the forming unit.       [3] In the image estimating
apparatus according to [2]: it may be that when the estimating unit estimates the fact that the single
image is a character image, the estimating unit further estimates a fact that the designation region is a
character image region containing one or more character images when an occupied quantity of
character images in the designation region is not smaller than an occupied quantity of one or more
images other than the character images in the designation region; and when the estimating unit
estimates the fact that the single image is another image than a character image, the estimating unit
further estimates a fact that the designation region is a non-character image region containing one or
more images other than character images when an occupied quantity of character images in the
designation region is smaller than an occupied quantity of one or more images other than the
character images in the designation region.       [4] In the image estimating apparatus according to [3]:
it may be that the forming unit further forms a table inference reference frame with a larger size than
the size of the reference frame; the image estimating apparatus further comprises a grating image
detecting unit which detects a specific color line segment from the non-character image region
estimated by the estimating unit and which detects a grating image including the detected line
segment as a constituent member when the line segment is detected; and the estimating unit further
estimates a fact that the non-character image region is a table image region containing a table image
indicating a table when both a first condition and a second condition are satisfied, and estimates a fact
that the non-character image region is a general image region containing a general image expressing
another image than the character image and the table image when at least one of the first and second
conditions is not satisfied, the first condition being a condition that a size of the grating image detected
by the grating image detecting unit is substantially equal to a size of the table inference reference
frame formed by the forming unit, the second condition being a condition that character images are
contained in a region surrounded by a contour of the grating image detected by the grating image
detecting unit. 



3 

 

 [6] In the image estimating apparatus according to any one of [1] through [5]: it may 

be that the single image is an image formed from a set of continuous specific color pixels. 

 [7] In the image estimating apparatus according to any one of [1] through [6]: it may 

be that the reference frame is a rectangular frame with a size determined uniquely in 

accordance with a vertical length and a lateral length in the recording region. 

 [8] In the image estimating apparatus according to any one of [1] through [7]: it may 

be that the bounding frame is a bounding rectangular frame around the single image which is 

the target of type inference. 

 [9] According to an aspect of the invention, an image processing apparatus includes: a 

forming unit which forms a reference frame with a size determined uniquely in accordance 

with a size of a recording region where an image is recorded; an estimating unit which 

estimates a type of a single image based on a size of a bounding frame around the single image 

and the size of the reference frame formed by the forming unit, the single image being a target 

of type inference in an image contained in a designation region in a recording region image 

which is an image indicating the recording region where an image is formed; and a hiding unit 

which hides a specific region contained in the designation region by a hiding method 

determined uniquely in accordance with the type estimated by the estimating unit. 

 [10] In the image processing apparatus according to [9]: it may be that the estimating 

unit estimates a fact that the single image as the target of type inference contained in the 

bounding frame is a character image expressing a character when the bounding frame is 

included in the reference frame formed by the forming unit, and estimates a fact that the single 

image as the target of type inference contained in the bounding frame is another image than a 

character image when the bounding frame is not included in the reference frame formed by the 

forming unit. 

 [11] In the image processing apparatus according to [10]: it may be that when the 

estimating unit estimates the fact that the single image is a character image, the estimating unit 

further estimates a fact that the designation region is a character image region containing one 

or more character images when an occupied quantity of character images in the designation 

region is not smaller than an occupied quantity of one or more images other than the character 

images in the designation region; when the estimating unit estimates the fact that the single 

image is another image than a character image, the estimating unit further estimates a fact that 

the designation region is a non-character image region containing one or more images other 

than character images when an occupied quantity of character images in the designation region 

[5] In the image estimating apparatus according to [4]: it may be that the table inference reference
frame is a rectangular frame with a size determined uniquely in accordance with a vertical length and a
lateral length in the recording region. 3       [6] In the image estimating apparatus according to any one
of [1] through [5]: it may be that the single image is an image formed from a set of continuous specific
color pixels.       [7] In the image estimating apparatus according to any one of [1] through [6]: it may be
that the reference frame is a rectangular frame with a size determined uniquely in accordance with a
vertical length and a lateral length in the recording region.       [8] In the image estimating apparatus
according to any one of [1] through [7]: it may be that the bounding frame is a bounding rectangular
frame around the single image which is the target of type inference.       [9] According to an aspect of
the invention, an image processing apparatus includes: a forming unit which forms a reference frame
with a size determined uniquely in accordance with a size of a recording region where an image is
recorded; an estimating unit which estimates a type of a single image based on a size of a bounding
frame around the single image and the size of the reference frame formed by the forming unit, the
single image being a target of type inference in an image contained in a designation region in a
recording region image which is an image indicating the recording region where an image is formed;
and a hiding unit which hides a specific region contained in the designation region by a hiding method
determined uniquely in accordance with the type estimated by the estimating unit.       [10] In the image
processing apparatus according to [9]: it may be that the estimating unit estimates a fact that the single
image as the target of type inference contained in the bounding frame is a character image expressing
a character when the bounding frame is included in the reference frame formed by the forming unit,
and estimates a fact that the single image as the target of type inference contained in the bounding
frame is another image than a character image when the bounding frame is not included in the
reference frame formed by the forming unit.       [11] In the image processing apparatus according to
[10]: it may be that when the estimating unit estimates the fact that the single image is a character
image, the estimating unit further estimates a fact that the designation region is a character image
region containing one or more character images when an occupied quantity of character images in the
designation region is not smaller than an occupied quantity of one or more images other than the
character images in the designation region; when the estimating unit estimates the fact that the single
image is another image than a character image, the estimating unit further estimates a fact that the
designation region is a non-character image region containing one or more images other than
character images when an occupied quantity of character images in the designation region 4 
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is smaller than an occupied quantity of one or more images other than the character images in 

the designation region; and the hiding unit hides the character image region estimated by the 

estimating unit after shaping the character image region into a predetermined shape to embrace 

the character image region in the specific region, and hides the specific region contained in the 

non-character image region estimated by the estimating unit by a hiding method corresponding 

to the type of each image contained in the specific region. 

 [12] In the image processing apparatus according to [11]: it may be that the forming 

unit further forms a table inference reference frame with a larger size than the size of the 

reference frame; the image processing apparatus further comprises a grating image detecting 

unit which detects a specific color line segment from the non-character image region estimated 

by the estimating unit and which detects a grating image including the detected line segment 

as a constituent member when the line segment is detected; the estimating unit further 

estimates a fact that the non-character image region is a table image region containing a table 

image indicating a table when both a first condition and a second condition are satisfied, and 

estimates a fact that the non-character image region is a general image region containing a 

general image indicating another image than the character image and the table image when at 

least one of the first and second conditions is not satisfied, the first condition being a condition 

that a size of the grating image detected by the grating image detecting unit is substantially 

equal to a size of the table inference reference frame formed by the forming unit, the second 

condition being a condition that character images are contained in a region surrounded by a 

contour of the grating image detected by the grating image detecting unit; and the hiding unit 

hides the character image region estimated by the estimating unit after shaping the character 

image region into a predetermined shape to embrace the character image region in the specific 

region, hides an entire region surrounded by a contour of the table image region estimated by 

the estimating unit, and hides an entire region surrounded by a contour of the general image 

region estimated by the estimating unit. 

 [13] In the image processing apparatus according to [11]: it may be that the forming 

unit further forms a table inference reference frame with a larger size than the size of the 

reference frame; the image processing apparatus further comprises a grating image detecting 

unit which detects a specific color line segment from the non-character image region estimated 

by the estimating unit and which detects a grating image including the detected line segment 

as a constituent member when the line segment is detected; the estimating unit further 

estimates a fact that the non-character image region is a table image region containing a table 

is smaller than an occupied quantity of one or more images other than the character images in the
designation region; and the hiding unit hides the character image region estimated by the estimating
unit after shaping the character image region into a predetermined shape to embrace the character
image region in the specific region, and hides the specific region contained in the non-character image
region estimated by the estimating unit by a hiding method corresponding to the type of each image
contained in the specific region.       [12] In the image processing apparatus according to [11]: it may
be that the forming unit further forms a table inference reference frame with a larger size than the size
of the reference frame; the image processing apparatus further comprises a grating image detecting
unit which detects a specific color line segment from the non-character image region estimated by the
estimating unit and which detects a grating image including the detected line segment as a constituent
member when the line segment is detected; the estimating unit further estimates a fact that the
non-character image region is a table image region containing a table image indicating a table when
both a first condition and a second condition are satisfied, and estimates a fact that the non-character
image region is a general image region containing a general image indicating another image than the
character image and the table image when at least one of the first and second conditions is not
satisfied, the first condition being a condition that a size of the grating image detected by the grating
image detecting unit is substantially equal to a size of the table inference reference frame formed by
the forming unit, the second condition being a condition that character images are contained in a
region surrounded by a contour of the grating image detected by the grating image detecting unit; and
the hiding unit hides the character image region estimated by the estimating unit after shaping the
character image region into a predetermined shape to embrace the character image region in the
specific region, hides an entire region surrounded by a contour of the table image region estimated by
the estimating unit, and hides an entire region surrounded by a contour of the general image region
estimated by the estimating unit.       [13] In the image processing apparatus according to [11]: it may
be that the forming unit further forms a table inference reference frame with a larger size than the size
of the reference frame; the image processing apparatus further comprises a grating image detecting
unit which detects a specific color line segment from the non-character image region estimated by the
estimating unit and which detects a grating image including the detected line segment as a constituent
member when the line segment is detected; the estimating unit further estimates a fact that the
non-character image region is a table image region containing a table  5 image indicating a table when
both a first condition and a second condition are satisfied, and estimates a fact that the non-character
image region is a general image region containing a general image indicating another image than the
character image and the table image when at least one of the first and second conditions is not
satisfied, the first condition being a condition that a size of the grating image detected by the grating
image detecting unit is substantially equal to a size of the table inference reference frame formed by
the forming unit, the second condition being a condition that character images are contained in a
region surrounded by a contour of the grating image detected by the grating image detecting unit; and
the hiding unit hides the character image region estimated by the estimating unit after shaping the
character image region into a predetermined shape to embrace the character image region in the
specific region, hides an entire region surrounded by the contour of the grating image detected by the
grating image detecting unit, and hides an entire region surrounded by a contour of the general image
region estimated by the estimating unit.       [14] In the image processing apparatus according to [11]: it
may be that the forming unit further forms a table inference reference frame with a larger size than the
size of the reference frame; the image processing apparatus further comprises a grating image
detecting unit which detects a specific color line segment from the non-character image region
estimated by the estimating unit and which detects a grating image including the detected line
segment as a constituent member when the line segment is detected; the estimating unit further
estimates a fact that the non-character image region is a table image region containing a table image
indicating a table when both a first condition and a second condition are satisfied, and estimates a fact
that the non-character image region is a general image region containing a general image indicating
another image than the character image and the table image when at least one of the first and second
conditions is not satisfied, the first condition being a condition that a size of the grating image detected
by the grating image detecting unit is substantially equal to a size of the table inference reference
frame formed by the forming unit, the second condition being a condition that character images are
contained in a region surrounded by a contour of the grating image detected by the grating image
detecting unit; and the hiding unit hides the character image region estimated by the estimating unit
after shaping the character image region into a predetermined shape to embrace the character image
region in the specific region, hides an entire region surrounded by a contour of a cell contained in the
grating image detected by the grating image detecting unit and contained in the designation region,
and hides an entire region surrounded by a contour of the general image region estimated by the 6
estimating unit. 
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image indicating a table when both a first condition and a second condition are satisfied, and 

estimates a fact that the non-character image region is a general image region containing a 

general image indicating another image than the character image and the table image when at 

least one of the first and second conditions is not satisfied, the first condition being a condition 

that a size of the grating image detected by the grating image detecting unit is substantially 

equal to a size of the table inference reference frame formed by the forming unit, the second 

condition being a condition that character images are contained in a region surrounded by a 

contour of the grating image detected by the grating image detecting unit; and the hiding unit 

hides the character image region estimated by the estimating unit after shaping the character 

image region into a predetermined shape to embrace the character image region in the specific 

region, hides an entire region surrounded by the contour of the grating image detected by the 

grating image detecting unit, and hides an entire region surrounded by a contour of the general 

image region estimated by the estimating unit. 

