DESCRIPTION

Title of the Invention
LEDGER RECOGNITION SYSTEM

Technical Field
[0001]

The present invention relates to a ledger recagnisystem, and more
particularly to a ledger recognition system capaifleecognizing with high accuracy
handwritten characters written in a ledger in adéad size read by an image scanner
by optical character recognition processing.

Background Art
[0002]

Conventionally, in a bank or the like, there ha&erm adopted a procedure
where a user fills out characters (Chinese chamctatakana (angular Japanese
syllabary used primarily for loanwords), numbensthe like) in a ledger in a standard
size, and a procedure such as a transfer or teedilperformed based on the ledger.
Recently, in general, such a handwritten ledgeea& by an image scanner, the read
ledger is subjected to optical character recogmiteader (OCR) processing, and the
ledger is registered in a system of a computer.

[0003]

Recently, in a program which executes optical abt@@r recognition
processing (hereinafter simply referred to as OQ@Rjticularly, recognition accuracy
(judgment accuracy) of printed characters is enddnc However, recognition
accuracy of handwritten characters fill-out by arus not less than optimal and hence,
for example, handwritten characters which cannotesegnized by the OCR occur at
considerable probability with respect to katakananbers or the like. To cope with
such a situation, the handwritten characters whatmnot be recognized by the OCR
are eventually corrected based on the determinatiade by a bank clerk. This
correction operation imposes a burden on a tefleration in a bank or the like.

[0004]
In view of the above, there has been discloselddagacter recognition system

and a character recognition method where charaetegnition or correction can be



performed efficiently corresponding to the conteetscribed in a specified fill-out
field in a ledger having plural types of fill-ouefds (see patent literature 1).

Citation List

Patent Literature

[0005]

PTL 1: JP 20007-011656 A
Summary of Invention
Technical Problem
[0006]

However, in the above-mentioned patent literafrbasically, for efficiently
performing the correction of data of a ledger regcan OCR, a specified fill-out field
corresponding to the ledger is simply discriminateédccordingly, the technique
disclosed in patent literature 1 does not intendetthvance a recognition rate of
handwritten characters.

[0007]

Accordingly, it is an object of the present inventto provide a ledger
recognition system which can enhance recogniti@ui@cy of a handwritten character
filled out by a user thus capable of reducing aua&mwork in a correction operation.
[0008]

The present invention provides a ledger recogmisigstem which includes:

a headquarter server configured to recognize hatidw characters described
in a ledger by a user;

a system terminal including an image scanner é&ading the handwritten
characters filled out in the ledger by the used an

a public telecommunication network which allows theadquarter server and
the system terminal to be communicably connecteld @ach other, wherein

the headquarter server includes a handwritteracher recognition unit where

the handwritten character recognition unit receivke image data of the
ledger read by the image scanner from the systemirtal, recognizes the handwritten
characters written by the user in the image datthefreceived ledger in accordance
with at least two types of OCR recognition prograhaving different algorithms,
determines the handwritten characters describekeinedger with respect to a part of

the handwritten characters where recognition resitaccordance with the OCR



recognition programs agree with each other, and setpart of the handwritten
characters where the recognition results by the @€Bgnition programs do not agree
with each other as an object of correction processi

[0009]

The handwritten character recognition unit is agunfed to perform number
determination processing where numbers are exttdaten the handwritten characters
described in the ledger, and a part of the numizish cannot be discriminated in the
respective recognition results obtained in accacdawith the OCR recognition
programs is determined by analyzing a characteri$tthe number handwritten by the
user.

[0010]

The handwritten character recognition unit is agunrfed to perform first user
name correction processing where a user name vdoigiesponds to a bank name, a
branch name, a subject and an account number dedan the ledger and determined
based on recognition results respectively obtaimedaccordance with the OCR
recognition programs is acquired based on the bzarke, the branch name, the
subject and the account number, and the acquired mame and a user name
determined based on recognition results respegtivetained in accordance with the
OCR recognition programs are compared with eaclrdtr correcting the user name.
[0011]

The handwritten character recognition unit is agunfed to perform second
user name correction processing where Japanesmgesdlabary based on Chinese
character recognition of a user name describetierniddger and determined based on
recognition results respectively obtained in acaoo# with the OCR recognition
programs is extracted, and the extracted Japaeasiéng syllabary and the user name
determined as the recognition results respectiodtained in accordance with the
OCR recognition programs are compared with eaclrdtr correcting the user name.
[0012]

Plural types of ledger layouts are preliminariggistered in the headquarter
server, and the headquarter server is configurespézify a ledger layout based on
image data of the ledger among the plural typededfer layouts, to extract the
handwritten characters written by the user fromillao@it column of the specified

ledger layout in which first user information, sado user information and



amount-of-money information are filled out, and tecognize the handwritten
characters in accordance with the OCR programs.

Advantageous Effects of Invention

[0013]

According to the present invention, the headquaever has at least two or
more types of OCR recognition programs having diffié algorithms. The
headquarter server recognizes handwritten chasadescribed (filled out) by a user in
a ledger (a transfer request form or the like fmancial organization such as a bank,
for example) from image data of the ledger receifilen a system terminal in
accordance with the plurality of OCR recognitiomgnams. The headquarter server
determines the handwritten characters when thegretton results of two or more
types of OCR recognition programs having differalgiorithms agree with each other,
and the handwritten characters where the recogniésults do not agree with each
other is an object of correction treatment. Acaugty, the headquarter server can
speedily judge and determine the handwritten charsdescribed in the ledger by the
user. Further, the handwritten character whicdmi®bject of correction processing is
eventually corrected by manual determination (fgareple, a clerk of a financial
organization). In this manner, according to thespnt invention, the handwritten
characters which the user fills out in the ledge automatically recognized and
determined in accordance with at least two or miyges of OCR recognition
programs having different algorithms. Accordinglgliscrimination accuracy of
handwritten characters can be enhanced.

