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(54) Title: CHARACTER RECOGNITION USING PREVIOUS RECOGNITION RESULT OF SIMILAR CHARACTER

(57) Abstract: An image reading apparatus is provided. The image reading apparatus includes

a memory to store a character set including characters of similar shape, a scan device to scan a

r~—400 document, and a processor to generate a scan image corresponding to the scanned document, and
perform character recognition of the scan image, wherein the processor recognizes the characters
of similar shape by using characteristic information of a character included in a word that succeeds
in recognition among words including a character included in the character set.
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Description

Title of Invention: CHARACTER RECOGNITION USING

PREVIOUS RECOGNITION RESULT OF SIMILAR

CHARACTER
Background Art

An image reading apparatus is an apparatus for scanning an original image such as a
document, a picture, a film, or the like and converting the scanned image into digital
data. The digital data may be displayed on a monitor of a computer or printed by a
printer and generated as an output image.

An image reading apparatus may support a character recognition function, thus

making it is possible to generate scan data capable of extracting text.
Disclosure of Invention

Brief Description of Drawings

The above and other aspects, features, and advantages of certain examples of the
disclosure will be more apparent from the following description taken in conjunction
with the accompanying drawings, in which:

FIG. 1 is a view illustrating a configuration of an image reading apparatus, according
to an example;

FIG. 2 is a view illustrating a more detailed configuration of an image reading
apparatus, according to an example;

FIG. 3 is a view illustrating a configuration of a scan device, such as the scan device
of FIG. 1, according to an example;

FIG. 4 is a view illustrating a pre-registered character set, according to an example;

FIG. 5 is a view to explain shape information, according to an example;

FIG. 6 is a flowchart of a character recognition method, according to an example;
and

FIG. 7 is a flowchart of a character recognition method on a page basis, according to
an example.

Throughout the drawings, it should be noted that like reference numbers are used to
depict the same or similar elements, features, parts, components, and structures.
Mode for the Invention

Hereinafter, various examples will be described with reference to the drawings. The
examples described below may be modified and implemented in various different
forms. In order to more clearly describe the features of the examples, a detailed de-

scription of matters known to those skilled in the art will be omitted.
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When the specification states that one constituent element is "connected to" another
constituent element, it includes a case in which the two constituent elements are
connected to each other with another constituent element intervened therebetween as
well as a case in which the two constituent elements are directly connected to each
other. Further, when one constituent element "comprises (or includes)" another con-
stituent element, unless specifically stated to the contrary, it includes a case in which
other constituent elements may be further included rather than precluding the same.

The expression "image forming job" as used herein may refer to various jobs related
with an image, such as, formation of an image or generation/storage/transmission of an
image file (e.g., printing, copying, scanning, or faxing), and the expression "job" as
used herein may refer to not only the image forming job, but also a series of processes
required for performance of the image forming job.

The expression "image forming apparatus" as used herein may refer to an apparatus
that scans an image of the document and generates a scanned image. Examples of an
image forming apparatus may include a scanner, a copier, a facsimile, or a multi-
function printer (MFP) implementing functions of the above. Meanwhile, when the
image forming apparatus is a copier, a facsimile, an MFP, or the like, which are
capable of the image forming job, the copier, the facsimile, the MFP, or the like may
also be referred to as the image forming apparatus.

The expression "content” as used herein may refer to any type of data as a subject of
the image forming job, such as a picture, an image, a document file, or the like.

The expression "scan image" as used herein may refer to a scan image in an image
reading apparatus such as a black and while image, a color image, etc. or file formats
of various forms (e.g., BMP, JPG, TIFF, PDF, etc.)

The expression "main scanning direction" as used herein may refer to a scanning
direction of a scanning apparatus, specifically, a direction perpendicular to a
movement direction of a document (or a scanning apparatus).

The expression "sub-scanning direction" as used herein may refer to a movement
direction of a document (or a scanning apparatus).

The expression "user"” as used herein may refer to a person who performs a ma-
nipulation related to an image forming job using the image forming apparatus or a
device connected to the image forming apparatus by wires or wirelessly. Further, the
expression "manager” as used herein may refer to a person who has an authority to
access all the functions and systems of the image forming apparatus. The "manager”
and the "user" may refer to the same person.