 [14] In the image processing apparatus according to [11]: it may be that the forming 

unit further forms a table inference reference frame with a larger size than the size of the 

reference frame; the image processing apparatus further comprises a grating image detecting 

unit which detects a specific color line segment from the non-character image region estimated 

by the estimating unit and which detects a grating image including the detected line segment 

as a constituent member when the line segment is detected; the estimating unit further 

estimates a fact that the non-character image region is a table image region containing a table 

image indicating a table when both a first condition and a second condition are satisfied, and 

estimates a fact that the non-character image region is a general image region containing a 

general image indicating another image than the character image and the table image when at 

least one of the first and second conditions is not satisfied, the first condition being a condition 

that a size of the grating image detected by the grating image detecting unit is substantially 

equal to a size of the table inference reference frame formed by the forming unit, the second 

condition being a condition that character images are contained in a region surrounded by a 

contour of the grating image detected by the grating image detecting unit; and the hiding unit 

hides the character image region estimated by the estimating unit after shaping the character 

image region into a predetermined shape to embrace the character image region in the specific 

region, hides an entire region surrounded by a contour of a cell contained in the grating image 

detected by the grating image detecting unit and contained in the designation region, and hides 

an entire region surrounded by a contour of the general image region estimated by the 

[15] In the image processing apparatus according to any one of [12] through [14]: it may be that the
table inference reference frame is a rectangular frame with a size determined uniquely in accordance
with a vertical length and a lateral length in the recording region.       [16] In the image processing
apparatus according to any one of [9] through [15]: it may be that the single image is an image formed
from a set of continuous specific color pixels.       [17] In the image processing apparatus according to
any one of [9] through [16]: it may be that the reference frame is a rectangular frame with a size
determined uniquely in accordance with a vertical length and a lateral length in the recording region.
[18] In the image processing apparatus according to any one of [9] through [17]: it may be that the
bounding frame is a bounding rectangular frame around the single image which is the target of type
inference.       [19] According to another aspect of the invention, a program causes a computer to
execute a process for an image estimating method, the process including: forming a reference frame
with a size determined uniquely in accordance with a size of a recording region where an image is
recorded; and estimating a type of a single image based on a size of a bounding frame around the
single image and the size of the formed reference frame, the single image being a target of type
inference in an image contained in a designation region in a recording region image which is an image
indicating the recording region where an image is recorded.       [20] According to another aspect of the
invention, a program causes a computer to execute a process for an image processing method, the
process including: forming a reference frame with a size determined uniquely in accordance with a
size of a recording region where an image is recorded; estimating a type of a single image based on a
size of a bounding frame around the single image and the size of the formed reference frame, the
single image being a target of type inference in an image contained in a designation region in a
recording region image which is an image indicating the recording region where an image is recorded;
and hiding a specific region contained in the designation region by a hiding method determined
uniquely in accordance with the type estimated by the estimating unit.       With the configuration of any
one of [1], [9], [19] and [20], it is possible to obtain an effect that the type of an image contained in a
designation region can be estimated accurately, compared with the case where there is not provided
such a configuration that a reference frame with a size determined uniquely in accordance with the
size of a recording region where an image is recorded is formed and the type of a single image is
estimated based on the size of a  7 
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estimating unit. 

 [15] In the image processing apparatus according to any one of [12] through [14]: it 

may be that the table inference reference frame is a rectangular frame with a size determined 

uniquely in accordance with a vertical length and a lateral length in the recording region. 

 [16] In the image processing apparatus according to any one of [9] through [15]: it may 

be that the single image is an image formed from a set of continuous specific color pixels. 

 [17] In the image processing apparatus according to any one of [9] through [16]: it may 

be that the reference frame is a rectangular frame with a size determined uniquely in 

accordance with a vertical length and a lateral length in the recording region.  

 [18] In the image processing apparatus according to any one of [9] through [17]: it may 

be that the bounding frame is a bounding rectangular frame around the single image which is 

the target of type inference. 

 [19] According to another aspect of the invention, a program causes a computer to 

execute a process for an image estimating method, the process including: forming a reference 

frame with a size determined uniquely in accordance with a size of a recording region where 

an image is recorded; and estimating a type of a single image based on a size of a bounding 

frame around the single image and the size of the formed reference frame, the single image 

being a target of type inference in an image contained in a designation region in a recording 

region image which is an image indicating the recording region where an image is recorded. 

 [20] According to another aspect of the invention, a program causes a computer to 

execute a process for an image processing method, the process including: forming a reference 

frame with a size determined uniquely in accordance with a size of a recording region where 

an image is recorded; estimating a type of a single image based on a size of a bounding frame 

around the single image and the size of the formed reference frame, the single image being a 

target of type inference in an image contained in a designation region in a recording region 

image which is an image indicating the recording region where an image is recorded; and 

hiding a specific region contained in the designation region by a hiding method determined 

uniquely in accordance with the type estimated by the estimating unit. 

 With the configuration of any one of [1], [9], [19] and [20], it is possible to obtain an 

effect that the type of an image contained in a designation region can be estimated accurately, 

compared with the case where there is not provided such a configuration that a reference frame 

with a size determined uniquely in accordance with the size of a recording region where an 

image is recorded is formed and the type of a single image is estimated based on the size of a 

bounding frame around the single image and the size of the formed reference frame, the single image
being a target of type inference in an image contained in a designation region in a recording region
image indicating the recording region where an image is recorded.       With the configuration of any
one of [2] and [10], it is possible to obtain an effect that whether each image contained in the
designation region is a character image or not, can be estimated accurately, compared with the case
where there is not provided such a configuration that the single image as a target of type inference
contained in the bounding frame is estimated to be a character image expressing a character when the
bounding frame is included in the reference frame, and that the single image as a target of type
inference contained in the bounding frame is estimated to be another image than a character image
when the bounding frame is not included in the reference frame.       With the configuration of any one
of [3] and [11], it is possible to obtain an effect that what type of the image contained in the designation
region can be estimated with high accuracy, compared with the case where there is not provided such
a configuration that when the single image is estimated to be a character image, the designation
region is estimated to be a character image region containing one or more character images when the
occupied quantity of character images in the designation region is not smaller than the occupied
quantity of one or more images than the character images in the designation region, and when the
single image is estimated to be another image than a character image, the designation region is
estimated to be a non-character image region containing one or more images other than character
images when the occupied quantity of character images in the designation region is smaller than the
occupied quantity of one or more images other than the character images in the designation region.
With the configuration of any one of [4], and [12] to [14], it is possible to obtain an effect that whether
the non-character image region is a table image region or a general image region can be estimated
accurately, compared with the case where there is not provided such a configuration that a table
inference reference frame with a larger size than the size of the reference frame is formed, the
non-character image region is estimated to be a table image region including a table image indicating
a table when both a first condition and a second condition are satisfied, and the non-character image
region is estimated to be a general image region including a general image indicating another image
than the character image and the table image when at least one of the first and second conditions is
not satisfied, the first condition being a condition that the size of a grating image detected by a grating
image 8 detecting unit which detects a specific color line segment from the estimated non-character
image region and detects a grating image including the detected line segment as a constituent
member when the line segment is detected is substantially equal to the size of the table inference
reference frame, the second condition being a condition that character images are contained in a
region surrounded by the contour of the grating image detected by the grating image detecting unit.
With the configuration of any one of [5] and [15], it is possible to obtain an effect that whether the
non-character image region is a table image region or a general image region can be estimated
simply, compared with the case where there is not provided such a configuration that the table
inference reference frame is a rectangular frame with a size determined uniquely in accordance with a
vertical length and a lateral length in the recording region.       With the configuration of any one [6] and
[16], it is possible to obtain an effect that each single image can be separated from the recording
region simply, compared with the case where there is not provided such a configuration that the single
image is an image formed from a set of continuous specific color pixels.       With the configuration of
any one of [7] and [17], it is possible to obtain an effect that the type of an image contained in the
designation region can be estimated simply, compared with the case where there is not provided such
a configuration that the reference frame is a rectangular frame with a size determined uniquely in
accordance with a vertical length and a lateral length in the recording region. 
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bounding frame around the single image and the size of the formed reference frame, the single 

image being a target of type inference in an image contained in a designation region in a 

recording region image indicating the recording region where an image is recorded. 

 With the configuration of any one of [2] and [10], it is possible to obtain an effect that 

whether each image contained in the designation region is a character image or not, can be 

estimated accurately, compared with the case where there is not provided such a configuration 

that the single image as a target of type inference contained in the bounding frame is estimated 

to be a character image expressing a character when the bounding frame is included in the 

reference frame, and that the single image as a target of type inference contained in the 

bounding frame is estimated to be another image than a character image when the bounding 

frame is not included in the reference frame. 

 With the configuration of any one of [3] and [11], it is possible to obtain an effect that 

what type of the image contained in the designation region can be estimated with high 

accuracy, compared with the case where there is not provided such a configuration that when 

the single image is estimated to be a character image, the designation region is estimated to be 

a character image region containing one or more character images when the occupied quantity 

of character images in the designation region is not smaller than the occupied quantity of one 

or more images than the character images in the designation region, and when the single image 

is estimated to be another image than a character image, the designation region is estimated to 

be a non-character image region containing one or more images other than character images 

when the occupied quantity of character images in the designation region is smaller than the 

occupied quantity of one or more images other than the character images in the designation 

region. 

 With the configuration of any one of [4], and [12] to [14], it is possible to obtain an 

effect that whether the non-character image region is a table image region or a general image 

region can be estimated accurately, compared with the case where there is not provided such a 

configuration that a table inference reference frame with a larger size than the size of the 

reference frame is formed, the non-character image region is estimated to be a table image 

region including a table image indicating a table when both a first condition and a second 

condition are satisfied, and the non-character image region is estimated to be a general image 

region including a general image indicating another image than the character image and the 

table image when at least one of the first and second conditions is not satisfied, the first 

condition being a condition that the size of a grating image detected by a grating image 

With the configuration of any one of [8] and [18], it is possible to obtain an effect that the type of each
image contained in the designation region can be estimated simply, compared with the case where
there is not provided such a configuration that the bounding frame is a bounding rectangular frame
around the single image which is a target of type inference. BRIEF DESCRITPTION OF THE
DRAWINGS       Exemplary embodiment(s) of the present invention will be described in detail based
on the following figures, wherein: Fig. 1 is a configuration view showing an example of configuration of
an image processing apparatus and an image reading apparatus according to an embodiment; Fig. 2
is a block diagram showing an example of configuration of important part of an electric system in the
image processing apparatus according to the embodiment; Fig. 3 is a flow chart showing an example
of a processing flow in a hiding process 9 
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detecting unit which detects a specific color line segment from the estimated non-character 

image region and detects a grating image including the detected line segment as a constituent 

member when the line segment is detected is substantially equal to the size of the table 

inference reference frame, the second condition being a condition that character images are 

contained in a region surrounded by the contour of the grating image detected by the grating 

image detecting unit. 

 With the configuration of any one of [5] and [15], it is possible to obtain an effect that 

whether the non-character image region is a table image region or a general image region can 

be estimated simply, compared with the case where there is not provided such a configuration 

that the table inference reference frame is a rectangular frame with a size determined uniquely 

in accordance with a vertical length and a lateral length in the recording region. 

 With the configuration of any one [6] and [16], it is possible to obtain an effect that 

each single image can be separated from the recording region simply, compared with the case 

where there is not provided such a configuration that the single image is an image formed 

from a set of continuous specific color pixels. 

 With the configuration of any one of [7] and [17], it is possible to obtain an effect that 

the type of an image contained in the designation region can be estimated simply, compared 

with the case where there is not provided such a configuration that the reference frame is a 

rectangular frame with a size determined uniquely in accordance with a vertical length and a 

lateral length in the recording region. 

 With the configuration of any one of [8] and [18], it is possible to obtain an effect that 

the type of each image contained in the designation region can be estimated simply, compared 

with the case where there is not provided such a configuration that the bounding frame is a 

bounding rectangular frame around the single image which is a target of type inference. 