[0014]

The handwritten character recognition unit perfernumber determination
processing where the handwritten character redogniinit determines the number
forming a part which cannot be discriminated in teepective recognition results in
accordance with at least two or more types of O@Bognition programs having
different algorithms (hereinafter simply referredas the plurality of OCR recognition
programs) by extracting the number from the hanitenricharacters described in the
ledger, and by analyzing a characteristic of thediaitten number of the user. That
is, in the present invention, only the number idraoted from the handwritten
characters described in the ledger, and the clarstot (for example, the number “7”

being described with a large width, the number K@¥ving a small circle on an upper



portion thereof or the like) is discriminated. Thethe handwritten number is
recognized and determined by adding the above-owsdi characteristic to the
number forming the part which cannot be discrinedain the respective recognition
results by the plurality of OCR recognition progsam In this manner, by performing
the determination by combining the characteristithe handwritten number for each
user with a recognition pattern of the handwritbermber which the OCR recognition
program has conventionally, the number forming # pdoich the plurality of OCR
recognition programs cannot recognize can be autoatly recognized and
determined.

[0015]

The handwritten character recognition unit perfefirst user name correction
processing where the handwritten character redogniinit acquires a user name
which corresponds to a bank name, a branch offeaeen a subject and an account
number described in the ledger and determined basethe respective recognition
results obtained in accordance with the pluralityD&R recognition programs based
on the bank name, the branch office nhame, the sulajed the account number (a
recipient name when the ledger is a transfer readoes), and the acquired user name
and a user name determined based on recognitiaitgyagspectively obtained in
accordance with the plurality of OCR recognitioogmams are compared with each
other for correcting the user name. That is, fimancial organization (an own bank,
a business tie-up bank or the like), in genera,ribme of the user (katakana) which
corresponds to a bank name, a branch office narsebjact, an account number of an
account which the user opens is formally registeieda customer management
computer or the like. Accordingly, when a bank eam branch office name, a
subject, and an account number are already detedmas results of the respective
recognitions of the plurality of OCR recognitionograms, the user acquires the
authorized user name (katakana) which correspoodbid bank name, the branch
office name, the subject and the bank account ftbe customer management
computer of the financial organization where therugpens the account. Then, the
acquired user name (katakana) and the user nanek@kea) which is discriminated
and determined in accordance with the pluralityQs£R recognition programs are
compared with each other. When the acquired autwmuuser name (katakana) and

the user name (katakana) discriminated and detedmin accordance with the



plurality of OCR recognition programs differ fromah other, the user name is
corrected to the acquired authorized user nameaKkat). Accordingly, the user
name (katakana) which is discriminated and detezthim accordance with the
plurality of OCR recognition programs can be tenapity corrected to the authorized
user name and hence, reliability in determining tiser name (katakana) can be
enhanced.
[0016]

The handwritten character recognition unit exsaeapanese reading syllabary
based on Chinese character recognition of the nesae (for example, the name of a
requester and the name of a recipient when theslad@ transfer request form) which
is determined as the respective recognition resefipectively obtained in accordance
with the plurality of OCR recognition programs, apdrforms second user name
correction processing where the extracted Japaressing syllabary and the user
name (katakana) determined aS the recognition teesadtained respectively in
accordance with the plurality of OCR recognitioogmams are compared with each
other for correcting the user name. That is, fimancial organization (an own bank,
a business tie-up another bank or the like), inegainthe user name is filled out in a
ledger (transfer request form) in the form of hantten characters both in Chinese
character and katakana. Accordingly, in the cas$ere the respective Chinese
character recognitions in accordance with the fityraf OCR recognition programs
are already determined, Japanese reading syllaifaitye Chinese character and the
user name (katakana) determined as the respe@oggmition results in accordance
with the plurality of OCR recognition programs ammpared with each other. When
the user name (katakana) differs from Japanesengayllabary of the Chinese
character, the correction is made so as to usendapaeading syllabary of the Chinese
character as the user name (katakana). Accordimgign there exists a part of the
user name (katakana) described in the ledger wb@rinot be discriminated as the
result of the respective recognition results inoadance with the plurality of OCR
recognition programs or when there is an errongaeslognized part in the user name
(katakana) described in the ledger, the user naméde determined based on Japanese
reading syllabary of the acquired Chinese charact@hat is, the reliability in
determining the user name (katakana) can be entiance
[0017]



A plural type of layouts are preliminarily registd in the headquarter server.
The headquarter server specifies a ledger layos¢d@an image data of the ledger
among plural types of ledger layouts, extracts 'sdeaindwritten characters from the
fill-out columns of the specified ledger layout whdirst user information, second
user information and an amount-of-money informatawa filled out, and recognizes
the handwritten characters in accordance with theajity of OCR recognition
programs. That is, the ledger has the plural tygfeledger layouts. For example,
assuming that the ledger is a transfer request,ftmm positions of fill-out columns
differ with respect to recipient information (bankme, branch office name, subject,
account number, name and the like) which formsfitls¢ user information, requester
information (address, name, telephone number aadikk) which forms the second
user information, amount-of-money information (88r amount, transfer fee or the
like) and the like for each transfer request formAccordingly, using a character (a
requester, a recipient, an amount-of-money orik®) printed on a ledger as a trigger,
a ledger layout is recognized from image data efléuger read by an image scanner,
and the correspondence between this ledger layoditaaledger layout among the
plurality of ledger layouts registered in the heaaiter server is specified. Then,
handwritten characters filled out by a user areaetéd based on the specified ledger
layout, and are recognized in accordance with itls¢ ©CR recognition program and
the second OCR recognition program. Accordinghg first user information, the
second user information and the amount-of-monegrin&tion can be discriminated
with certainty.
Brief Description of Drawings
[0018]

FIG. 1 is a view showing the configuration of a@der recognition system
according to this embodiment.