FIG. 1 is a view illustrating a configuration of an image reading apparatus, according
to an example.

Referring to FIG. 1, an image reading apparatus 100 may include a memory 110, a
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scan device 120, and a processor 130.

The memory 110 may store scan data scanned by the image reading apparatus 100.
The memory 110 may store a scan image generated by the processor 130, which will
be described below, a character recognition result, a word recognition result, or the
like.

The memory 110 may store character sets including characters of similar shape. A
character set may be a group of characters of similar shape, for example, e, 0, or 1, I, 1,
f, etc. as shown in FIG. 4. Characters of similar shape may be likely to be recognized
as being different from actual characters according to font, scan resolution of printed
material, etc. For example, "e" may have a shape of "0" depending on a scan en-
vironment, and in this case, "e" may be recognized as "o" rather than "e".

According to examples of the present disclosure, similar types of characters having a
high possibility of misrecognition, that is, a character set may be stored, and characters
included in the character set may be recognized by using characteristic information of
the characters.

Such a character set may be initially provided by a manufacturer of the image
reading apparatus 100, or set by a user.

A character may be a minimum unit for a word, and may be a letter of an alphabet,
Hangul, a Chinese character, etc., or may be referred to as a letter.

The memory 110 may store characteristic information of characters included in a
character set. The characteristic information may be reset in a unit of a document page.
a scan job, or the like.

The characteristic information of a character may be shape information of the
character. For example, shape information of the character may include edge direction
information, dot count information, transition count information, height information,
etc. in an image area including a character. The meaning and extraction method of each
information will be described with reference to FIG. 5.

The memory 110 may include dictionary information. The dictionary information
may include information of words in the dictionary.

The memory 110 may be embodied as a storage medium in the image reading
apparatus 100 or an external storage medium such as a removable disk including a
universal serial bus (USB) memory, a storage medium connected to a host, a web
server through a network, or the like.

The scan device 120 may scan a document. For example, the scan device 120 may
irradiate light onto the document, and read image information of the document from
reflected light. The scan device 120 may be embodied in the form of a flatbed and/or
an automatic document feeder (ADF).

The processor 130 may control each constituent element of the image reading
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apparatus 100. For example, the processor 130 may be embodied as a central
processing unit (CPU), an application specific integrated circuit (ASIC), etc. The
processor 130 may, based on a scan command being input from a user, control the scan
device 120 to scan a document.

The processor 130 may generate a scan image based on data provided by the scan
device 120. The processor 130 may perform various image processing operations with
respect to the initially scanned image. For example, the image processing may be a
skew correction, a color correction, or the like.

The processor 130 may recognize a character included in the scan image, and
generate a content having a character recognition result. The content may be a scan
image which can extract the character recognition result as text, or a text file or text in-
formation including only the character recognition result.

The processor 130 may binarize a scan image, divide the binarized scan image into a
plurality of areas, and perform a character recognition operation on an area including
text.

When a character included in a character set is identified in the character recognition
operation, the processor 130 may perform recognition of the character included in the
character set based on characteristic information of a character with successful word
recognition among words including the character.

The processor 130 may extract at least one candidate character for each character in a
scan image. The processor 130 may divide a scan image on a character basis, and
extract at least one candidate character having a confidence value greater than a prede-
termined threshold value for each divided image area. In an example, the processor
130 may recognize a candidate character having a highest confidence value in the area
as a character for the area.

The processor 130 may recognize a word by using at least one candidate character
(or a recognized character) extracted from each character forming a word and
dictionary information. When a combination of candidate characters extracted from re-
spective characters forming a word matches with a word in the dictionary information,
the processor 130 may recognize the combination of the candidate characters as a word
for the image area.

When a character included in a character set is included in the extracted candidate
character, the processor 130 may extract characteristic information on the character,
and when recognition of the word is successful, store the characteristic information of
the character and the recognition result corresponding to the characteristic information
in the memory 110.

When recognition of the word including the character included in the character set

fails, the processor 130 may compare the characteristic information on the character
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with the character information of the character stored in the memory 110 and perform
an additional recognition process for the character.