 

BRIEF DESCRITPTION OF THE DRAWINGS 

 Exemplary embodiment(s) of the present invention will be described in detail  

based on the following figures, wherein: 

 Fig. 1 is a configuration view showing an example of configuration of an image 

processing apparatus and an image reading apparatus according to an embodiment; 

 Fig. 2 is a block diagram showing an example of configuration of important part of an 

electric system in the image processing apparatus according to the embodiment; 

 Fig. 3 is a flow chart showing an example of a processing flow in a hiding process 

program according to an embodiment;       Fig. 4 is a schematic view showing an example of a state
where a plurality of character images are contained in a designation region;       Fig. 5 is a schematic
view showing an example of a state where a plurality of character images and a general image are
contained in a designation region; and       Fig. 6 is a schematic view showing an example of a state
where a plurality of character images are contained in a designation region. DETAILED
DESCRIPTION       An embodiment of the invention will be described below in detail by way of
example with reference to the drawings.       Fig. 1 shows an image processing apparatus 10
according to this embodiment. In this embodiment, a personal computer is used as the image
processing apparatus 10. The image processing apparatus 10 is not limited thereto. For example, a
micro-computer may be used alternatively. Any apparatus may be used as the image processing
apparatus 10 as long as the apparatus is provided with a computer capable of executing a hiding
process program which will be described later.       As shown in Fig. 1, an image reading apparatus 11
is connected to the image processing apparatus 10. The image reading apparatus 11 has a document
conveyance portion 12, and an image reading portion 14. Incidentally, the document conveyance
portion 12 and the image reading portion 14 are connected to each other by a connection portion 16.
The document conveyance portion 12 can pivot on the connection portion 16 so as to move close to or
away from the image reading portion 14. When the document conveyance portion 12 is rotated so as
to move away from the image reading portion 14, a platen glass 32 which will be described later is
exposed.       The document conveyance portion 12 has a document holder 20 for placing documents
P each having an image recorded on a recording region. The documents P placed on the document
holder 20 are one by one paid out by a pay-out roll 22 so as to be fed along a conveyance path 24.
After each document P fed along the conveyance path 24 is conveyed up to a document reading
position of the image reading portion 14 by pairs of conveyance rolls 26 and an image recorded on
one side of the document P is read by the image reading portion 14, the document P is delivered to a
delivery portion 30 placed on a downstream side of the document reading position in the conveyance
direction. 
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program according to an embodiment; 

 Fig. 4 is a schematic view showing an example of a state where a plurality of character 

images are contained in a designation region; 

 Fig. 5 is a schematic view showing an example of a state where a plurality of character 

images and a general image are contained in a designation region; and 

 Fig. 6 is a schematic view showing an example of a state where a plurality of character 

images are contained in a designation region. 

 

DETAILED DESCRIPTION 

 An embodiment of the invention will be described below in detail by way of example 

with reference to the drawings.  

 Fig. 1 shows an image processing apparatus 10 according to this embodiment.  In this 

embodiment, a personal computer is used as the image processing apparatus 10.  The image 

processing apparatus 10 is not limited thereto.  For example, a micro-computer may be used 

alternatively.  Any apparatus may be used as the image processing apparatus 10 as long as the 

apparatus is provided with a computer capable of executing a hiding process program which 

will be described later. 

 As shown in Fig. 1, an image reading apparatus 11 is connected to the image 

processing apparatus 10.  The image reading apparatus 11 has a document conveyance portion 

12, and an image reading portion 14.  Incidentally, the document conveyance portion 12 and 

the image reading portion 14 are connected to each other by a connection portion 16.  The 

document conveyance portion 12 can pivot on the connection portion 16 so as to move close 

to or away from the image reading portion 14.  When the document conveyance portion 12 is 

rotated so as to move away from the image reading portion 14, a platen glass 32 which will be 

described later is exposed. 

 The document conveyance portion 12 has a document holder 20 for placing documents 

P each having an image recorded on a recording region.  The documents P placed on the 

document holder 20 are one by one paid out by a pay-out roll 22 so as to be fed along a 

conveyance path 24.  After each document P fed along the conveyance path 24 is conveyed up 

to a document reading position of the image reading portion 14 by pairs of conveyance rolls 

26 and an image recorded on one side of the document P is read by the image reading portion 

14, the document P is delivered to a delivery portion 30 placed on a downstream side of the 

document reading position in the conveyance direction. 

10       On the other hand, the image reading portion 14 has the transparent platen glass 32 on which
each document P is placed. The aforementioned document reading position is located on an upper
surface of the platen glass 32. A light source 34, a first reflecting mirror 36, a second reflecting mirror
38 and a third reflecting mirror 40 are provided on a lower side of the platen glass 32 in the document
reading position. The light source 34 radiates illumination light toward a surface of the document P.
The first reflecting mirror 36 receives reflection light reflected on the surface of the document P. The
second reflecting mirror 38 bends the direction of movement of the reflection light going out from the
first reflecting mirror 36. The third reflecting mirror 40 further bends the direction of movement of the
reflection light going out from the second reflecting mirror 38 to another direction.       The image
reading portion 14 further has a lens 42, and a light detecting portion 44 provided with a large number
of photoelectric conversion sensors arranged in one row on a light-receiving surface thereof. The
image reading portion 14 reads an image recorded on the surface of the document P while the image
is divided into a large number of pixels and decomposed into respective ROB color components by the
light detecting portion 44 in such a manner that the reflection light reflected by the third reflecting
mirror 40 is focused on the light-receiving surface of the light detecting portion 44 by the lens 42.
Although a fluorescent lamp is used as the light source 34 in the embodiment, the light source 34 is
not limited thereto. Any other light source such as LEDs (Light Emitting Diodes) arranged along a
direction intersecting with the conveyance direction of the document P may be used alternatively.
Although a CCD (Charge Coupled Device) line sensor is used as the light detecting portion 44 in the
embodiment, the light detecting portion 44 is not limited thereto. Alternatively, any other solid-state
image sensing device such as a CMOS (Complementary Metal-Oxide Semiconductor) image sensor
may be used.       In the image reading portion 14 according to this embodiment, the light source 34,
the first reflecting mirror 36, the second reflecting mirror 38 and the third reflecting mirror 40 are moved
along a direction of arrow A in Fig. 1 (and a direction opposite thereto). Accordingly, when the
document conveyance portion 12 is rotated to move away from the image reading portion 14 so that a
document P is placed on the upper surface of the exposed platen glass 32, an image recorded on a
recording region (a surface being in contact with the upper surface of the platen glass 32) which is a
surface of the document P is read inclusively of the recording region (over the whole surface of the
document P) in such a manner that the light source 34, the first reflecting mirror 36, the second
reflecting mirror 38 and the third reflecting mirror 40 11 are moved along the direction of the arrow A
while illumination light emitted from the light source 34 is radiated onto the document P.       Fig. 2
shows an example of configuration of important part of an electric system in the image processing
apparatus 10 according to this embodiment. As shown in Fig. 2, the image processing apparatus 10
includes a CPU (Central Processing Unit) 10A, an RAM (Random Access Memory) 10B, an ROM
(Read Only Memory) 10C, a secondary storage portion (e.g. a hard disk device) 10D, an acceptance
portion (e.g. a mouse and a keyboard) 10E, a display portion (e.g. a liquid crystal display) 10F, and an
external interface 100. The CPU 10A controls operation of the image processing apparatus 10 as a
whole. The RAM 10B is used as a work area etc. when the CPU 10A executes various processing
programs. Various control programs, various parameters, etc. are stored in the ROM 10C in advance.
The secondary storage portion 10D serves as a storage unit which is used for storing various kinds of
information. The acceptance portion 10E accepts various kinds of information. The display portion 1OF
displays various kinds of information. The external interface 100 is connected to an external apparatus
(e.g. the image reading apparatus 11 in this embodiment) such as a printer (an image forming
apparatus), a personal computer (PC) or the image reading apparatus 11 and performs transmission
of image information to the external apparatus or exchange of various kinds of information with the
external apparatus. These respective portions are electrically connected to one another through a bus
10H such as an address bus, a data bus or a control bus. 
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 On the other hand, the image reading portion 14 has the transparent platen glass 32 on 

which each document P is placed.  The aforementioned document reading position is located 

on an upper surface of the platen glass 32.  A light source 34, a first reflecting mirror 36, a 

second reflecting mirror 38 and a third reflecting mirror 40 are provided on a lower side of the 

platen glass 32 in the document reading position.  The light source 34 radiates illumination 

light toward a surface of the document P.  The first reflecting mirror 36 receives reflection 

light reflected on the surface of the document P.  The second reflecting mirror 38 bends the 

direction of movement of the reflection light going out from the first reflecting mirror 36.  The 

third reflecting mirror 40 further bends the direction of movement of the reflection light going 

out from the second reflecting mirror 38 to another direction. 

 The image reading portion 14 further has a lens 42, and a light detecting portion 44 

provided with a large number of photoelectric conversion sensors arranged in one row on a 

light-receiving surface thereof.  The image reading portion 14 reads an image recorded on the 

surface of the document P while the image is divided into a large number of pixels and 

decomposed into respective RGB color components by the light detecting portion 44 in such a 

manner that the reflection light reflected by the third reflecting mirror 40 is focused on the 

light-receiving surface of the light detecting portion 44 by the lens 42. 

 Although a fluorescent lamp is used as the light source 34 in the embodiment, the light 

source 34 is not limited thereto.  Any other light source such as LEDs (Light Emitting Diodes) 

arranged along a direction intersecting with the conveyance direction of the document P may 

be used alternatively.  Although a CCD (Charge Coupled Device) line sensor is used as the 

light detecting portion 44 in the embodiment, the light detecting portion 44 is not limited 

thereto.  Alternatively, any other solid-state image sensing device such as a CMOS 

(Complementary Metal-Oxide Semiconductor) image sensor may be used. 

 In the image reading portion 14 according to this embodiment, the light source 34, the 

first reflecting mirror 36, the second reflecting mirror 38 and the third reflecting mirror 40 are 

moved along a direction of arrow A in Fig. 1 (and a direction opposite thereto).  Accordingly, 

when the document conveyance portion 12 is rotated to move away from the image reading 

portion 14 so that a document P is placed on the upper surface of the exposed platen glass 32, 

an image recorded on a recording region (a surface being in contact with the upper surface of 

the platen glass 32) which is a surface of the document P is read inclusively of the recording 

region (over the whole surface of the document P) in such a manner that the light source 34, 

the first reflecting mirror 36, the second reflecting mirror 38 and the third reflecting mirror 40 

Accordingly, the CPU 10A performs access to the RAM 10B, the ROM 10C and the secondary storage
portion 10D, acquisition of various kinds of information accepted through the acceptance portion 10E,
display of various kinds of information on the display portion 1OF and exchange of various kinds of
information with the image reading apparatus 11 through the external interface 100.       The image
processing apparatus 10 configured thus has functions of performing various processes on image
information expressing an image recorded on a recording region of a document P. For example, as
one of the functions, there is a hiding process function for performing a hiding process on a region to
be hidden (hereinafter referred to as "hiding-target region") designated in an image expressed by
image information inputted from the image reading apparatus 11. "Hiding" mentioned herein has a
meaning that the hiding-target region is completely covered with a specific color in order to prevent the
hiding-target region from being visually recognized, and a meaning that a pattern, a picture, or the like,
allowing visual  12 recognition of a part of the hiding-target region is superposed on the hiding-target
region.       First, as a prerequisite for operating the hiding process function of the image processing
apparatus 10, it is necessary to designate a hiding-target region in an image recorded on a recording
region of a document P. As a designation method heretofore known as a method for designating a
hiding-target region, there is, for example, a designation method using a polygonal frame or a curved
frame (hereinafter referred to as "designation frame"). That is, this is a method of recording a
designation frame on a recording region so that a region surrounded by the designation frame is set as
a designated region (hereinafter referred to as "designation region"). In the background art, a
designation region designated by such a designation method was set as a hiding-target region so that,
for example, the entire region surrounded by the designation frame was hidden by an existing hiding
method (uniform hiding method). There was however a possibility that a region not intended by a user
would be hidden by this designation method. One of reasons why the unintended region is hidden in
this manner is that the type of an image contained in the designation region cannot be estimated
accurately.       On the other hand, the image processing apparatus 10 according to this embodiment
operates the hiding process function to accurately infer the type of an image contained in a
designation region surrounded by a designation frame to thereby hide a specific region contained in
the designation region by a hiding method corresponding to the estimated image type.       The
designation frame used in this embodiment has an attribute different from that of an image (e.g. an
image to be hidden in this embodiment (hereinafter referred to as "hiding-target image") except the
designation frame recorded on the recording region. That is, the hiding-target image is set as an image
recorded with an achromatic (e.g. black in the embodiment) color material, whereas the designation
frame is set as a thick line image recorded with a writing material (e.g. a fluorescent color marker) so
as to be painted with a chromatic color (e.g. a fluorescent pink color) material which can be recognized
by the image reading apparatus 11 but can be seen through so that the hiding-target image (an image
located just under the designation frame) can be visually recognized in an overlapping region where
the designation frame is recorded so as to overlap with the hiding-target image. Description will be
described below on the assumption that the base color of each document P is white, the hiding-target
image is recorded with a black color material on the blank document P, and the designation frame is
recorded with a fluorescent color marker on the recording region. 13 
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are moved along the direction of the arrow A while illumination light emitted from the light 

source 34 is radiated onto the document P. 