Fig. 2 is a block diagram for describing the dieal configuration of a
headquarter server of the ledger recognition systerording to this embodiment.

Fig. 3 is a flowchart of respective processingha headquarter server of the
ledger recognition system according to the embodime

Fig. 4 is a view for describing number determioatprocessing of the ledger
recognition system according to this embodiment.

Fig. 5 is a list of similar characters of katakanathe ledger recognition



system according to this embodiment.

Fig. 6 is a view for describing first user namereotion processing of the
ledger recognition system of this embodiment.

Fig. 7 is a view for describing second user naorneection processing of the
ledger recognition system according to this embedim

Fig. 8 is a view for describing a ledger layoutlod ledger recognition system

of the embodiment.

Description of Embodiments
[0019]

The gist of the invention lies in a ledger recaoigm system which includes: a
headquarter server configured to recognize hanshmricharacters described in a
ledger by a user; a system terminal including amgen scanner for reading the
handwritten characters filled out in the ledger liye user; and a public
telecommunication network which allows the headtgraserver and the system
terminal to be communicably connected with eacheltiwherein the headquarter
server includes a handwritten character recognitimit where the handwritten
character recognition unit receives the image adtéhe ledger read by the image
scanner from the system terminal, recognizes thelWgtten characters written by the
user in the image data of the received ledger ao@ance with at least two types of
OCR recognition programs having different algorithndetermines the handwritten
characters described in the ledger with respeet part of the handwritten characters
where recognition results in accordance with theRO@cognition programs agree
with each other, and sets a part of the handwrittesracters where the recognition
results by the OCR recognition programs do notegvith each other as an object of
correction processing.

[0020]

Hereinafter, one embodiment of the present ineents described in detail
with reference to the drawings. FIG. 1 is a vielwowing the configuration of a
ledger recognition system according to this embeditm Fig. 2 is a block diagram
for describing the electrical configuration of aabquarter server of the ledger
recognition system according to this embodimentg. B is a flowchart of respective

processing in the headquarter server of the ledgmrgnition system according to the



embodiment. Fig. 4 is a view for describing themier correction of the ledger
recognition system according to this embodimentig. ¥ is a list of similar characters
of katakana in the ledger recognition system adgogrtb this embodiment. Fig. 6 is
a view for describing first user name correctiongassing of the ledger recognition
system of this embodiment. Fig. 7 is a view forsaéing second user name
correction processing of the ledger recognitiorteaysaccording to this embodiment.
Fig. 8 is a view for describing a ledger layouttlod ledger recognition system of this
embodiment.

[0021]

[Configuration of ledger recognition system]

Hereinafter, the overall configuration of a ledgecognition system according
to this embodiment is described with reference ith E. In the description made
hereinafter, the case is described by assumingathmtsiness operator who runs this
system be a bank which is a financial organizateomg the description is made by
taking the discrimination of handwritten charactetsch a user fills out in a transfer
request form which is a type of a ledger as an @kam
[0022]

As shown in Fig. 1, the ledger recognition systdmis formed of: a
headquarter server 25 installed in a headquartdreolike of a bank 100; plural types
of system terminals 10 which are installed in amfice of the main bank 100 and
plural types of branch offices 110 of the bank 189d image scanners 20 which are
respectively connected to the system terminals The headquarter server 25 is also
mutually communicably connected with the systermteals 10 installed in the main
office and the plurality of branch offices 110 ¢fetbank 100 and plural types of
system servers 30 of other banks which are findmeganizations having a business
tie-up with the bank 100 via a public telecommutiaranetwork 50.

[0023]

A well-known computer is preferably used as thetey terminal 10, the
headquarter server 25, and the system server 3ieatdgely. A stationary type
desktop personal computer or the like is preferaisigd as the well-known computer.
However, any computer which has a function of p@niag intercommunication via a
public telecommunication network 50 can be usethaswell-known computer. As

the image scanner 20, any scanner which convendwrétten characters filled out in



a transfer request form by a user into digital-typeage data (hereinafter simply
referred to as image data) and fetches the imageid@® the system terminal 10 can
be used. That is, the image scanner 20 is noicphatly limited. The public
telecommunication network 50 may be a well-knowternet line, a well-known
mobile phone communication line, a well-known télepe line, a well-known
communication satellite line or the like.

[0024]

The headquarter server 25 has a handwritten dearaecognition unit
(handwritten character recognition processing) wheser’s handwritten characters are
recognized and determined in accordance with a@GR recognition program and a
second OCR recognition program which have diffeetgbrithms described later from
image data of a transfer request form received ftbensystem terminal 10. The
system terminal 10 transmits the image data oftthesfer request form in which
user’s handwritten characters fetched from the emaganner 20 connected to the
system terminal 10 is described to the headquaeteer 25.

[0025]

The headquarter server 25 has a function of amest management computer
which manages customer data (a bank name, a braffice name, a subject, an
account number, a user name and the like) of awbkerhas an account in the bank
100. With respect to this function as the customanagement computer, a customer
management server (not shown in the drawing) hawdngustomer management
function may be additionally provided to the maffioe or the like. The plurality of
system servers 30 are customer management compuhiéns manage customer data
(bank name, branch office name, subject, accoumtben, user name and the like) of
users which have accounts in other banks havingsméss tie-up with the bank 100.
[0026]

In the above-mentioned configuration, in this edibwent, the headquarter
server 25 installed in the headquarter of the bad® which manages this system
receives image data of a transfer request form nmedke system terminal 10 by the
image scanner 20 from the system terminal 10. rd&A ©@CR recognition program and
a second OCR recognition program which have diffestgorithms are preliminarily
stored in the headquarter server 25. User’s hattdwrcharacters described in the

image data of the received transfer request foerrerognized in accordance with two
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types of programs respectively. The number of $ypeOCR recognition programs
having different algorithms is not limited to twacamay be three or more.
[0027]

In the ledger recognition system 1 according te @mbodiment, handwritten
characters described in a ledger are determinett wespect to a part of the
handwritten characters where recognition results tlodé handwritten characters
recognized respectively in accordance with the aboentioned first OCR recognition
program and the second OCR recognition program eagvih each other, and
correction processing is performed manually (foaraple, visual observation by a
bank clerk) with respect to a part of the handenttharacters where the recognition
results do not agree with each other.