For example, if the words "envy" and "eye" exist in a document, the character "e"
may have the form of "0" for reasons such as font uniqueness, blur of the print
material, a low resolution, or the like. In this case, in the character recognition process,
the words "envy" and "eye" may be recognized as "Onvy" and "0y0", and the "0" and
the "e" may be extracted as a candidate character with respect to "0".

Accordingly, in the word recognition process, "Onvy" may be recognized as "envy"
or "onvy", and "Oy0" may be recognized as "eye", "oyo", "oye", or "eyo". In this case,
the processor 130 may recognize "Onvy" as "envy" based on the word in the dictionary.
However, all of "eye", "oyo", and "oye" may be present in the dictionary, and thus it is
difficult to recognize a correct word with only dictionary information with respect to
"0y0".

However, since the same character repeatedly exists in one document, and the type of
character is the same, the processor 130 may store the characteristic information of "0"
and the recognition result of "e" in the memory 110 with respect to "Onvy" that
succeeds in word recognition.

Accordingly, in the word recognition process of "0y0", the processor 130 may
extract characteristic information on "0", compare the characteristic information with
the characteristic information of "0" stored in the memory 110, and recognize "0" of
the word "Oy0" as "e".

Since a character shape is changed in a unit of a document, a scan job, or the like, the
processor 130 may reset the characteristic information stored in the memory 110 in a
unit of a document page, a scan job, or the like.

An example configuration of the image reading apparatus 100 has been illustrated
and described, but in other examples, various configurations could be further added.

FIG. 2 is a view illustrating a more detailed configuration of an image reading
apparatus, according to an example.

Referring to FIG. 2, an image reading apparatus 100 may include a memory 110, a
scan device 120, a processor 130, a communication device 140, a display 150, an input
device 160, and a print engine 170.

The memory 110 and the scan device 120 have been described with reference to FIG.
1, and a redundant description will be omitted. The processor 130 has also been
described with respect to FIG. 1. Thus, the description made in FIG. 1 will be omitted
to avoid redundancy, but the additional configuration in FIG. 2 will be described
below.

The communication device 140 may be formed for connecting the image reading

apparatus 100 to an external apparatus (not shown). In various examples, the commu-
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nication device 140 may not only connect the image reading apparatus 100 to an
external apparatus such as a terminal apparatus, through a local area network (LAN) or
an Internet network, but also through a USB port or a wireless communication (for
example, WiFi 802.11a/b/g/n, near field communication (NFC), Bluetooth, etc.) port.
To this end, the communication device 140 may include a communication module
(e.g., a transceiver) supporting at least one of various wired and wireless commu-
nication methods.

The communication device 140 may transmit a scan image generated by the scan
device 120, scan data, content, etc. to an external device (not shown).

The communication device 140 may receive dictionary information and/or in-
formation on a character set from an external device (not shown). When the dictionary
information and/or the character set is received from the external device (not shown),
the processor 130 may update the dictionary information and/or the character set stored
in the memory 110.

The display 150 may display various information provided by the image reading
apparatus 110. The display 150 may display a user interface window for selecting
various functions provided by the image reading apparatus 100. A user may input a
scan command on the displayed user interface window. The scan command may be a
command for performing only a scan operation, or may be a command for transmitting
a scanned job to a specific server such as a scan-to-server, a scan-to-DLNA, a scan-
to-cloud, etc.

In addition, when the image reading apparatus 100 is an MFP capable of a printing
job, a copying job, or the like, a scan command may be a copy command using a scan
function. According to an example, only a case of receiving a scan command through
the input device 160 has been described. However, in other examples, a scan command
may be received from a host device (not shown) through the communication device
140.

The display 150 may display the generated scan image and information on the
generated scan image. The displayed scan image may be a scan image itself, or a
preview image of the scan image.

The input device 160 may receive a command for selecting or controlling a function
from a user. The function may be a print function, a copy function, a scan function, a
fax transmission function, or the like. The input device 160 may receive a command
through a control menu displayed on the display 150.