 Fig. 2 shows an example of configuration of important part of an electric system in the 

image processing apparatus 10 according to this embodiment.  As shown in Fig. 2, the image 

processing apparatus 10 includes a CPU (Central Processing Unit) 10A, an RAM (Random 

Access Memory) 10B, an ROM (Read Only Memory) 10C, a secondary storage portion (e.g. a 

hard disk device) 10D, an acceptance portion (e.g. a mouse and a keyboard) 10E, a display 

portion (e.g. a liquid crystal display) 10F, and an external interface 10G.  The CPU 10A 

controls operation of the image processing apparatus 10 as a whole.  The RAM 10B is used as 

a work area etc. when the CPU 10A executes various processing programs.  Various control 

programs, various parameters, etc. are stored in the ROM 10C in advance.  The secondary 

storage portion 10D serves as a storage unit which is used for storing various kinds of 

information.  The acceptance portion 10E accepts various kinds of information.  The display 

portion 10F displays various kinds of information.  The external interface 10G is connected to 

an external apparatus (e.g. the image reading apparatus 11 in this embodiment) such as a 

printer (an image forming apparatus), a personal computer (PC) or the image reading 

apparatus 11 and performs transmission of image information to the external apparatus or 

exchange of various kinds of information with the external apparatus.  These respective 

portions are electrically connected to one another through a bus 10H such as an address bus, a 

data bus or a control bus. 

 Accordingly, the CPU 10A performs access to the RAM 10B, the ROM 10C and the 

secondary storage portion 10D, acquisition of various kinds of information accepted through 

the acceptance portion 10E, display of various kinds of information on the display portion 10F 

and exchange of various kinds of information with the image reading apparatus 11 through the 

external interface 10G. 

 The image processing apparatus 10 configured thus has functions of performing 

various processes on image information expressing an image recorded on a recording region of 

a document P.  For example, as one of the functions, there is a hiding process function for 

performing a hiding process on a region to be hidden (hereinafter referred to as “hiding-target 

region”) designated in an image expressed by image information inputted from the image 

reading apparatus 11.  “Hiding” mentioned herein has a meaning that the hiding-target region 

is completely covered with a specific color in order to prevent the hiding-target region from 

being visually recognized, and a meaning that a pattern, a picture, or the like, allowing visual 

In the image processing apparatus 10 according to this embodiment, various processes for achieving
the hiding process function are implemented by a software configuration. For example, there is a mode
in which a computer is used to execute a program. However, implementation of the various processes
is not limited to such a software configuration. It is a matter of course that the various processes may
be implemented by a hardware configuration or by combination of a hardware configuration and a
software configuration.       Description will be described below in the case where the CPU 10A of the
image processing apparatus 10 according to this embodiment implements the hiding process function
by executing the hiding process program. In this case, there may be used a form in which the hiding
process program is stored in the secondary storage portion 10D in advance, a form in which the hiding
process program is provided in a state in which the hiding process program is stored in a recording
medium whose storage contents can be read by a computer, a form in which the hiding process
program is distributed through a wire or wireless communication unit, etc.       Fig. 3 is a flow chart
showing an example of a processing flow in the hiding process program according to this embodiment.
Incidentally, to avoid complication, description will be made below in the case where the target of
processing is image information (hereinafter referred to as "processing-target image information")
which is imported into the image processing apparatus 10 from the image reading apparatus 11 and
which expresses an image on the whole of a recording region when the image of the recording region
including a hiding-target image recorded with a black color material is recorded on the recording region
of a blank document P and a designation frame is recorded. To avoid complication, description will be
made below on the assumption that the contour of the recording region is shaped like a rectangle (a
standardized rectangle such as A4 or A5). To avoid complication, description will be made below on
the assumption that the contours of character images expressing characters are surrounded by the
contour of a designation frame (e.g. the outer contour of a designation frame), for example, as shown
in Figs. 4 and 5, in the case where the character images are included in the recording region.
Description will be made on the assumption that the contour of a table image expressing a table is
surrounded by the contour of a designation frame in the case where the table image is included in the
recording region. Description will be made on the assumption that the contour of another general
image than character images and a table image is surrounded by the contour of a designation frame
(e.g. the outer contour of a designation frame), for example, as shown in Fig. 5, when the general
image is included in the  14 recording region.       In step 100 in Fig. 3, a reference frame determined
uniquely in accordance with the size of an image of a recording region expressed by processing-target
image information is formed. Then, the processing flow goes to step 5102. In this embodiment, for
example, a rectangular frame shown in Fig. 4 is used as the "reference frame". However, the
reference frame is not limited thereto. For example, a circular frame or another polygonal frame than
the rectangular frame may be used alternatively. The reference frame according to the embodiment is
provided as a rectangular frame with a size determined uniquely in accordance with the vertical length
and the lateral length of the image of the recording region. For example, the vertical length of the
reference frame is set to have a value obtained by multiplying the vertical length of the image of the
recording region by a predetermined coefficient a (e.g. 0.1). The lateral length of the reference frame is
set to have a value obtained by multiplying the lateral length of the image of the recording region by a
predetermined coefficient 13 (e.g. 0.12). Any coefficients may be used as the predetermined
coefficients a and 13 as long as the coefficients can be used for setting the vertical length and the
lateral length of a bounding rectangular frame around a maximum (e.g. 16 pt) character of a size range
(e.g. not smaller than 8 pt and not larger than 16 pt with respect to a recording region of an A4 size) of
character images expressing characters expected to be recorded on the recording region.       In the
step 102, a single image as a target of processing (processing-target image) is acquired from a
hiding-target image contained in a designation region in the image of the recording region expressed
by the processing-target image information. Incidentally, the "processing-target image" mentioned
herein means an image, for example, formed from a set of continuous specific color (e.g. black in this
embodiment) pixels, that is, a set of continuous black (specific color) pixels adjacent to one another. In
this step, the type of the processing-target image is unknown.       In the next step 104, a bounding
frame around the processing-target image acquired by the process of the step 102 is formed.
Specifically, four X-Y coordinate values are extracted on the basis of the single image (the
processing-target image) in the X-Y coordinate system shown in Figs. 4-6. These X-Y coordinate
values are the maximum X-value and the maximum Y-value, the maximum X-value and the minimum
Y-value, the minimum X value and the maximum Y-value and the minimum X-value and the minimum
Y-value in the single image. The bounding frame is set to be a bounding rectangular frame
surrounding and contacting with 
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recognition of a part of the hiding-target region is superposed on the hiding-target region. 

 First, as a prerequisite for operating the hiding process function of the image 

processing apparatus 10, it is necessary to designate a hiding-target region in an image 

recorded on a recording region of a document P.  As a designation method heretofore known 

as a method for designating a hiding-target region, there is, for example, a designation method 

using a polygonal frame or a curved frame (hereinafter referred to as “designation frame”).   

That is, this is a method of recording a designation frame on a recording region so that a 

region surrounded by the designation frame is set as a designated region (hereinafter referred 

to as “designation region”).  In the background art, a designation region designated by such a 

designation method was set as a hiding-target region so that, for example, the entire region 

surrounded by the designation frame was hidden by an existing hiding method (uniform hiding 

method).  There was however a possibility that a region not intended by a user would be 

hidden by this designation method.  One of reasons why the unintended region is hidden in 

this manner is that the type of an image contained in the designation region cannot be 

estimated accurately. 

 On the other hand, the image processing apparatus 10 according to this embodiment 

operates the hiding process function to accurately infer the type of an image contained in a 

designation region surrounded by a designation frame to thereby hide a specific region 

contained in the designation region by a hiding method corresponding to the estimated image 

type. 

 The designation frame used in this embodiment has an attribute different from that of 

an image (e.g. an image to be hidden in this embodiment (hereinafter referred to as “hiding-

target image”) except the designation frame recorded on the recording region.  That is, the 

hiding-target image is set as an image recorded with an achromatic (e.g. black in the 

embodiment) color material, whereas the designation frame is set as a thick line image 

recorded with a writing material (e.g. a fluorescent color marker) so as to be painted with a 

chromatic color (e.g. a fluorescent pink color) material which can be recognized by the image 

reading apparatus 11 but can be seen through so that the hiding-target image (an image located 

just under the designation frame) can be visually recognized in an overlapping region where 

the designation frame is recorded so as to overlap with the hiding-target image.  Description 

will be described below on the assumption that the base color of each document P is white, the 

hiding-target image is recorded with a black color material on the blank document P, and the 

designation frame is recorded with a fluorescent color marker on the recording region. 

15 a rectangle which has the four X-Y coordinate values.        Then, the processing flow goes to step
106. Incidentally, the bounding rectangular frame is used as the "bounding frame" in the embodiment.
However, the "bounding frame" is not limited thereto. A bounding circular frame or another bounding
polygonal frame than the rectangular frame may be used alternatively as long as these bounding
frames contain the single image (the processing-target image) therein and do not contain another
image different from the single image therein. It is however preferable that the "bounding frame" is a
frame with a shape similar to that of the reference frame.       In the step 106, determination is made as
to whether the bounding frame formed by the process of the step 104 is included (embraced) in the
reference frame formed by the process of the step 100 or not. When the determination results in "Yes",
the processing-target image is estimated to be a character image. Then, the processing flow goes to
step 108. When the determination results in "No", the target processing image is estimated to be
another image than the character image. Then, the processing flow goes to step 110.       In the step
108, the occupied quantity a of processing-target images estimated to be character images in the
designation region among processing-target images acquired until the present time since start of the
hiding process program is calculated and a result of the calculation is overwritten and stored
(recorded) in a predetermined storage region al (e.g. a predetermined storage region of the RAM 10B).
Then, the processing flow goes to step 112. The "occupied quantity a" mentioned herein means the
ratio of the total area of bounding frames around processing-target images (the sum of respective
areas of bounding frames around processing-target images estimated to be character images among
the processing-target images acquired until the present time from start of the hiding process program)
to the area of the designation region. However, the occupied quantity a is not necessarily limited to the
ratio of the total area of bounding frames around the character images to the area of the designation
region. For example, the occupied quantity a may be simply the number of bounding frames around
the character images or may be (the number of bounding frames around the character images)/(the
area of the designation region).       In the step 110, the occupied quantity  of processing-target images
estimated to be other images than character images in the designation region among
processing-target images acquired until the present time since start of the hiding process program is
calculated and a result of the calculation is overwritten and stored (recorded) in a predetermined
storage region 31 (e.g. a predetermined storage region of the RAM 10B). Then, the processing flow
goes to  16 
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 In the image processing apparatus 10 according to this embodiment, various processes 

for achieving the hiding process function are implemented by a software configuration.  For 

example, there is a mode in which a computer is used to execute a program.  However, 

implementation of the various processes is not limited to such a software configuration.  It is a 

matter of course that the various processes may be implemented by a hardware configuration 

or by combination of a hardware configuration and a software configuration. 

 Description will be described below in the case where the CPU 10A of the image 

processing apparatus 10 according to this embodiment implements the hiding process function 

by executing the hiding process program.  In this case, there may be used a form in which the 

hiding process program is stored in the secondary storage portion 10D in advance, a form in 

which the hiding process program is provided in a state in which the hiding process program is 

stored in a recording medium whose storage contents can be read by a computer, a form in 

which the hiding process program is distributed through a wire or wireless communication unit, 

etc. 