[0028]

In this manner, by recognizing user’s handwrittdraracters described in
image data of a transfer request form in accordamte the first OCR recognition
program and the second OCR recognition programnigagifferent algorithms, user’s
handwritten characters described on a ledger aedsy recognized and determined.
[0029]

Further, in this embodiment, the ledger recognisgstem 1 performs various
correction processing (number determination prangsdirst user name correction
processing, and second user name correction pingedsscribed later). In such
operation, the recognition of handwritten charact@hich form a non-discriminated
part or an erroneously recognized part is correbseskd on the recognition results of
handwritten characters in accordance with the @€R recognition program and the
second OCR recognition program respectively. Byfgoming various correction
processing in this manner, accuracy in automaticedcognizing and determining
handwritten characters filled out by a user caeifteanced and hence, it is possible to
provide the ledger recognition system 1 where miamuarking in a correction
operation can be reduced.

[0030]
[Configuration of headquarter server 25]

Hereinafter, the electrical configuration of theaddquarter server 25 in the
ledger recognition system 1 according to this entbedt is described. The

headquarter server 25 is formed of a memory paradinput/output control part 12, a
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control part 13, an external communication integffi¢F) control part 14 and the like.
[0031]

The memory part 11 is formed of a large capacigmory device such as a
hard disk drive (HDD) or a flash memory. In thmel®odiment, discrimination results
of user’s handwritten characters described in indaga of a transfer request form read
by the image scanner 20 and image data of a traresfeest form read in accordance
with the first OCR recognition program and the $et@®CR recognition program
described later are stored in a predetermined megiche memory part 11. In this
embodiment, plural types of ledger layouts (see 8)gand similar character data (see
Fig. 5) and the like described later are prelimigastored in a predetermined region
of the memory part 11.

[0032]

The input/output control part 12 controls inpugtiand outputting of various
data between the input/output control part 12 anidad crystal display device not
shown in the drawing which is connected to the Qeader server 25 and an external
input/output device such as a keyboard/mouse.

[0033]

The control part 13 is formed of a central prooessinit (CPR), a read only
memory (ROM), a random access memory (RAM), a flamory and the like not
shown in the drawing. The CPU of the control pa& performs handwritten
character recognition processing (handwritten dtararecognition unit), number
determination processing, first user name corracpoocessing, second user name
correction processing and the like by executingowss programs preliminarily stored
in the ROM or the memory part 11.

[0034]

The external communication I/F control part 14&annected to the external
public telecommunication network 50, and contrommunication between the
headquarter server 25 and the plurality of systerminals 10 and the plurality of
system servers 30 in the ledger recognition systebased on instructions from the
control part 13. The external communication I/Fntcol part 14 controls the
reception of image data of a transfer request fioom the system terminal 10 read by
the image scanner 20 and the transmission/recepfiamustomer data (bank name,

branch office name, subject, account number, uagerenand the like) to and from the
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system server 30 which is a customer managemenputemof another bank based on
an instruction from the control part 13. Custordata received in such an operation
is stored in the memory part 11 in a linked marwién plural types of users.

[0035]

[Number determination processing]

Hereinafter, number determination processing éléalger recognition system
1 according to this embodiment is described witierence to Fig. 4. The number
determination processing is processing performdtaimdwritten character recognition
processing described later. That is, the numbeterchénation processing is
processing where the number which is a part natidsnated in recognition results of
handwritten characters described in image datatodresfer request form obtained in
accordance with a first OCR recognition program anéccordance with a second
OCR recognition program is determined.

[0036]

As shown in Fig. 4, assume that the number whécl ipart discriminated
neither in accordance with the first OCR recogmitmyogram nor in accordance with
the second OCR recognition program is a handwrittember 40 which is recognized
neither as “7” nor “9”. Then, only the numbers agnized as “7” and “9” are
extracted from the handwritten characters describetie image data of the transfer
request form. The number recognized as “7” isdatiid as a handwritten number 41,
and the number recognized as “9” is indicated baralwritten number 42.

[0037]

In the analysis of the extracted user’s handwrittembers 41 and 42, the
handwritten number 41 recognized as the numberh&s a characteristic that the
handwritten number 41 is described with a wide idtOn the other hand, the
handwritten number 42 recognized as the “9” habkaaaxteristic that the handwritten
number 42 has a small circle at an upper portiorthef handwritten number 42.
Accordingly, the handwritten number 40 which canbet not discriminated has a
characteristic that the handwritten number 40 t@sariarge width and a circle at the
upper portion of the handwritten number 40 is smaall hence, such a handwritten
number 40 can be recognized and determined asuthbar “9”.

[0038]

In this manner, by performing number determinatfmocessing where a

13



characteristic of a handwritten number is deterchifer each user in addition to a
handwritten number recognition pattern which thistfOCR recognition program and
the second OCR recognition program respectivelye haanventionally, the number
which is discriminated neither in accordance witib first OCR recognition program
nor in accordance with the second OCR recognitragmam can be also automatically
recognized and determined.