The input device 160 may receive a character recognition function for the scan
image. The input device 160 may receive a function of selecting a file format of a
content to be generated. The input device 160 may include an apparatus that may

receive various types of user input, such as a keyboard, a physical button, a
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touchscreen, a camera, a microphone, etc.

The print engine 170 may print printing data. The print engine 170 may form an
image on a recording medium by various printing methods such as an electropho-
tographic method, an inkjet method, a thermal transfer method, a direct thermal
method, and the like. For example, the print engine 170 may print an image on a
recording medium by a series of processes including exposure, development, transfer,
fixation, and the like.

Based on a scan command being received from the communication device 140 or the
input device 160, the processor 130 may control the scan device 120 to scan a
document.

When a scan operation is performed under the control of the scan device 120, the
processor 130 may generate a scan image based on data output from the scan device
120. When receiving a command for a character recognition function from a user, the
processor 130 may perform a character recognition function on the generated scan
image.

The processor 130 may generate content corresponding to a file type set by a user
through the input device 160. For example, when a user selects a pdf file with the
character recognition function as an output file, the processor 130 may generate pdf
content by using the character recognition result and the generated scan image.

The processor 130 may control the communication device 140 to transmit the
generated content to an address set by a user through the input device 160 and a pre-
registered storage for the user.

When a user inputs a copy command, the processor 130 may control the print engine
170 to print the generated scan image.

As described above, the image reading apparatus 100 performs recognition of
characters of similar shape by using characteristic information of a word that succeeds
in word recognition. Thus, a recognition rate is increased even for a character which is
difficult to recognize, such as proper noun.

FIG. 3 is a view illustrating a configuration of a scan device, such as the scan device
of FIG. 1, according to an example.

Referring to FIG. 3, a scan device 120 may include a first scan device 121 in the
form of a flatbed for scanning a document placed on a platen, and a second scan device
122 in the form of an automatic paper feeder capable of continuously scanning
documents placed on an automatic feeder.

The first scan device 121 may be a scan device in the form of a flatbed. A document
may be placed on a platen, and a scan module may move under the platen on which the
document is placed to scan the document.

The processor 130 may reset characteristic information extracted on a document page
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basis during a scan operation and a character recognition process using the first scan
device 121.

The second scan device 122 may be a scan device in the form of an automatic paper
feeder. One or more pieces of paper (i.e., a document) may be placed on a paper
feeder, and sequentially moved to a paper movement path. A scan module disposed on
the paper movement path may scan the document. The second scan device 122 may be
a single-sided scan device which scans only a single-side of a document, or a double-
sided scan device which scans two sides of a document.

The processor 130 may reset characteristic information extracted on a scan job basis
during a scan operation and a character recognition process by using the second device
122. In other words, a plurality of characters in a document read by a single scan
operation may have a similar shape and thus, the processor 130 may reset characteristic
information extracted on a scan job basis.

In the illustration and description of FIGS. 1 to 3, it is described that a document
recognition operation is performed by an image reading apparatus. However, the
above-described character recognition may be embodied by an electronic device such
as a personal computer (PC) which does not have a scan device.

FIG. 4 is a view illustrating a pre-registered character set, according to an example.

Referring to FIG. 4, two character sets 400 of similar shape are illustrated. Although
FIG. 4 illustrates only the two character sets 400, in other examples, three or more of
character sets may be pre-stored in the image reading apparatus 100.

A first character set may include e and o, and a second character set may include 1, I,
l and f.

A character included in a character set may be easily recognized as another character
in the character set during the character recognition process.

For example, e may have a shape such as "0" in the scan image, and a shape such as
"0" may be recognized as the letter "0" or the letter "e" during the character recognition
process in some cases.

Conventionally, words/characters may be recognized based on a combination of
candidate characters included in each word and words in the dictionary.

The character recognition for a word in the dictionary may be most likely recognized,
but the character recognition for a word which is not in the dictionary, such as a proper
noun, a neologism, and the like, is less recognized.

It is typical that one character has the same shape in one page or in one scan job.
Therefore, according to an example, a recognition rate can be increased by recognizing
characters of similar shape by using a character shape of a word that succeeds in word
recognition, among words including a character included in a character set.