 Fig. 3 is a flow chart showing an example of a processing flow in the hiding process 

program according to this embodiment.  Incidentally, to avoid complication, description will 

be made below in the case where the target of processing is image information (hereinafter 

referred to as “processing-target image information”) which is imported into the image 

processing apparatus 10 from the image reading apparatus 11 and which expresses an image 

on the whole of a recording region when the image of the recording region including a hiding-

target image recorded with a black color material is recorded on the recording region of a 

blank document P and a designation frame is recorded.  To avoid complication, description 

will be made below on the assumption that the contour of the recording region is shaped like a 

rectangle (a standardized rectangle such as A4 or A5).  To avoid complication, description will 

be made below on the assumption that the contours of character images expressing characters 

are surrounded by the contour of a designation frame (e.g. the outer contour of a designation 

frame), for example, as shown in Figs. 4 and 5, in the case where the character images are 

included in the recording region.  Description will be made on the assumption that the contour 

of a table image expressing a table is surrounded by the contour of a designation frame in the 

case where the table image is included in the recording region.  Description will be made on 

the assumption that the contour of another general image than character images and a table 

image is surrounded by the contour of a designation frame (e.g. the outer contour of a 

designation frame), for example, as shown in Fig. 5, when the general image is included in the 

the step 112. The "occupied quantity r mentioned herein means the ratio of the total area of bounding
frames around the processing-target images estimated to be other images than character images (the
sum of respective areas of bounding frames around the processing-target images estimated to be
other images than character images among the processing-target images acquired until the present
time since start of the hiding process program) to the area of the designation region. However, the
occupied quantity  is not necessarily limited to the ratio of the total area of bounding frames around
other images than character images to the area of the designation region. For example, the occupied
quantity  may be simply the number of bounding frames around other images than character images or
may be (the number of bounding frames around other images than character images)/(the area of the
designation region).       In the step 112, determination is made as to whether there is any image
capable of serving as a processing-target image in the designation region in the image of the recording
region expressed by the processing-target image information or not. When the determination results in
"Yes", the processing flow goes back to the step 102. On the other hand, when the determination
results in "No", the processing flow goes to step 114.       In the step 114, determination is made as to
whether the condition that the occupied quantity a stored in the storage region al is not smaller than
the occupied quantity  stored in the storage region N is satisfied or not. When the determination results
in "Yes", the designation region is estimated to be a character image region including one or more
character images, for example, as shown in Fig. 4 (a character image region including character
images in the example shown in Fig. 4). Then, the processing flow goes to step S116. On the other
hand, when the determination results in "No", the designation region is estimated to be a
non-character image region including one or more images other than character images. Then, the
processing flow goes to step 118.       In the step 116, a specific region included in the designation
region in the image of the recording region expressed by the processing-target image information is
hidden by a hiding method determined uniquely in accordance with the character image region. That
is, in this embodiment, the entire region surrounded by the contour of a bounding rectangular frame
around the designation region is painted out to thereby hide the specific region included in the
designation region. Incidentally, the "specific region" in the case where the designation region is
estimated to be a character image region means a region included in the designation region. For
example, the "specific region" is the entire region included in the designation region. That  17 is, in the
process of the step 116, the entire region in the bounding rectangular frames around the character
images included in the designation region is the "specific region", so that the entire region surrounded
by the contour of the bounding rectangular frame around the designation region is hidden to thereby
hide the specific region. Description is made here on the assumption that the character images are
surrounded by the contour of the designation region. Accordingly, in the process of the step 116, the 
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recording region. 

 In step 100 in Fig. 3, a reference frame determined uniquely in accordance with the 

size of an image of a recording region expressed by processing-target image information is 

formed.  Then, the processing flow goes to step S102.  In this embodiment, for example, a 

rectangular frame shown in Fig. 4 is used as the “reference frame”.  However, the reference 

frame is not limited thereto.  For example, a circular frame or another polygonal frame than 

the rectangular frame may be used alternatively.  The reference frame according to the 

embodiment is provided as a rectangular frame with a size determined uniquely in accordance 

with the vertical length and the lateral length of the image of the recording region.  For 

example, the vertical length of the reference frame is set to have a value obtained by 

multiplying the vertical length of the image of the recording region by a predetermined 

coefficient α (e.g. 0.1).  The lateral length of the reference frame is set to have a value 

obtained by multiplying the lateral length of the image of the recording region by a 

predetermined coefficient β (e.g. 0.12).  Any coefficients may be used as the predetermined 

coefficients α and β as long as the coefficients can be used for setting the vertical length and 

the lateral length of a bounding rectangular frame around a maximum (e.g. 16 pt) character of 

a size range (e.g. not smaller than 8 pt and not larger than 16 pt with respect to a recording 

region of an A4 size) of character images expressing characters expected to be recorded on the 

recording region. 

 In the step 102, a single image as a target of processing (processing-target image) is 

acquired from a hiding-target image contained in a designation region in the image of the 

recording region expressed by the processing-target image information.  Incidentally, the 

“processing-target image” mentioned herein means an image, for example, formed from a set 

of continuous specific color (e.g. black in this embodiment) pixels, that is, a set of continuous 

black (specific color) pixels adjacent to one another.  In this step, the type of the processing-

target image is unknown. 

 In the next step 104, a bounding frame around the processing-target image acquired by 

the process of the step 102 is formed. Specifically, four X-Y coordinate values are extracted 

on the basis of the single image (the processing-target image) in the X-Y coordinate system 

shown in Figs. 4-6. These X-Y coordinate values are the maximum X-value and the maximum 

Y-value, the maximum X-value and the minimum Y-value, the minimum X value and the 

maximum Y-value and the minimum X-value and the minimum Y-value in the single image. 

The bounding frame is set to be a bounding rectangular frame surrounding and contacting with 

entire region surrounded by the contour of the bounding rectangular frame around the designation
region is painted out to thereby hide all the regions which are included in the bounding rectangular
frames around the character images respectively and which are the specific region included in the
designation region. Alternatively, when the character images are partially out of the designation region
across the contour of the designation region, an entire region surrounded by the contour of a bounding
rectangular frame around a combination region obtained by adding a continuous line portion extending
over the contour of the designation region to the designation region may be painted out to thereby hide
the specific region included in the designation region. In addition, with respect to the character images
in 
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a rectangle which has the four X-Y coordinate values. 

Then, the processing flow goes to step 106.  Incidentally, the bounding rectangular 

frame is used as the “bounding frame” in the embodiment.  However, the “bounding frame” is 

not limited thereto.  A bounding circular frame or another bounding polygonal frame than the 

rectangular frame may be used alternatively as long as these bounding frames contain the 

single image (the processing-target image) therein and do not contain another image different 

from the single image therein. It is however preferable that the “bounding frame” is a frame 

with a shape similar to that of the reference frame. 

 In the step 106, determination is made as to whether the bounding frame formed by the 

process of the step 104 is included (embraced) in the reference frame formed by the process of 

the step 100 or not.  When the determination results in “Yes”, the processing-target image is 

estimated to be a character image.  Then, the processing flow goes to step 108.  When the 

determination results in “No”, the target processing image is estimated to be another image 

than the character image.  Then, the processing flow goes to step 110. 

 In the step 108, the occupied quantity α of processing-target images estimated to be 

character images in the designation region among processing-target images acquired until the 

present time since start of the hiding process program is calculated and a result of the 

calculation is overwritten and stored (recorded) in a predetermined storage region α1 (e.g. a 

predetermined storage region of the RAM 10B).  Then, the processing flow goes to step 112.  

The “occupied quantity α” mentioned herein means the ratio of the total area of bounding 

frames around processing-target images (the sum of respective areas of bounding frames 

around processing-target images estimated to be character images among the processing-target 

images acquired until the present time from start of the hiding process program) to the area of 

the designation region.  However, the occupied quantity α is not necessarily limited to the 

ratio of the total area of bounding frames around the character images to the area of the 

designation region.  For example, the occupied quantity α may be simply the number of 

bounding frames around the character images or may be (the number of bounding frames 

around the character images)/(the area of the designation region). 

 In the step 110, the occupied quantity β of processing-target images estimated to be 

other images than character images in the designation region among processing-target images 

acquired until the present time since start of the hiding process program is calculated and a 

result of the calculation is overwritten and stored (recorded) in a predetermined storage region 

β1 (e.g. a predetermined storage region of the RAM 10B).  Then, the processing flow goes to 

the designation region, all the regions surrounded by the contours of the bounding rectangular frames
around the character images respectively may be painted out to thereby hide the entire region of the
character images which is the specific region included in the designation region. It is preferable that
the entire region surrounded by the contour of the designation region is painted out when contents
recorded in the recording region are intended to be hardly estimated. In the step 118, determination is
made as to whether there is any specific color line segment (e.g. a black line segment in the
embodiment) in the designation region estimated to be a non-character image region or not. That is,
when a specific color line segment capable of serving as a constituent member of a table is detected
from the image included in the 
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the step 112.  The “occupied quantity β” mentioned herein means the ratio of the total area of 

bounding frames around the processing-target images estimated to be other images than 

character images (the sum of respective areas of bounding frames around the processing-target 

images estimated to be other images than character images among the processing-target 

images acquired until the present time since start of the hiding process program) to the area of 

the designation region.  However, the occupied quantity β is not necessarily limited to the ratio 

of the total area of bounding frames around other images than character images to the area of 

the designation region.  For example, the occupied quantity β may be simply the number of 

bounding frames around other images than character images or may be (the number of 

bounding frames around other images than character images)/(the area of the designation 

region). 

 In the step 112, determination is made as to whether there is any image capable of 

serving as a processing-target image in the designation region in the image of the recording 

region expressed by the processing-target image information or not.  When the determination 

results in “Yes”, the processing flow goes back to the step 102.  On the other hand, when the 

determination results in “No”, the processing flow goes to step 114. 

 In the step 114, determination is made as to whether the condition that the occupied 

quantity α stored in the storage region α1 is not smaller than the occupied quantity β stored in 

the storage region β1 is satisfied or not.  When the determination results in “Yes”, the 

designation region is estimated to be a character image region including one or more character 

images, for example, as shown in Fig. 4 (a character image region including character images 

in the example shown in Fig. 4).  Then, the processing flow goes to step S116.  On the other 

hand, when the determination results in “No”, the designation region is estimated to be a non-

character image region including one or more images other than character images.  Then, the 

processing flow goes to step 118. 

 In the step 116, a specific region included in the designation region in the image of the 

recording region expressed by the processing-target image information is hidden by a hiding 

method determined uniquely in accordance with the character image region.  That is, in this 

embodiment, the entire region surrounded by the contour of a bounding rectangular frame 

around the designation region is painted out to thereby hide the specific region included in the 

designation region.  Incidentally, the “specific region” in the case where the designation region 

is estimated to be a character image region means a region included in the designation region.  

For example, the “specific region” is the entire region included in the designation region.  That 

designation region, the determination results in "Yes". Otherwise, the determination results in "No". For
example, a black line segment not shorter than a predetermined length (e.g. a line segment not shorter
than 5 mm) may be used as the black line segment capable of serving as a constituent member of a
table. When the determination in the step 118 results in "Yes", the processing flow goes to step 120. In
the step 120, determination is made as to whether an image obtained by following a line continuous to
the line segment detected by the process of the step 118 is a grating image or not. That is, when a
grating image formed by the line connecting to the line segment included in the designation region is
detected, for example, as shown in Fig. 6, the determination results in "Yes". Otherwise, the
determination results in 
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is, in the process of the step 116, the entire region in the bounding rectangular frames around 

the character images included in the designation region is the “specific region”, so that the 

entire region surrounded by the contour of the bounding rectangular frame around the 

designation region is hidden to thereby hide the specific region. 

 Description is made here on the assumption that the character images are surrounded 

by the contour of the designation region.  Accordingly, in the process of the step 116, the 

entire region surrounded by the contour of the bounding rectangular frame around the 

designation region is painted out to thereby hide all the regions which are included in the 

bounding rectangular frames around the character images respectively and which are the 

specific region included in the designation region.  Alternatively, when the character images 

are partially out of the designation region across the contour of the designation region, an 

entire region surrounded by the contour of a bounding rectangular frame around a combination 

region obtained by adding a continuous line portion extending over the contour of the 

designation region to the designation region may be painted out to thereby hide the specific 

region included in the designation region.  In addition, with respect to the character images in 

the designation region, all the regions surrounded by the contours of the bounding rectangular 

frames around the character images respectively may be painted out to thereby hide the entire 

region of the character images which is the specific region included in the designation region.  

It is preferable that the entire region surrounded by the contour of the designation region is 

painted out when contents recorded in the recording region are intended to be hardly estimated. 