[0039]

The above-mentioned characteristic of the usaisdritten number is only
an example. For example, by detecting variousataristics of users handwritten
number such as a characteristic that a handwnittenber recognized as the number
“8” has a large circle at a lower portion of theneritten number or a characteristic
that a handwritten number recognized as the nurtibehas a large angle inclined
rightward, the number which was discriminated raitm accordance with the first
OCR recognition program nor in accordance with #eeond OCR recognition
program can be recognized. On the other hand, wlieemumber of samples of the
user’s handwritten number is small so that a charestic cannot be found in the
user’s handwritten number, as a matter of courseh sumber is determined as the
number which cannot be discriminated.

[0040]
[First user name correction processing]

Hereinafter, first user name correction processinghe ledger recognition
system 1 according to this embodiment is descrivgld reference to Fig. 6. This
processing is the processing where the ledger néibog system 1 acquires an user
name (recipient name) which corresponds to a bamken a branch office name, a
subject, an account number described in image data transfer request form
determined as discrimination results respectivddtamed in accordance with a first
OCR recognition program and a second OCR recognfrogram based on the bank
name, the branch office name, the subject, the utaxtcoumber in handwritten
character recognition processing described latet,carrects a user name handwritten
in katakana which is determined as recognition Itestespectively obtained in
accordance with plural types of OCR recognitiongpamns by comparing the acquired
user name with the user name handwritten in katkahich is determined as

recognition results respectively obtained in acaomt with the plurality of OCR
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recognition programs with each other.
[0041]

In a ledger such as a transfer request form, anoolis provided where a name
of a recipient (user name), and a bank name, achraffice name, a subject, and an
account number of an account which the recipiest dra filled out by handwriting.
In a bank where the recipient has the account,uéimazed user name (katakana) of
the recipient is registered in the customer managencomputer (the headquarter
server 25 in the own bank, the system server 3hother bank) in a linked manner
with the bank name, the branch office name, thgestiband the account number. In
the first user name correction processing of tinb@diment, by focusing on such a
point, when the bank name, the branch office nathe,subject, and the account
number described in the image data of the tramefprest form are already determined
as the respective recognition results obtained doomance with the first OCR
recognition program and the second OCR recognjiifmgram, an inquiry is made to
the customer management computer with respectetddimk name, the branch office
name, the subject, and the account number soaxjtore the user name (katakana) of
the authorized recipient, and the correction ofuber name already determined as the
respective recognition results obtained in accazdanith the first OCR recognition
program and the second OCR recognition programeii®pned.

[0042]

As shown in Fig. 6A, assume that, in accordancéh whe first OCR
recognition program and in accordance with the 886CR recognition program, the
bank name #§”, the branch office namet" /4", the subject 777", and the account
number “9999999” of the account which the recipiepens are already determined.
Then, an inquiry of the authorized user name of theipient is made to the
headquarter server 25 (customer management compulten the recipient opens the
account in the own bank and to the system servéciBomer management computer)
when the recipient opens the account in anothek.ban
[0043]

As a result, the bank name, the branch office nahe subject, the account
number, and the authorized user name of the retipleown in a table 51 are acquired.
At this stage of processing, the user name of &ogent which is recognized and

determined in accordance with the first OCR rectgmiprogram or in accordance
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with the second OCR recognition program togethdah whe bank name, the branch
office name, the subject, the account number7igf{” as described in a table 50.
On the other hand, the user name of the recipert47v{” in the table 51. In
general, in the recognition of katakana by the O@Bbgnition program, the large
number of similar characters exist and hence, agmation rate is low. One example
of similar characters of katakana is describedimfas character data in Fig. 5. 26
kinds of similar characters are shown in Fig. 5imifar character data shown in Fig.
5 is data preliminarily registered in the memorytdd of the headquarter server 25,
and the data is looked up for judging similar cletges of katakana by the control part
13 of the headquarter server 25 when necessary.

[0044]

That is, as can be explicitly understood by conmgathe user name/%#v4”
of the recipient in the acquired table 51 with treer name 7474 of the recipient
shown in the table 50, katakand ‘and “/” which are respectively surrounded by M1
(17 in Fig. 5) in the drawing are similar charaster katakana, and katakan# ‘and
“¢” (1 in Fig. 5) respectively surrounded by M1 amnifar characters in katakana.
Accordingly, the user name of the recipient is remusly recognized and determined
in accordance with the first OCR recognition pragrar in accordance with the
second OCR recognition program. However, as shawime table 51, it is confirmed
that the user name of the authorized recipienti§+{”". Accordingly, by correcting
and changing the erroneously recognized user ndrtteeaecipient to the user name
of the recipient shown in the table 51 (portiong@unded by the circle M1 in Fig. 1),
the erroneous recognition by the OCR recognitiargpm is eliminated and the user
name of the authorized recipient can be determined.

[0045]

In the same manner, as shown in Fig. 6B, assunateatbbank name=%-", a
branch office name¥* /4", a subject V7", and an account number “0000000” of an
account which a recipient has are already detemminea first OCR recognition
program and a second OCR recognition program. Taennquiry of an authorized
user name of the recipient is made to the headgusetver 25 (customer management
computer) when the recipient already opens thewatdcm the own bank and to the
system server 30 (customer management computdbeircase where the recipient

already opens the account in another bank.
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[0046]

As a result, the bank name, the branch office nahe subject, the account
number, and the authorized user name of the retipleown in a table 54 are acquired.
At this stage of processing, the user name of #uogpient which is recognized in
accordance with the first OCR recognition programnoaccordance with the second
OCR recognition program of this embodiment togethigh the bank name, the branch
office name, the subject, and the account numbets{?:—" in the table 53. On the
other hand, the user name of the recipientis ¥{¥r—"in the table 54. Accordingly,
it is understood that parts of “?” (or blank parssirounded by a circle M2 in the
drawing which are parts of the user name of theépreat discriminated neither in
accordance with the first OCR recognition programn in accordance with the second
OCR recognition program arex™ and “f” surrounded by the circle M2 in the
drawing and hence, it is possible to determineuger name of the authorized recipient
as ‘AR ¥ Fr-".