According to an example, characteristic information on a character is extracted in
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order to recognize a character shape. Hereinafter, examples of the extracted charac-
teristic information will be described with respect to FIG. 5.

FIG. 5 is a view to explain shape information, according to an example.

Referring to FIG. 5, the number "1" and the letter "{" included in the second
character set of FIG. 4 are illustrated.

In order to distinguish the two characters (i.e., the number "1" and the letter "f"),
characteristic information of each character may be extracted. The characteristic in-
formation may be edge direction information, dot count information, transition count
information, height information, and the like in the image area.

The edge direction information may be information on the number of edge directions
in an image area including a character. When an image area is divided into a plurality
of areas, the edge direction information may include edge direction information of
each divided area.

For example, edge direction information on a first image 510 may include in-
formation that one diagonal edge is included in a left bottom direction in an upper area
511, one vertical edge is included in a middle area 512, and one vertical edge is
included in a bottom area 513.

Edge direction information on a second image 520 may include information that one
diagonal edge is included in a right upper direction in an upper area 521, one
horizontal edge and one vertical edge are included in a middle area 522, and one
vertical edge is included in a lower area 523.

The dot count information may be information on the number of black dots in a main
scanning direction (e.g., column by column, line by line, etc.) in an image area. For
example, dot count information on the first image 510 may include information that the
first column is zero (0), the second column is two (2), the third column is three (3), the
fourth column is five (5), ...., and so on. In an example, the above-described dot count
information may be used as a sum of values of all columns or a sum of values of three
divided area. In addition, it is also possible to use the number of black dots in a sub-
scan direction (e.g., row by row) in the image area.

The transition count information may be information on the number of transitions of
the dots in the main scanning direction (e.g., row by column, line by line, etc.) in the
image area (i.e., a change from a black dot to a white dot or a white dot to a black dot).
For example, the transition count information on the first image 510 may include in-
formation that the first column is zero (0), the second column is two (2), the third
column is two (2), the fourth column is two (2), ..., and so on. In an example, the
above-described transition count information may be used as a sum of values of all
rows or a sum of values of three divided areas.

The height information may be relative height information between peripheral
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characters and the corresponding character.

In an example, the image forming apparatus 100 may use one of the above-described
information as characteristic information, or each of four types of information, or may
use a value calculated by giving a weight on four types of information as character in-
formation.

FIG. 6 is a flowchart of a character recognition method, according to an example.

Referring to FIG. 6, a document may be scanned and a scan image may be generated
at operation S610. For example, a document loaded in the scan device 120 may be
scanned and a scan image may be generated based on data output from the scan device
120. An image processing operation such as skew correction, color correction, etc. may
be additionally performed on the generated scan image.

Character recognition of the generated scan image may be performed by using a pre-
stored character set including characters of similar shape at operation S620. Characters
included in a character set may be recognized by using characteristic information on
characters included in a word successfully recognized among words including the
characters included in the character set. An example of a character recognition
operation has been described with respect to FIG. 1. Therefore, repetition will be
omitted.

Scan data may be generated by using a character recognition result and a scan image
at operation 630. For example, content set by a user or content corresponding to a
preset file format may be generated by using the character recognition result and the
generated scan image.

According to an example, character recognition is performed by using characteristic
information of a word that succeeds in word recognition with respect to characters of
similar shape, and therefore, a recognition rate of a character which cannot be easily
recognized, such as a proper noun, may be increased.

An example character recognition method as described above may be embodied as at
least one execution program for executing the image reading method as described
above, and such execution program may be stored in a computer readable recording
medium.

Each block may be embodied as a computer recordable code on a computer readable
recording medium. The computer readable recording medium may be a device that
stores data readable by a computer system.

FIG. 7 is a flowchart of a character recognition method on a page basis, according to
an example.

Referring to FIG. 7, a scan image may be read at operation S703, and the read scan
image may be binarized at operation S706.

The binarized scan image may be divided on a character basis at operation S709, and
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character recognition may be performed in a unit of the divided area at operation S712.
A character having a highest confidence value by the divided image area may be
recognized as a character for the corresponding image. Candidate characters having a
confidence value greater than a preset threshold value by the divided image area may
be selected, and upon the result of determination, one of the candidate characters may
be recognized as a character for the area. Hereinafter, an example of recognizing a
character having a highest confidence value for each image area will be described.