 In the step 118, determination is made as to whether there is any specific color line 

segment (e.g. a black line segment in the embodiment) in the designation region estimated to 

be a non-character image region or not.  That is, when a specific color line segment capable of 

serving as a constituent member of a table is detected from the image included in the 

designation region, the determination results in “Yes”.  Otherwise, the determination results in 

“No”.  For example, a black line segment not shorter than a predetermined length (e.g. a line 

segment not shorter than 5 mm) may be used as the black line segment capable of serving as a 

constituent member of a table.  When the determination in the step 118 results in “Yes”, the 

processing flow goes to step 120.  In the step 120, determination is made as to whether an 

image obtained by following a line continuous to the line segment detected by the process of 

the step 118 is a grating image or not.  That is, when a grating image formed by the line 

connecting to the line segment included in the designation region is detected, for example, as 

shown in Fig. 6, the determination results in “Yes”.  Otherwise, the determination results in 

18 "No". In other words, it may be said that the grating image is a rectangular image including regions
divided like a mesh. The "grating image" mentioned herein does not include a mere rectangular frame.
If the mere rectangular frame is placed as a "table", the mere rectangular frame may be included in the
concept "grating image".       When the determination in the step 120 results in "Yes", the processing
flow goes to step 122. In the step 122, a table inference reference frame determined uniquely in
accordance with the size of the image of the recording region expressed by the processing-target
image information is formed. Then, the processing flow goes to step 124. Incidentally, in this
embodiment, a rectangular frame having a larger area than the area of the reference frame, for
example, as shown in Fig. 6 is used as the "table inference reference frame". The "table inference
reference frame" is not limited thereto. A circular frame or another polygonal frame than the
rectangular frame may be used alternatively. The table inference reference frame according to this
embodiment is provided as a rectangular frame having a size determined uniquely in accordance with
the vertical length and the lateral length of the image of the recording region. For example, the vertical
length of the reference frame is set to have a value obtained by multiplying the vertical length of the
image of the recording region by a predetermined coefficient 7 (e.g. 0.3). The lateral length of the
reference frame is set to have a value obtained by multiplying the lateral length of the image of the
recording region by a predetermined coefficient E (e.g. 0.3). Any coefficients may be used as the
predetermined coefficients 7 and E as long as the coefficients can be used for obtaining the minimum
values (e.g. 1/3 of the vertical length of the image of the recording region and 1/3 of the lateral length
of the image of the recording region) of a size range (e.g. 1/3 to 1/2, both inclusively, of the vertical
length of the image of the recording region and 1/3 to 2/3, both conclusively, of the lateral length of the
image of the recording region with respect to the image of the A4-size recording region) of a table
image expressing a table expected to be recorded with respect to the image of the recording region.
In the step 124, determination is made as to whether the size of the grating image detected by the
process of the step 120 and the size of the table inference reference frame formed by the process of
the step 122 are substantially equal to each other or not. When the determination results in "Yes", the
designation region is estimated to be a table image region including a table image. Then, the
processing flow goes to step 125. In the embodiment, in the process of the step 124, determination is
made as to whether the contour of the grating image detected by the process of the step 120 and the
contour of the table inference reference  19 frame formed by the process of the step 122 overlap with
each other within a predetermined error or not. The determination is not limited thereto. Alternatively,
determination may be made as to whether the area of the grating image and the area of the entire
region surrounded by the table inference reference frame are substantially equal to each other within a
predetermined error or not.       In the step 125, determination is made as to whether character images
are contained in the region surrounded by the contour of the grating image detected by the process of
the step 120 or not. That is, when character images are detected by execution of the processes
corresponding to the steps 102 to 106, the determination results in "Yes" and the processing flow goes
to step 126. Otherwise, the determination results in "No" and the processing flow goes to step 128. A
generally conceptualized table is regarded as a table containing characters in its frame. Therefore, in
this embodiment, existence of character images is regarded as a prerequisite for a table image as
described above. 
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“No”.  In other words, it may be said that the grating image is a rectangular image including 

regions divided like a mesh.  The “grating image” mentioned herein does not include a mere 

rectangular frame.  If the mere rectangular frame is placed as a “table”, the mere rectangular 

frame may be included in the concept “grating image”. 

 When the determination in the step 120 results in “Yes”, the processing flow goes to 

step 122.  In the step 122, a table inference reference frame determined uniquely in accordance 

with the size of the image of the recording region expressed by the processing-target image 

information is formed.  Then, the processing flow goes to step 124.  Incidentally, in this 

embodiment, a rectangular frame having a larger area than the area of the reference frame, for 

example, as shown in Fig. 6 is used as the “table inference reference frame”.  The “table 

inference reference frame” is not limited thereto.  A circular frame or another polygonal frame 

than the rectangular frame may be used alternatively.  The table inference reference frame 

according to this embodiment is provided as a rectangular frame having a size determined 

uniquely in accordance with the vertical length and the lateral length of the image of the 

recording region.  For example, the vertical length of the reference frame is set to have a value 

obtained by multiplying the vertical length of the image of the recording region by a 

predetermined coefficient γ (e.g. 0.3).  The lateral length of the reference frame is set to have a 

value obtained by multiplying the lateral length of the image of the recording region by a 

predetermined coefficient ε (e.g. 0.3).  Any coefficients may be used as the predetermined 

coefficients γ and ε as long as the coefficients can be used for obtaining the minimum values 

(e.g. 1/3 of the vertical length of the image of the recording region and 1/3 of the lateral length 

of the image of the recording region) of a size range (e.g. 1/3 to 1/2, both inclusively, of the 

vertical length of the image of the recording region and 1/3 to 2/3, both conclusively, of the 

lateral length of the image of the recording region with respect to the image of the A4-size 

recording region) of a table image expressing a table expected to be recorded with respect to 

the image of the recording region. 

 In the step 124, determination is made as to whether the size of the grating image 

detected by the process of the step 120 and the size of the table inference reference frame 

formed by the process of the step 122 are substantially equal to each other or not.  When the 

determination results in “Yes”, the designation region is estimated to be a table image region 

including a table image.  Then, the processing flow goes to step 125.  In the embodiment, in 

the process of the step 124, determination is made as to whether the contour of the grating 

image detected by the process of the step 120 and the contour of the table inference reference 

In the step 126, the specific region included in the designation region in the image of the recording
region expressed by the processing-target image information is hidden by a hiding method determined
uniquely in accordance with the table image region. That is, in this embodiment, the entire region
surrounded by the contour of the bounding rectangular frame around the designation region is painted
out to thereby hide the specific region included in the designation region. The "specific region" in the
case where the designation region is estimated to be a table image region means a region included in
the designation region, e.g. the entire region included in the designation region. That is, the entire
region included in the designation region is the "specific region", so that the entire region surrounded
by the contour of the bounding rectangular frame around the designation region is hidden to thereby
hide the specific region in the process of the step 126.       Description is made here on the assumption
that the table image is surrounded by the contour of the designation region. Accordingly, in the
process of the step 126, the entire region surrounded by the contour of the bounding rectangular frame
around the designation region is painted out to thereby hide the entire region of the table image which
is the specific region included in the designation region. When, for example, the contour of the table
image is partially out of the designation region across the contour of the designation region as shown
in Fig. 6, the entire region (specific region) surrounded by the contour of the table image may be
painted out to thereby hide the specific region included in the designation region. When not the whole
of the table image but a cell region (a split region) contained in the table image 20 is set as the
designation region, an entire region (specific region) surrounded by the contour of the cell region may
be painted out to thereby hide the specific region included in the designation region. In this case, the
entire region surrounded by the contour of the cell region may be painted out even when the contour of
the cell region is partially out of the designation region across the contour of the designation region.
When the determination in the step 118, 120 or 124 results in "No", the designation region is estimated
to be a general image region including a general image (e.g. a so-called photographic image). Then,
the processing flow goes to step 128. In the step 128, the specific region included in the designation
region is hidden by a hiding method determined uniquely in accordance with the general image region.
That is, in this embodiment, the entire region surrounded by the contour of the bounding rectangular
frame around the designation region is painted out to thereby hide the specific region included in the
designation region. Incidentally, the "specific region" in the case where the designation region is
estimated to be a general image region means a region included in the designation region, e.g. the
entire region included in the designation region. That is, the entire region included in the designation
region is the "specific region", so that the entire region surrounded by the contour of the bounding
rectangular frame around the designation region is hidden in the process of the step 128.
Description is made here on the assumption that the general image is surrounded by the contour of
the designation region. Accordingly, in the process of the step 128, the entire region surrounded by the
contour of the bounding rectangular frame around the designation region is painted out to thereby hide
the entire region of the general image which is the specific region included in the designation region.
When the contour of the general image is partially out of the designation region across the contour of
the designation region, the entire region (specific region) surrounded by the contour of the general
image may be painted out to thereby hide the specific region included in the designation region.
When the specific region in the image of the recording region is hidden by the process of the step 116,
126 or 128, the hidden image may be displayed on the display portion 10F. If a printer is connected to
the image processing apparatus 10, the printer may be used to record the hidden image on a
recording medium (e.g. a sheet of paper). Image information expressing the hidden image may be
stored in the secondary storage portion 10D. The image information expressing the hidden image may
be transmitted to an external apparatus so that the image information expressing the hidden image
can be stored in a storage unit (e.g. a hard disk device) of the external apparatus.  21 
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frame formed by the process of the step 122 overlap with each other within a predetermined 

error or not.  The determination is not limited thereto.  Alternatively, determination may be 

made as to whether the area of the grating image and the area of the entire region surrounded 

by the table inference reference frame are substantially equal to each other within a 

predetermined error or not. 

 In the step 125, determination is made as to whether character images are contained in 

the region surrounded by the contour of the grating image detected by the process of the step 

120 or not.  That is, when character images are detected by execution of the processes 

corresponding to the steps 102 to 106, the determination results in “Yes” and the processing 

flow goes to step 126.  Otherwise, the determination results in “No” and the processing flow 

goes to step 128.  A generally conceptualized table is regarded as a table containing characters 

in its frame.  Therefore, in this embodiment, existence of character images is regarded as a 

prerequisite for a table image as described above. 

 In the step 126, the specific region included in the designation region in the image of 

the recording region expressed by the processing-target image information is hidden by a 

hiding method determined uniquely in accordance with the table image region.  That is, in this 

embodiment, the entire region surrounded by the contour of the bounding rectangular frame 

around the designation region is painted out to thereby hide the specific region included in the 

designation region.  The “specific region” in the case where the designation region is 

estimated to be a table image region means a region included in the designation region, e.g. the 

entire region included in the designation region.  That is, the entire region included in the 

designation region is the “specific region”, so that the entire region surrounded by the contour 

of the bounding rectangular frame around the designation region is hidden to thereby hide the 

specific region in the process of the step 126. 

 Description is made here on the assumption that the table image is surrounded by the 

contour of the designation region.  Accordingly, in the process of the step 126, the entire 

region surrounded by the contour of the bounding rectangular frame around the designation 

region is painted out to thereby hide the entire region of the table image which is the specific 

region included in the designation region.  When, for example, the contour of the table image 

is partially out of the designation region across the contour of the designation region as shown 

in Fig. 6, the entire region (specific region) surrounded by the contour of the table image may 

be painted out to thereby hide the specific region included in the designation region.  When 

not the whole of the table image but a cell region (a split region) contained in the table image 

As described above in detail, in accordance with the image processing apparatus according to this
embodiment, a reference frame with a size determined uniquely in accordance with a recording region
is formed, the type of a processing-target image in an image included in a designation region in the
recording region is estimated based on the size of a bounding frame around the processing-target
image and the size of the reference frame, and a specific region included in the designation region is
hidden by a hiding method determined uniquely in accordance with the estimated type. Accordingly, an
intended region can be hidden more accurately than the case where this configuration is not provided.
Although the embodiment has been described in the case where processing of painting out a specific
region contained in a designation region to thereby prevent an image in the specific region from being
visually recognized is exemplified as "hiding", the concept "hiding" described in the embodiment is not
limited thereto. For example, the concept "hiding" may include "hatching" in the specific region.
"Hatching" means processing using a pattern, a character, a color or a combination thereof to make
part of the image in the specific region visually recognizable when the pattern, the character, the color
or the combination thereof is superposed on the specific region.      Although the embodiment has
been described in the case where the reference frame and the table inference reference frame are
provided as predetermined frames, the reference frame and the table inference reference frame are
not limited thereto. For example, the shape and size of each of the frames may be changed and set in
accordance with a user's instruction through the acceptance portion 10E.      Although the embodiment
has been described in the case where the occupied quantities a and  are determined in accordance
with a predetermined single definition, the occupied quantities a and  are not limited thereto. For
example, one definition may be designated from various definitions different in terms of the method of
determining the occupied quantities a and  in accordance with a user's instruction through the
acceptance portion 10E so that the occupied quantities a and  can be determined in accordance with
the designated definition.      Although the embodiment has been described based on a form example
in the case where a designation method using a designation frame is used, the invention is not limited
thereto. For example, a region merely painted out with a fluorescent color marker may be set as the
designation region. Thus, the method of determining the designation region is not limited to one
method.  22       The foregoing description of the exemplary embodiments of the present invention has
been provided for the purposes of illustration and description. It is not intended to be exhaustive or to
limit the invention to the precise forms disclosed. Obviously, many modifications and variations will be
apparent to practitioners skilled in the art. The embodiments were chosen and described in order to
best explain the principles of the invention and its practical applications, thereby enabling others skilled
in the art to understand the invention for various embodiments and with the various modifications as
are suited to the particular use contemplated. It is intended that the scope of the invention be defined
by the following claims and their equivalents.  
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is set as the designation region, an entire region (specific region) surrounded by the contour of 

the cell region may be painted out to thereby hide the specific region included in the 

designation region.  In this case, the entire region surrounded by the contour of the cell region 

may be painted out even when the contour of the cell region is partially out of the designation 

region across the contour of the designation region. 