[0047]

In this manner, when the recognition result of theer name (katakana)
obtained in accordance with the first OCR recognigprogram or in accordance with
the second OCR recognition program is determinsedban the erroneous recognition
or when the recognition result is determined withdiscriminating the user name
(katakana), by correcting such user name (katakahthe recipient to the user name
of the authorized recipient, it is possible to aately determine the user name of the
recipient which the user fills out in a transfequest form in katakana by handwriting.
[0048]

[Second user name correction processing]

Hereinafter, second user name correction procgssithe ledger recognition
system 1 according to this embodiment is descrivgld reference to Fig. 7. This
processing is the processing where, in handwritigsracter recognition processing
described later, the ledger recognition system ttaets Japanese reading syllabary
based on Chinese character recognition of user siaf@merequester name and a
recipient name) described in image data of a teansfquest form determined as
respective discrimination results obtained in adaoce with a first OCR recognition
program and a second OCR recognition program, amceas the user name by

comparing the extracted Japanese reading sylladhythe user name in katakana
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determined as the respective recognition resultaimdd in accordance with the first
OCR recognition program and the second OCR redogngrogram.
[0049]

As shown in Fig. 7A, when katakana 60 which com®rwith Japanese
reading syllabary ¥+v}ry” of “ KF1KER” which is a Chinese character name 61 is
determined as respective recognition results obthin accordance with the first OCR
recognition program and the second OCR recognifpwmaogram, no additional
processing is performed so that the correctionhef user name in katakana is not
performed.

[0050]

As shown in Fig. 7B, with respect to Japaneseingasyllabary 7*%tvv%a" of
“FKILE A 7" which is a Chinese character name 65, assume “that/v%2" is
determined in a katakana 62 antht??v%?” is determined in a katakana 63 as the
respective recognition results obtained in accazdanith the first OCR recognition
program and the second OCR recognition program.

[0051]

With respect to the katakana 62, it is consideénadl the first OCR recognition
program or the second OCR recognition program ewosly recognizes katakangd’*
and “v” surrounded by a circle M1 in the drawing (1 igF5) and katakana" and
“2” surrounded by a circle M1 in the drawing (4 irgFb) as similar characters in
katakana. Accordingly, in conformity with Japanesading syllabary 7tv+v%a” of
“FKILEAL 7 indicated in a katakana 64, the user name is @darand corrected to
the katakana 64 (to be more specific, parts ‘& “2” surrounded by the circle M1 in
the drawing being corrected tg™and “2”) and the katakana 64 is determined.

[0052]

The katakana 63 includes “?” surrounded by a&ik® in the drawing which
are parts of the user name of the recipient disnated neither in accordance with the
first OCR recognition program nor in accordancehwvilte second OCR recognition
program. In this case, in conformity with Japanesading syllabary 7"¥+vv%2" of
“FKILEAL 7 indicated in the katakana 64, the user name aghd and corrected to
the katakana 64 (to be more specific, the partsstfounded by the circle M2 in the
drawing being corrected to™ and “2”), and the katakana 64 is determined.

[0053]
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According to this second user name correctiongssing, even when the user
name of the katakana determined as the recogniisuit obtained in accordance with
the first OCR recognition program or the second Q€gbgnition program cannot be
discriminated or even when the user name in katkam®rroneously recognized, the
user name can be determined based on Japanesagregtiabary of the Chinese
character. That is, reliability in determining tberrect user name (katakana) can be
enhanced.

[0054]
[Handwritten character recognition processing]

Hereinafter, handwritten character recognitioncpssing is described with
reference to Fig. 3 where the ledger recognitiostesy 1 according to this
embodiment recognizes handwritten characters whialser fills out in a transfer
request form which forms a ledger. This handwmitteharacter recognition
processing is processing performed by the contest @3 of the above-mentioned
headquarter server 25. The handwritten charaete&gnition processing functions as
a handwritten character recognition unit in thisseadiment.

[0055]

As shown in Fig. 3, the control part 13 of the dupaarter server 25 which
performs handwritten character recognition proceg¢hereinafter, simply referred to
as the control part 13) receives image data odusster request form which is a type of
a ledger read by the image scanner 20 connectib@ t&ystem terminal 10 (hereinafter,
simply referred to as image data) from the systemminal 10, and stores the image
data in a predetermined region of the memory gh(siep S10).

[0056]

The control part 13 specifies a ledger layout fecognizing handwritten
characters based on the received image data ($gp SPlural types of ledger layouts
are preliminarily registered in the headquartevesef5 of this embodiment. When
the received image data differs from a usually uselder layout, the control part 13
looks up the plurality of ledger layouts registeredthe memory part 11 of the
headquarter server 25. Then, the control partpkBiies the ledger layout from the
plurality of ledger layouts using printing of thenage data as a trigger, and extracts
handwritten characters described as first usemrnmétion, second user information,

amount-of-money information and the like basedhlendpecified ledger layout.

19



[0057]

That is, as shown in Fig. 8A to Fig. 8C, with respto a transfer request form
70 which forms a ledger, plural types of (in thawling, three types of) ledger layouts
exist. That is, the transfer request form includesee roughly divided fill-out
columns consisting of recipient information (a bamkme, a branch office name, a
subject, an account number, a user name (Chinemaatbr, katakana) and the like)
which forms first user information 71, requesteiormation (an address, a user name
(Chinese character, katakana), a telephone nunmzethee like) which forms second
user information 72, and amount-of-money informat8 (transfer amount, transfer
fee and the like). With respect to the arrangenoéthese three fill-out columns, the
ledger layouts in plural types of patterns (threattggns in the drawing) are
preliminarily registered in the memory part 11 dfet headquarter server 25.
Accordingly, the control part 13 recognizes thegkedlayout using characters (the
requester, the recipient, the amount of money #&edlike) printed on the transfer
request form 70 which is received image data agyger, and specifies which ledger
layout among the plurality of ledger layouts registd in the memory part 11 of the
headquarter server 25 corresponds to this ledggsuta Then, based on the
specified ledger layout, the control part 13 exsdtandwritten characters which the
user fills out, and recognizes the handwritten ab@rs in accordance with a first
OCR recognition program and in accordance withcaisé OCR recognition program.
Accordingly, the control part 13 can recognize fir& user information 71, the second
user information 72, and the amount-of-money infation 73 with certainty.
[0058]