Word recognition may be performed by using a combination of the recognized
characters at operation S715. Word recognition may be performed by combining a
plurality of characters in a main scanning direction. If texts are arranged in a vertical
direction, word recognition may be performed by combining a plurality of characters
in a sub-scanning direction.

During the process of word recognition, it can be determined whether a pre-defined
unrecognized character, that is, a character included in a character set is included at
operation S718.

When it is determined that the word does not have the character included in the
character set at operation S718-N, the previously recognized word may be stored at
operation S742, and recognition of the next character and word may be repeatedly
performed.

When it is determined that the word includes the character included in the character
set at operation S718-Y, an additional word recognition process may be performed. For
example, characteristic information on the character included in the character set may
be extracted at operation S721. A method for extracting the characteristic information
has been described with respect to FIG. 5. Therefore, the repetition thereof will be
omitted.

It can be determined whether a combination of the recognized characters is in the
dictionary at operation S724. For example, it is possible to calculate the probability
that a word corresponding to a combination of recognized characters matches a word
in the dictionary and determine whether the calculated probability exceeds a preset
threshold value.

If the combination of the recognized characters is in the dictionary at operation
S724-Y, it is determined that the word is successfully recognized (i.e., a recognition
result at operation S715 is confirmed), and the previously recognized character and the
characteristic information of the character may be stored in the memory 110 at
operation S727.

If the combination of the recognized characters is not in the dictionary at operation
S724-N, it is determined that the word is not successfully recognized (i.e., a

recognition result at operation S715 is not confirmed), and matching of the charac-
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teristic information stored in the memory 110 and the newly extracted characteristic in-
formation may be performed at operation S733.

When the same characteristic information is stored in the memory 110 during the
matching process, that is, when the matching is successful at operation S733-Y, the
character in the word which fails in word recognition may be recognized as a character
corresponding to the matched characteristic information at operation S736.

However, when the matching fails at operation S733-N, that is, when the same char-
acteristic information is not stored in the memory 110, recognition of the character and
word may be stopped, and the information corresponding thereto may be stored in the
memory 110 at operation S739.

When the above process is performed on an entire area of a document, and a
character recognition process on the entire area of the document is once completed at
operation S745-Y, it can be determined whether there is a history in which recognition
of the character and word is stopped at operation S748.

As aresult, when there is a history in which the matching is failed at operation
S748-Y, matching of the characteristic information of the character and the charac-
teristic information stored in the memory 110 may be performed at operation S751.

When the same characteristic information is stored in the memory 110 during the
matching due to the above-process, when the matching is successful at operation
S754-Y, the character in the word that fails in word recognition may be recognized as
the character corresponding to the matched characteristic information at operation
S757.

However, when the matching is failed at operation S754-N, the recognition result at
operation S712 may be confirmed. When candidate characters having a confidence
value greater than a preset threshold value are selected by each divided image area at
operation S712, a candidate character having a greatest confidence value among
candidate characters may be recognized as the character at operation S760. In an
example, a candidate character may be displayed by a user, and one of the candidate
characters may be selected by a user.

Referring to FIG. 7, it is described that words and characters in a scan image are se-
quentially recognized. However, in another example, character recognition and word
recognition may be performed with respect to all characters, and only words including
characters included in a character set or characters may be embodied in such a manner
that the algorithm as described above is used for verification.

The above-described examples may be embodied in the form of a non-transitory
computer-readable recording media for storing computer-executable instructions and
data. At least one of the instructions and data may be stored in the form of a program

code and, when executed by a processor, generate a predetermined program module
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and thereby perform a predetermined operation.

The non-transitory computer-readable recording media may include, for example, a
magnetic storage media like a hard disk, etc., optical recording media selected from
CD, DVD, etc., or a memory included in a server that may be accessed via a network.
For example, the computer-readable recording media may be at least one of the
memory 140 included in the image forming apparatus 100 and a memory (not shown)
included in the input/output unit 110. Alternatively, the computer-readable recording
media may be the memory 240 included in the external apparatus 200 connected to the
image forming apparatus 100 via a network.