 When the determination in the step 118, 120 or 124 results in “No”, the designation 

region is estimated to be a general image region including a general image (e.g. a so-called 

photographic image).  Then, the processing flow goes to step 128.  In the step 128, the specific 

region included in the designation region is hidden by a hiding method determined uniquely in 

accordance with the general image region.  That is, in this embodiment, the entire region 

surrounded by the contour of the bounding rectangular frame around the designation region is 

painted out to thereby hide the specific region included in the designation region.  Incidentally, 

the “specific region” in the case where the designation region is estimated to be a general 

image region means a region included in the designation region, e.g. the entire region included 

in the designation region.  That is, the entire region included in the designation region is the 

“specific region”, so that the entire region surrounded by the contour of the bounding 

rectangular frame around the designation region is hidden in the process of the step 128. 

 Description is made here on the assumption that the general image is surrounded by the 

contour of the designation region.  Accordingly, in the process of the step 128, the entire 

region surrounded by the contour of the bounding rectangular frame around the designation 

region is painted out to thereby hide the entire region of the general image which is the 

specific region included in the designation region.  When the contour of the general image is 

partially out of the designation region across the contour of the designation region, the entire 

region (specific region) surrounded by the contour of the general image may be painted out to 

thereby hide the specific region included in the designation region. 

 When the specific region in the image of the recording region is hidden by the process 

of the step 116, 126 or 128, the hidden image may be displayed on the display portion 10F.  If 

a printer is connected to the image processing apparatus 10, the printer may be used to record 

the hidden image on a recording medium (e.g. a sheet of paper).  Image information 

expressing the hidden image may be stored in the secondary storage portion 10D.  The image 

information expressing the hidden image may be transmitted to an external apparatus so that 

the image information expressing the hidden image can be stored in a storage unit (e.g. a hard 

disk device) of the external apparatus. 

23 What is claimed is: 1. An image estimating apparatus comprising:       a forming unit that forms a
reference frame with a size determined uniquely in accordance with a size of a recording region where
an image is recorded; and       an estimating unit that estimates a type of a single image based on a
size of a bounding frame around the single image and the size of the reference frame formed by the
forming unit, the single image being a target of type inference in an image contained in a designation
region in a recording region image which is an image indicating the recording region where an image
is recorded. 2. The image estimating apparatus according to Claim 1, wherein:        the estimating unit
estimates a fact that the single image as the target of type inference contained in the bounding frame
is a character image expressing a character when the bounding frame is included in the reference
frame formed by the forming unit, and estimates a fact that the single image as the target of type
inference contained in the bounding frame is another image than a character image when the
bounding frame is not included in the reference frame formed by the forming unit. 3. The image
estimating apparatus according to Claim 2, wherein:       when the estimating unit estimates the fact
that the single image is a character image, the estimating unit further estimates a fact that the
designation region is a character image region containing one or more character images when an
occupied quantity of character images in the designation region is not smaller than an occupied
quantity of one or more images other than the character images in the designation region; and 
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 As described above in detail, in accordance with the image processing apparatus 

according to this embodiment, a reference frame with a size determined uniquely in 

accordance with a recording region is formed, the type of a processing-target image in an 

image included in a designation region in the recording region is estimated based on the size 

of a bounding frame around the processing-target image and the size of the reference frame, 

and a specific region included in the designation region is hidden by a hiding method 

determined uniquely in accordance with the estimated type.  Accordingly, an intended region 

can be hidden more accurately than the case where this configuration is not provided. 

 Although the embodiment has been described in the case where processing of painting 

out a specific region contained in a designation region to thereby prevent an image in the 

specific region from being visually recognized is exemplified as “hiding”, the concept “hiding” 

described in the embodiment is not limited thereto.  For example, the concept “hiding” may 

include “hatching” in the specific region.  “Hatching” means processing using a pattern, a 

character, a color or a combination thereof to make part of the image in the specific region 

visually recognizable when the pattern, the character, the color or the combination thereof is 

superposed on the specific region. 

 Although the embodiment has been described in the case where the reference frame 

and the table inference reference frame are provided as predetermined frames, the reference 

frame and the table inference reference frame are not limited thereto.  For example, the shape 

and size of each of the frames may be changed and set in accordance with a user’s instruction 

through the acceptance portion 10E. 

 Although the embodiment has been described in the case where the occupied quantities 

α and β are determined in accordance with a predetermined single definition, the occupied 

quantities α and β are not limited thereto.  For example, one definition may be designated 

from various definitions different in terms of the method of determining the occupied 

quantities α and β in accordance with a user’s instruction through the acceptance portion 10E 

so that the occupied quantities α and β can be determined in accordance with the designated 

definition. 

 Although the embodiment has been described based on a form example in the case 

where a designation method using a designation frame is used, the invention is not limited 

thereto.  For example, a region merely painted out with a fluorescent color marker may be set 

as the designation region.  Thus, the method of determining the designation region is not 

limited to one method. 

when the estimating unit estimates the fact that the single image is another image than a character
image, the estimating unit further estimates a fact that the designation region is a non-character image
region containing one or more images other than character images when an occupied quantity of
character images in the designation region is smaller than an occupied quantity of one or more images
other than the character images in the designation region. 24 the size of the reference frame;       the
image estimating apparatus further comprises a grating image detecting unit which detects a specific
color line segment from the non-character image region estimated by the estimating unit and which
detects a grating image including the detected line segment as a constituent member when the line
segment is detected; and       the estimating unit further estimates a fact that the non-character image
region is a table image region containing a table image indicating a table when both a first condition
and a second condition are satisfied, and estimates a fact that the non-character image region is a
general image region containing a general image expressing another image than the character image
and the table image when at least one of the first and second conditions is not satisfied, the first
condition being a condition that a size of the grating image detected by the grating image detecting
unit is substantially equal to a size of the table inference reference frame formed by the forming unit,
the second condition being a condition that character images are contained in a region surrounded by
a contour of the grating image detected by the grating image detecting unit.       5. The image
estimating apparatus according to Claim 4, wherein:        the table inference reference frame is a
rectangular frame with a size determined uniquely in accordance with a vertical length and a lateral
length in the recording region.       6. The image estimating apparatus according to any one of Claims 1
through 5, wherein: the single image is an image formed from a set of continuous specific color pixels. 
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 The foregoing description of the exemplary embodiments of the present invention has 

been provided for the purposes of illustration and description. It is not intended to be 

exhaustive or to limit the invention to the precise forms disclosed. Obviously, many 

modifications and variations will be apparent to practitioners skilled in the art. The 

embodiments were chosen and described in order to best explain the principles of the 

invention and its practical applications, thereby enabling others skilled in the art to understand 

the invention for various embodiments and with the various modifications as are suited to the 

particular use contemplated.  It is intended that the scope of the invention be defined by the 

following claims and their equivalents. 

7. The image estimating apparatus according to any one of Claims 1 through 6, wherein:        the
reference frame is a rectangular frame with a size determined uniquely in accordance with a vertical
length and a lateral length in the recording region.       8. The image estimating apparatus according to
any one of Claims 1 through 7, wherein:  25 9. An image processing apparatus comprising:       a
forming unit which forms a reference frame with a size determined uniquely in accordance with a size
of a recording region where an image is recorded;       an estimating unit which estimates a type of a
single image based on a size of a bounding frame around the single image and the size of the
reference frame formed by the forming unit, the single image being a target of type inference in an
image contained in a designation region in a recording region image which is an image indicating the
recording region where an image is formed; and       a hiding unit which hides a specific region
contained in the designation region by a hiding method determined uniquely in accordance with the
type estimated by the estimating unit. 
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What is claimed is: 

 

 1. An image estimating apparatus comprising: 

 a forming unit that forms a reference frame with a size determined uniquely in 

accordance with a size of a recording region where an image is recorded; and 

 an estimating unit that estimates a type of a single image based on a size of a bounding 

frame around the single image and the size of the reference frame formed by the forming unit, 

the single image being a target of type inference in an image contained in a designation region 

in a recording region image which is an image indicating the recording region where an image 

is recorded. 

 

 2. The image estimating apparatus according to Claim 1, wherein:  

the estimating unit estimates a fact that the single image as the target of type inference 

contained in the bounding frame is a character image expressing a character when the 

bounding frame is included in the reference frame formed by the forming unit, and estimates a 

fact that the single image as the target of type inference contained in the bounding frame is 

another image than a character image when the bounding frame is not included in the 

reference frame formed by the forming unit. 

 

 3. The image estimating apparatus according to Claim 2, wherein: 

 when the estimating unit estimates the fact that the single image is a character image, 

the estimating unit further estimates a fact that the designation region is a character image 

region containing one or more character images when an occupied quantity of character 

images in the designation region is not smaller than an occupied quantity of one or more 

images other than the character images in the designation region; and 

 when the estimating unit estimates the fact that the single image is another image than 

a character image, the estimating unit further estimates a fact that the designation region is a 

non-character image region containing one or more images other than character images when 

an occupied quantity of character images in the designation region is smaller than an occupied 

quantity of one or more images other than the character images in the designation region. 

 

 4. The image estimating apparatus according to Claim 3, wherein: 

 the forming unit further forms a table inference reference frame with a larger size than 

10. The image processing apparatus according to Claim 9, wherein:        the estimating unit estimates
a fact that the single image as the target of type inference contained in the bounding frame is a
character image expressing a character when the bounding frame is included in the reference frame
formed by the forming unit, and estimates a fact that the single image as the target of type inference
contained in the bounding frame is another image than a character image when the bounding frame is
not included in the reference frame formed by the forming unit. 11. The image processing apparatus
according to Claim 10, wherein:       when the estimating unit estimates the fact that the single image is
a character image, the estimating unit further estimates a fact that the designation region is a
character image region containing one or more character images when an occupied quantity of
character images in the designation region is not smaller than an occupied quantity of one or more
images other than the character images in the designation region;       when the estimating unit
estimates the fact that the single image is another image than a character image, the estimating unit
further estimates a fact that the designation region is a non-character image region containing one or
more images other than character images when an occupied quantity of character images in the
designation region is smaller than an occupied quantity of one or more images other than the
character images in the designation region; and the hiding unit hides the character image region
estimated by the estimating unit after 26 shaping the character image region into a predetermined
shape to embrace the character image region in the specific region, and hides the specific region
contained in the non-character image region estimated by the estimating unit by a hiding method
corresponding to the type of each image contained in the specific region. 12. The image processing
apparatus according to Claim 11, wherein: 
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the size of the reference frame; 

 the image estimating apparatus further comprises a grating image detecting unit which 

detects a specific color line segment from the non-character image region estimated by the 

estimating unit and which detects a grating image including the detected line segment as a 

constituent member when the line segment is detected; and 

 the estimating unit further estimates a fact that the non-character image region is a 

table image region containing a table image indicating a table when both a first condition and 

a second condition are satisfied, and estimates a fact that the non-character image region is a 

general image region containing a general image expressing another image than the character 

image and the table image when at least one of the first and second conditions is not satisfied, 

the first condition being a condition that a size of the grating image detected by the grating 

image detecting unit is substantially equal to a size of the table inference reference frame 

formed by the forming unit, the second condition being a condition that character images are 

contained in a region surrounded by a contour of the grating image detected by the grating 

image detecting unit. 

 

 5. The image estimating apparatus according to Claim 4, wherein:  

the table inference reference frame is a rectangular frame with a size determined 

uniquely in accordance with a vertical length and a lateral length in the recording region. 

 

 6. The image estimating apparatus according to any one of Claims 1 through 5, 

wherein:  

the single image is an image formed from a set of continuous specific color pixels. 

 

 7. The image estimating apparatus according to any one of Claims 1 through 6, 

wherein:  

the reference frame is a rectangular frame with a size determined uniquely in 

accordance with a vertical length and a lateral length in the recording region. 