The control part 13 recognizes the handwritterrattars described in ledger
data received in accordance with the first OCR gedmn program (step S12). A
recognition result of handwritten characters of ithage data received in accordance
with the first OCR recognition program in step $d5tored in a predetermined region
of the memory part 11.
[0059]

When there exists a number which is a part natriimsnated in accordance
with the first OCR recognition program, the contnoart 13 performs number
determination processing for correcting the numivbich is the non-discriminated

part (step S13). As described previously, this peimdetermination processing is
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processing where the number which is the part msurichinated in accordance with
the first OCR recognition program is determinedeaoba®n a characteristic of an
extracted user’s handwritten number. The conteot A3 reflects the result of the
number determination processing on the recognigsnlt obtained in accordance with
the first OCR recognition program.

[0060]

The control part 13 performs first user name airo@ processing (step S14).
As described previously, this processing is thecgssing where the control part 13
acquires a user name (recipient name) which coorelpto a bank name, a branch
office name, a subject, an account number desciibedage data of a transfer request
form identified as the discrimination result of tfiest OCR recognition program, and
corrects the user name by comparing the acquired name and the user name
determined as the recognition result obtained inoatance with the first OCR
recognition program. The control part 13 reflettte result of the first user name
correction processing on the recognition resultimad in accordance with the first
OCR recognition program.

[0061]

The control part 13 performs the second user namection processing (step
S15). As described previously, this processinghes processing where the control
part 13 acquires Chinese characters and katakati@eafiser name described in the
received image data, and corrects the user naketakana based on Japanese reading
syllabary based on Chinese character recogniticenwhe control part 13 erroneously
recognizes the recognition result of the user nametakana obtained in accordance
with the first OCR recognition program or the cohfpart 13 cannot discriminate the
user name in katakana. The control part 13 refldwe result of the first user name
correction processing on the recognition resulamigtd in accordance with the first
OCR recognition program.

[0062]

As described previously, in the above-mentionegpstS12 to step S15, the
control part 13 performs the recognition of imaggadin accordance with the first
OCR recognition program, reflects the results ot#di by performing various
correction processing (number determination prangsdirst user name correction

processing, and second user name correction pingegss the recognition result, and
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stores the recognition result in a predetermingglore of the memory part 11 as the
result of primary determination processing perfainreaccordance with the first OCR
recognition program.

[0063]

The control part 13 recognizes handwritten charaailescribed in ledger data
received in accordance with the second OCR recognirogram (step S16). In step
S16, the recognition result of the handwritten ebtars of image data received in
accordance with the second OCR recognition progmastored in a predetermined
region of the memory part 11 in step S16.

[0064]

When there exists a number which is not discrite@dan accordance with the
second OCR recognition program, the control parpdB3orms number determination
processing for correcting the number which is nciminated (step S17). As
described previously, this number determinationcessing is processing where the
number which is not discriminated in accordancehwiite second OCR recognition
program is determined based on a characteristihefextracted user’s handwritten
number. The control part 13 reflects the result tbé number determination
processing on the recognition result obtained icoetance with the second OCR
recognition program.

[0065]

The control part 13 performs first user name airoa processing (step S18).
As described previously, this processing is thecgssing where the control part 13
acquires a user name (recipient name) which coorelpto a bank name, a branch
office name, a subject, an account number desciibedage data of a transfer request
form determined as a discrimination result obtaimediccordance with the second
OCR recognition program from the bank name, thendhaoffice name, the subject,
the account number, and corrects the user namerparing the acquired user name
with the user name determined as the recognitisalr@btained in accordance with
the first OCR recognition program. The controltpges reflects the result of the first
user name correction processing on the recognigenlt obtained in accordance with
the second OCR recognition program.

[0066]

The control part 13 performs second user namescton processing (step
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S19). As described previously, this processing precessing where Chinese
characters and katakana of a user name descrilredaived image data are extracted,
and the user name is corrected by Japanese reagllapary based on Chinese
character recognition when the recognition resd@ilth@ user name in katakana in
accordance with the second OCR recognition progsaenroneously recognized or the
user name cannot be discriminated. The contral parreflects the result of the
second user name correction processing on the mémog result obtained in
accordance with the second OCR recognition program.

[0067]

As described previously, in the above-mentionegppstS16 to step S19, the
control part 13 performs the recognition of imageadin accordance with the second
OCR recognition program, reflects the results ot#di by performing various
correction processing (number determination prangsdirst user name correction
processing, and second user name correction pinggss the recognition result, and
stores the recognition result in a predetermingglore of the memory part 11 as the
result of primary determination processing perfailni@ accordance with the second
OCR recognition program.