Although examples have been shown and described, it will be appreciated by those
skilled in the art that changes may be made to these examples without departing from
the principles and spirit of the present disclosure. Accordingly, the scope of the present
invention is not construed as being limited to the described examples, but is defined by

the appended claims as well as equivalents thereto.
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Claims
An image reading apparatus, comprising:
a memory to store a character set including characters of similar shape;
a scan device to scan a document; and
a processor to:
generate a scan image corresponding to the scanned document, and
perform character recognition of the scan image,
wherein the processor recognizes the characters of similar shape by
using characteristic information of a character included in a word that
succeeds in recognition among words including a character included in
the character set.
The image reading apparatus as claimed in claim 1, wherein the
processor, based on the character included in the character set being
detected, extracts characteristic information of the detected character,
compares the extracted character information with the characteristic in-
formation of the character included in the word, and recognizes the
detected character.
The image reading apparatus as claimed in claim 1, wherein the
processor, based on the character included in the character set being
detected, extracts characteristic information of the detected character,
and based on the word including the character being successfully
recognized, stores the extracted characteristic information and a
recognition result corresponding to the characteristic information in the
memory.
The image reading apparatus as claimed in claim 3, wherein the
processor, based on recognition of the word including the character
being failed, compares the extracted characteristic information with the
characteristic information stored in the memory, and recognizes the
character included in the word that fails in the word recognition.
The image reading apparatus as claimed in claim 3, wherein the
processor resets the characteristic information of a character stored in
the memory in a unit of a scan image or a scan job.
The image reading apparatus as claimed in claim 1, wherein the charac-
teristic information is at least one of edge direction information, dot
count information, transition count information, or height information
in an image area including the character.

The image reading apparatus as claimed in claim 1, wherein the
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processor extracts at least one candidate character with respect to each
character in the scan image, recognizes a word by using at least one
extracted candidate character of each character included in a word on a
word basis, and based on the character included in the character set
being included in the extracted candidate character, performs character
recognition by using the character information of the character included
in the word that succeeds in the recognition.

The image reading apparatus as claimed in claim 1, wherein the
processor generates scan data by using a result of the character
recognition and the scan image.

A method for character recognition, the method comprising:

generating a scan image;

performing character recognition of the generated scan image by using
a pre-stored character set including characters of similar shape; and
generating scan data by using a result of the character recognition and
the scan image,

wherein the performing of the character recognition comprises rec-
ognizing the characters of similar shape by using characteristic in-
formation of a character included in a word that succeeds in recognition
among words including a character included in the character set.

The method as claimed in claim 9, wherein the performing of the
character recognition comprises:

based on the character included in the character set being detected, ex-
tracting characteristic information of the detected character; and
comparing the extracted characteristic information with the charac-
teristic information of the character included in the word that succeeds
in the recognition, and recognizing the detected character.

The method as claimed in claim 9, wherein the performing of the
character recognition comprises:

based on the character included in the character set being detected, ex-
tracting characteristic information of the detected character;

performing word recognition of a word including the character; and
based on the word recognition being successful, storing the result of the
character recognition of a result of the word recognition and the charac-
teristic information of the character.

The method as claimed in claim 11, wherein the performing of the
character recognition comprises, based on the word recognition being

failed, comparing the stored characteristic information with the charac-
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teristic information of the character included in the word that fails in
the word recognition, and recognizing the character of the word that
fails in the word recognition.

The method as claimed in claim 11, further comprising:

resetting the stored characteristic information of a character in a unit of
a scan image or a scan job.

The method as claimed in claim 9, wherein the characteristic in-
formation is at least one of edge direction information, dot count in-
formation, transition count information or height information in an
image area including the character.

The method as claimed in claim 9, wherein the performing of the
character recognition comprises extracting at least one candidate
character with respect to each character in the scan image, recognizing
a word by using at least one extracted candidate character of each
character included in a word on a word basis, and based on the
character included in the character set being included in the extracted
candidate character, performing character recognition by using the
characteristic information of the character included in the word that

succeeds in the recognition.
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