 

 8. The image estimating apparatus according to any one of Claims 1 through 7, 

wherein:  

the bounding frame is a bounding rectangular frame around the single image which is 

the target of type inference. 

the forming unit further forms a table inference reference frame with a larger size than the size of the
reference frame;       the image processing apparatus further comprises a grating image detecting unit
which detects a specific color line segment from the non-character image region estimated by the
estimating unit and which detects a grating image including the detected line segment as a constituent
member when the line segment is detected;       the estimating unit further estimates a fact that the
non-character image region is a table image region containing a table image indicating a table when
both a first condition and a second condition are satisfied, and estimates a fact that the non-character
image region is a general image region containing a general image indicating another image than the
character image and the table image when at least one of the first and second conditions is not
satisfied, the first condition being a condition that a size of the grating image detected by the grating
image detecting unit is substantially equal to a size of the table inference reference frame formed by
the forming unit, the second condition being a condition that character images are contained in a
region surrounded by a contour of the grating image detected by the grating image detecting unit; and
the hiding unit hides the character image region estimated by the estimating unit after shaping the
character image region into a predetermined shape to embrace the character image region in the
specific region, hides an entire region surrounded by a contour of the table image region estimated by
the estimating unit, and hides an entire region surrounded by a contour of the general image region
estimated by the estimating unit. 13. The image processing apparatus according to Claim 11, wherein:
the forming unit further forms a table inference reference frame with a larger size than the size of the
reference frame;       the image processing apparatus further comprises a grating image detecting unit
which detects a specific color line segment from the non-character image region estimated by the  27 
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 9. An image processing apparatus comprising: 

 a forming unit which forms a reference frame with a size determined uniquely in 

accordance with a size of a recording region where an image is recorded; 

 an estimating unit which estimates a type of a single image based on a size of a 

bounding frame around the single image and the size of the reference frame formed by the 

forming unit, the single image being a target of type inference in an image contained in a 

designation region in a recording region image which is an image indicating the recording 

region where an image is formed; and 

 a hiding unit which hides a specific region contained in the designation region by a 

hiding method determined uniquely in accordance with the type estimated by the estimating 

unit. 

 

 10. The image processing apparatus according to Claim 9, wherein:  

the estimating unit estimates a fact that the single image as the target of type inference 

contained in the bounding frame is a character image expressing a character when the 

bounding frame is included in the reference frame formed by the forming unit, and estimates a 

fact that the single image as the target of type inference contained in the bounding frame is 

another image than a character image when the bounding frame is not included in the 

reference frame formed by the forming unit. 

 

 11. The image processing apparatus according to Claim 10, wherein: 

 when the estimating unit estimates the fact that the single image is a character image, 

the estimating unit further estimates a fact that the designation region is a character image 

region containing one or more character images when an occupied quantity of character 

images in the designation region is not smaller than an occupied quantity of one or more 

images other than the character images in the designation region; 

 when the estimating unit estimates the fact that the single image is another image than 

a character image, the estimating unit further estimates a fact that the designation region is a 

non-character image region containing one or more images other than character images when 

an occupied quantity of character images in the designation region is smaller than an occupied 

quantity of one or more images other than the character images in the designation region; and 

 the hiding unit hides the character image region estimated by the estimating unit after 

estimating unit and which detects a grating image including the detected line segment as a constituent
member when the line segment is detected;       the estimating unit further estimates a fact that the
non-character image region is a table image region containing a table image indicating a table when
both a first condition and a second condition are satisfied, and estimates a fact that the non-character
image region is a general image region containing a general image indicating another image than the
character image and the table image when at least one of the first and second conditions is not
satisfied, the first condition being a condition that a size of the grating image detected by the grating
image detecting unit is substantially equal to a size of the table inference reference frame formed by
the forming unit, the second condition being a condition that character images are contained in a
region surrounded by a contour of the grating image detected by the grating image detecting unit; and
the hiding unit hides the character image region estimated by the estimating unit after shaping the
character image region into a predetermined shape to embrace the character image region in the
specific region, hides an entire region surrounded by the contour of the grating image detected by the
grating image detecting unit, and hides an entire region surrounded by a contour of the general image
region estimated by the estimating unit. 14. The image processing apparatus according to Claim 11,
wherein:       the forming unit further forms a table inference reference frame with a larger size than the
size of the reference frame;       the image processing apparatus further comprises a grating image
detecting unit which detects a specific color line segment from the non-character image region
estimated by the estimating unit and which detects a grating image including the detected line
segment as a constituent member when the line segment is detected;       the estimating unit further
estimates a fact that the non-character image region is a table image region containing a table image
indicating a table when both a first condition and a second condition are satisfied, and estimates a fact
that the non-character image region is a general image region containing a general image indicating
another image than the character image and the table image when at least one of the first and second
conditions is not satisfied, the first condition being a condition that a size of the grating image detected
by the grating image detecting unit is substantially equal to a size of the table inference reference
frame formed by the forming unit, the second condition being a condition that character images are 28
contained in a region surrounded by a contour of the grating image detected by the grating image
detecting unit; and 
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shaping the character image region into a predetermined shape to embrace the character image 

region in the specific region, and hides the specific region contained in the non-character 

image region estimated by the estimating unit by a hiding method corresponding to the type of 

each image contained in the specific region. 

 

 12. The image processing apparatus according to Claim 11, wherein: 

 the forming unit further forms a table inference reference frame with a larger size than 

the size of the reference frame;  

 the image processing apparatus further comprises a grating image detecting unit which 

detects a specific color line segment from the non-character image region estimated by the 

estimating unit and which detects a grating image including the detected line segment as a 

constituent member when the line segment is detected; 

 the estimating unit further estimates a fact that the non-character image region is a 

table image region containing a table image indicating a table when both a first condition and 

a second condition are satisfied, and estimates a fact that the non-character image region is a 

general image region containing a general image indicating another image than the character 

image and the table image when at least one of the first and second conditions is not satisfied, 

the first condition being a condition that a size of the grating image detected by the grating 

image detecting unit is substantially equal to a size of the table inference reference frame 

formed by the forming unit, the second condition being a condition that character images are 

contained in a region surrounded by a contour of the grating image detected by the grating 

image detecting unit; and 

the hiding unit hides the character image region estimated by the estimating unit after 

shaping the character image region into a predetermined shape to embrace the character image 

region in the specific region, hides an entire region surrounded by a contour of the table image 

region estimated by the estimating unit, and hides an entire region surrounded by a contour of 

the general image region estimated by the estimating unit. 

 

 13. The image processing apparatus according to Claim 11, wherein: 

 the forming unit further forms a table inference reference frame with a larger size than 

the size of the reference frame;  

 the image processing apparatus further comprises a grating image detecting unit which 

detects a specific color line segment from the non-character image region estimated by the 

the hiding unit hides the character image region estimated by the estimating unit after shaping the
character image region into a predetermined shape to embrace the character image region in the
specific region, hides an entire region surrounded by a contour of a cell contained in the grating image
detected by the grating image detecting unit and contained in the designation region, and hides an
entire region surrounded by a contour of the general image region estimated by the estimating unit.
15. The image processing apparatus according to any one of Claims 12 through 14, wherein:        the
table inference reference frame is a rectangular frame with a size determined uniquely in accordance
with a vertical length and a lateral length in the recording region.       16. The image processing
apparatus according to any one of Claims 9 through 15, wherein: the single image is an image formed
from a set of continuous specific color pixels.       17. The image processing apparatus according to
any one of Claims 9 through 16, wherein:        the reference frame is a rectangular frame with a size
determined uniquely in accordance with a vertical length and a lateral length in the recording region.
18. The image processing apparatus according to any one of Claims 9 through 17, wherein:        the
bounding frame is a bounding rectangular frame around the single image which is the target of type
inference. 
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estimating unit and which detects a grating image including the detected line segment as a 

constituent member when the line segment is detected;  

 the estimating unit further estimates a fact that the non-character image region is a 

table image region containing a table image indicating a table when both a first condition and 

a second condition are satisfied, and estimates a fact that the non-character image region is a 

general image region containing a general image indicating another image than the character 

image and the table image when at least one of the first and second conditions is not satisfied, 

the first condition being a condition that a size of the grating image detected by the grating 

image detecting unit is substantially equal to a size of the table inference reference frame 

formed by the forming unit, the second condition being a condition that character images are 

contained in a region surrounded by a contour of the grating image detected by the grating 

image detecting unit; and 

 the hiding unit hides the character image region estimated by the estimating unit after 

shaping the character image region into a predetermined shape to embrace the character image 

region in the specific region, hides an entire region surrounded by the contour of the grating 

image detected by the grating image detecting unit, and hides an entire region surrounded by a 

contour of the general image region estimated by the estimating unit. 

 

 14. The image processing apparatus according to Claim 11, wherein: 

 the forming unit further forms a table inference reference frame with a larger size than 

the size of the reference frame;  

 the image processing apparatus further comprises a grating image detecting unit which 

detects a specific color line segment from the non-character image region estimated by the 

estimating unit and which detects a grating image including the detected line segment as a 

constituent member when the line segment is detected;  

 the estimating unit further estimates a fact that the non-character image region is a 

table image region containing a table image indicating a table when both a first condition and 

a second condition are satisfied, and estimates a fact that the non-character image region is a 

general image region containing a general image indicating another image than the character 

image and the table image when at least one of the first and second conditions is not satisfied, 

the first condition being a condition that a size of the grating image detected by the grating 

image detecting unit is substantially equal to a size of the table inference reference frame 

formed by the forming unit, the second condition being a condition that character images are 

19. A program causing a computer to execute a process for an image estimating method, the process
comprising:       forming a reference frame with a size determined uniquely in accordance with a size of
a recording region where an image is recorded; and estimating a type of a single image based on a
size of a bounding frame around the  29 single image and the size of the formed reference frame, the
single image being a target of type inference in an image contained in a designation region in a
recording region image which is an image indicating the recording region where an image is recorded.
20. A program causing a computer to execute a process for an image processing method, the process
comprising:       forming a reference frame with a size determined uniquely in accordance with a size of
a recording region where an image is recorded;       estimating a type of a single image based on a
size of a bounding frame around the single image and the size of the formed reference frame, the
single image being a target of type inference in an image contained in a designation region in a
recording region image which is an image indicating the recording region where an image is recorded;
and 



28 

 

contained in a region surrounded by a contour of the grating image detected by the grating 

image detecting unit; and 

 the hiding unit hides the character image region estimated by the estimating unit after 

shaping the character image region into a predetermined shape to embrace the character image 

region in the specific region, hides an entire region surrounded by a contour of a cell contained 

in the grating image detected by the grating image detecting unit and contained in the 

designation region, and hides an entire region surrounded by a contour of the general image 

region estimated by the estimating unit. 

 

 15. The image processing apparatus according to any one of Claims 12 through 14, 

wherein:  

the table inference reference frame is a rectangular frame with a size determined 

uniquely in accordance with a vertical length and a lateral length in the recording region. 

 

 16. The image processing apparatus according to any one of Claims 9 through 15, 

wherein:  

the single image is an image formed from a set of continuous specific color pixels. 

 

 17. The image processing apparatus according to any one of Claims 9 through 16, 

wherein:  

the reference frame is a rectangular frame with a size determined uniquely in 

accordance with a vertical length and a lateral length in the recording region.  

 

 18. The image processing apparatus according to any one of Claims 9 through 17, 

wherein:  

the bounding frame is a bounding rectangular frame around the single image which is 

the target of type inference. 

 

 19. A program causing a computer to execute a process for an image estimating 

method, the process comprising: 

 forming a reference frame with a size determined uniquely in accordance with a size of 

a recording region where an image is recorded; and 

 estimating a type of a single image based on a size of a bounding frame around the 

hiding a specific region contained in the designation region by a hiding method determined uniquely in
accordance with the type estimated by the estimating unit. 
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single image and the size of the formed reference frame, the single image being a target of 

type inference in an image contained in a designation region in a recording region image 

which is an image indicating the recording region where an image is recorded. 

 

 20. A program causing a computer to execute a process for an image processing 

method, the process comprising: 

 forming a reference frame with a size determined uniquely in accordance with a size of 

a recording region where an image is recorded; 

 estimating a type of a single image based on a size of a bounding frame around the 

single image and the size of the formed reference frame, the single image being a target of 

type inference in an image contained in a designation region in a recording region image 

which is an image indicating the recording region where an image is recorded; and  

 hiding a specific region contained in the designation region by a hiding method 

determined uniquely in accordance with the type estimated by the estimating unit. 

 

 

 