[0068]

The control part 13 compares the result of primdgtermination processing
in accordance with the first OCR recognition pragrand the result of the primary
determination processing in accordance with thers@dOCR recognition program
with each other (step S20). The control part I§jgs whether or not the result of the
primary determination processing in accordance witk first OCR recognition
program and the result of the primary determinapoocessing in accordance with the
second OCR recognition program agree with eachrotstep S21). When it is
judged that the result of the primary determinagwacessing in accordance with the
first OCR recognition program and the result of penary determination processing
in accordance with the second OCR recognition @nogagree with each other (step
S21: Yes), the control part 13 advances processirgiep S23. On the other hand,
when it is judged that the result of the primaryedmination processing in accordance
with the first OCR recognition program and the tesd the primary determination
processing in accordance with the second OCR reftogmprogram do not agree with

each other (step S21. No), the control part 13qgoer$ correction processing for
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correcting a disagreed part of the determinati@ultén step S22. In this correction

processing, handwritten characters which are tlsagieed parts of the recognition
result are explicitly displayed on a display uratliquid crystal display device or the

like not shown in the drawing) of the headquarewer 25 (displayed in the form of

“?” surrounded by a circle M2 in Fig. 6B or in tfmm of a blank), for example. A

bank clerk of the bank 100 visually recognizes imdgta of a transfer request form,
and determines handwritten characters which aredibegreed parts detected in the
recognition result. When this processing is fieighthe control part 13 advances
processing to step S23.

[0069]

The control part 13 performs handwritten charaoteognition determination
processing for determining recognition of the hantden characters described in the
image data (step S23). When this processing ishi&d, the control part 13 finishes
the handwritten character recognition processing.

[0070]

In the above-mentioned processing in step S26e S23, the control part 13
compares the recognition results of respective erdaga obtained in accordance with
the first OCR recognition program and the secondROf&cognition program
respectively, and stores a comparison result agebat of secondary determination
processing in accordance with the first OCR recogmiprogram and the second OCR
recognition program in the predetermined regiothefmemory part 11.

[0071]

As has been described heretofore, in the handwnritharacter recognition
processing according to this embodiment, image dfadatransfer request form read by
the image scanner 20 is transmitted to the heati&ruaerver 25 from the system
terminal 10. The headquarter server 25 recognu=es’s handwritten characters
described in image data received respectively gorance with two types of OCR
recognition programs (first OCR recognition progranmd the second OCR recognition
program) having different algorithms, performs was corrections (number
determination processing, first user name corragbimcessing, and second user name
correction processing) on the recognition resdtpectively, and adopts the corrected
recognition results as the results of the primatetmination processing in accordance

with the first OCR recognition program and the set@®CR recognition program.
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Then, the headquarter server 25 detects the agnt@mthe disagreement between the
results of the primary determination processingaatordance with the first OCR
recognition program and the second OCR recognpiwgram. When a disagreed
part exists, correction processing is performed umdy (for example, visual
observation by a bank clerk). Based on the resiitsecondary determination
processing of the recognition results decided is thanner, the recognition result of
user’s handwritten characters described in thestemrequest form is determined, and
a transfer operation in a financial organizatioohsas a bank is performed.

[0072]

Although the embodiment according to the presemntention has been
described heretofore, the specific configurationthaf present invention is not limited
to the above-mentioned embodiment, and modificatiointhe embodiment in design
which do not depart from the gist of the preseneition are also included in the
present invention.

Reference Signs List
[0073]

1: ledger recognition system
10: system terminal

20: image scanner

25: headquarter server

30: system server

100: bank
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CLAIMS

[Claim 1]

A ledger recognition system comprising:

a headquarter server configured to recognize hatidw characters described
in a ledger by a user;

a system terminal including an image scanner éading the handwritten
characters filled out in the ledger by the used an

a public telecommunication network which allows theadquarter server and
the system terminal to be communicably connecteld @ach other, wherein

the headquarter server includes a handwritteracher recognition unit where
the handwritten character recognition unit receithesimage data of the ledger read by
the image scanner from the system terminal, reeegnthe handwritten characters
written by the user in the image data of the remgiledger in accordance with at least
two types of OCR recognition programs having défdralgorithms, determines the
handwritten characters described in the ledger reigipect to a part of the handwritten
characters where recognition results in accordanttethe OCR recognition programs
agree with each other, and sets a part of the hattelmv characters where the
recognition results by the OCR recognition progratasnot agree with each other as

an object of correction processing.

[Claim 2]

The ledger recognition system according to clajrwlierein the handwritten
character recognition unit is configured to perfanomber determination processing
where numbers are extracted from the handwrittemachers described in the ledger,
and a part of the numbers which cannot be discatethin the respective recognition
results obtained in accordance with the OCR redmgmprograms is determined by

analyzing a characteristic of the number handwribiy the user.

[Claim 3]
The ledger recognition system according to claimr laim 2, wherein the
handwritten character recognition unit is configureo perform first user name

correction processing where a user name which sporals to a bank name, a branch
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name, a subject and an account number describéideitedger and determined as
recognition results respectively obtained in acaoo# with the OCR recognition

programs is acquired based on the bank name, #meclbmame, the subject and the
account number, and the acquired user name andraname included in the image
data determined as recognition results respectiobhained in accordance with the
OCR recognition programs are compared with eaclrdtr correcting the user name
included in the image data determined as recognitsults respectively obtained in

accordance with the OCR recognition programs.

[Claim 4]

The ledger recognition system according to anyangaims 1 to 3, wherein
the handwritten character recognition unit is cgufed to perform second user name
correction processing where the handwritten characecognition unit extracts
Japanese reading syllabary based on Chinese obaracobgnition of a user name
described in the ledger and determined as recognigsults respectively obtained in
accordance with the OCR recognition programs, aodects the user name by
comparing the extracted Japanese reading sylladaiythe user name determined as
the recognition results respectively obtained inoadance with the OCR recognition

programs with each other.

[Claim 5]
The ledger recognition system according to anyadreaims 1 to 4, wherein plural
types of ledger layouts are preliminarily registene the headquarter server, and the
headquarter server is configured to specify a letlg@ut based on image data of the
ledger among the plural types of ledger layoutgxtvact the handwritten characters
written by the user from a fill-out column of theesified ledger layout in which first
user information, second user information and artotimoney information of the
specified ledger layout is filled out, and to reoizg the handwritten characters written

by the user in accordance with the OCR recognpiamgrams.
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