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DESCRIPTION 

 

Title of the Invention 

LEDGER RECOGNITION SYSTEM 

 

Technical Field 

[0001] 

 The present invention relates to a ledger recognition system, and more 

particularly to a ledger recognition system capable of recognizing with high accuracy 

handwritten characters written in a ledger in a standard size read by an image scanner 

by optical character recognition processing. 

Background Art 

[0002] 

 Conventionally, in a bank or the like, there has been adopted a procedure 

where a user fills out characters (Chinese characters, katakana (angular Japanese 

syllabary used primarily for loanwords), numbers, or the like) in a ledger in a standard 

size, and a procedure such as a transfer or the like is performed based on the ledger.  

Recently, in general, such a handwritten ledger is read by an image scanner, the read 

ledger is subjected to optical character recognition/reader (OCR) processing, and the 

ledger is registered in a system of a computer. 

[0003] 

 Recently, in a program which executes optical character recognition 

processing (hereinafter simply referred to as OCR), particularly, recognition accuracy 

(judgment accuracy) of printed characters is enhanced.  However, recognition 

accuracy of handwritten characters fill-out by a user is not less than optimal and hence, 

for example, handwritten characters which cannot be recognized by the OCR occur at 

considerable probability with respect to katakana, numbers or the like.  To cope with 

such a situation, the handwritten characters which cannot be recognized by the OCR 

are eventually corrected based on the determination made by a bank clerk.  This 

correction operation imposes a burden on a teller operation in a bank or the like. 

[0004] 

 In view of the above, there has been disclosed a character recognition system 

and a character recognition method where character recognition or correction can be 
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performed efficiently corresponding to the content described in a specified fill-out 

field in a ledger having plural types of fill-out fields (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 literature 1, basically, for efficiently 

performing the correction of data of a ledger read by an OCR, a specified fill-out field 

corresponding to the ledger is simply discriminated.  Accordingly, the technique 

disclosed in patent literature 1 does not intend to enhance a recognition rate of 

handwritten characters. 

[0007] 

 Accordingly, it is an object of the present invention to provide a ledger 

recognition system which can enhance recognition accuracy of a handwritten character 

filled out by a user thus capable of reducing a manual work in a correction operation. 

[0008] 

 The present invention provides a ledger recognition system which includes: 

 a headquarter server configured to recognize handwritten characters described 

in a ledger by a user; 

 a system terminal including an image scanner for reading the handwritten 

characters filled out in the ledger by the user; and 

 a public telecommunication network which allows the headquarter server and 

the system terminal to be communicably connected with each other, wherein 

 the headquarter server includes a handwritten character recognition unit where 

 the handwritten character recognition unit receives the image data of the 

ledger read by the image scanner from the system terminal, recognizes the handwritten 

characters written by the user in the image data of the received ledger in accordance 

with at least two types of OCR recognition programs having different algorithms, 

determines the handwritten characters described in the ledger with respect to a part of 

the handwritten characters where recognition results in accordance with the OCR 
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recognition programs agree with each other, and sets a part of the handwritten 

characters where the recognition results by the OCR recognition programs do not agree 

with each other as an object of correction processing. 

[0009] 

 The handwritten character recognition unit is configured to perform number 

determination processing where numbers are extracted from the handwritten characters 

described in the ledger, and a part of the numbers which cannot be discriminated in the 

respective recognition results obtained in accordance with the OCR recognition 

programs is determined by analyzing a characteristic of the number handwritten by the 

user. 

[0010] 

 The handwritten character recognition unit is configured to perform first user 

name correction processing where a user name which corresponds to a bank name, a 

branch name, a subject and an account number described in the ledger and determined 

based on recognition results respectively obtained in accordance with the OCR 

recognition programs is acquired based on the bank name, the branch name, the 

subject and the account number, and the acquired user name and a user name 

determined based on recognition results respectively obtained in accordance with the 

OCR recognition programs are compared with each other for correcting the user name. 

[0011] 

 The handwritten character recognition unit is configured to perform second 

user name correction processing where Japanese reading syllabary based on Chinese 

character recognition of a user name described in the ledger and determined based on 

recognition results respectively obtained in accordance with the OCR recognition 

programs is extracted, and the extracted Japanese reading syllabary and the user name 

determined as the recognition results respectively obtained in accordance with the 

OCR recognition programs are compared with each other for correcting the user name. 

[0012] 

 Plural types of ledger layouts are preliminarily registered in the headquarter 

server, and the headquarter server is configured to specify a ledger layout based on 

image data of the ledger among the plural types of ledger layouts, to extract the 

handwritten characters written by the user from a fill-out column of the specified 

ledger layout in which first user information, second user information and 
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amount-of-money information are filled out, and to recognize the handwritten 

characters in accordance with the OCR programs. 

Advantageous Effects of Invention 

[0013] 

 According to the present invention, the headquarter server has at least two or 

more types of OCR recognition programs having different algorithms.  The 

headquarter server recognizes handwritten characters described (filled out) by a user in 

a ledger (a transfer request form or the like in a financial organization such as a bank, 

for example) from image data of the ledger received from a system terminal in 

accordance with the plurality of OCR recognition programs.  The headquarter server 

determines the handwritten characters when the recognition results of two or more 

types of OCR recognition programs having different algorithms agree with each other, 

and the handwritten characters where the recognition results do not agree with each 

other is an object of correction treatment.  Accordingly, the headquarter server can 

speedily judge and determine the handwritten characters described in the ledger by the 

user.  Further, the handwritten character which is an object of correction processing is 

eventually corrected by manual determination (for example, a clerk of a financial 

organization).  In this manner, according to the present invention, the handwritten 

characters which the user fills out in the ledger are automatically recognized and 

determined in accordance with at least two or more types of OCR recognition 

programs having different algorithms. Accordingly, discrimination accuracy of 

handwritten characters can be enhanced. 

[0014] 

 The handwritten character recognition unit performs number determination 

processing where the handwritten character recognition unit determines the number 

forming a part which cannot be discriminated in the respective recognition results in 

accordance with at least two or more types of OCR recognition programs having 

different algorithms (hereinafter simply referred to as the plurality of OCR recognition 

programs) by extracting the number from the handwritten characters described in the 

ledger, and by analyzing a characteristic of the handwritten number of the user.  That 

is, in the present invention, only the number is extracted from the handwritten 

characters described in the ledger, and the characteristic (for example, the number “7” 

being described with a large width, the number “9” having a small circle on an upper 
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portion thereof or the like) is discriminated.  Then, the handwritten number is 

recognized and determined by adding the above-mentioned characteristic to the 

number forming the part which cannot be discriminated in the respective recognition 

results by the plurality of OCR recognition programs.  In this manner, by performing 

the determination by combining the characteristic of the handwritten number for each 

user with a recognition pattern of the handwritten number which the OCR recognition 

program has conventionally, the number forming a part which the plurality of OCR 

recognition programs cannot recognize can be automatically recognized and 

determined. 

[0015] 

 The handwritten character recognition unit performs first user name correction 

processing where the handwritten character recognition unit acquires a user name 

which corresponds to a bank name, a branch office name, a subject and an account 

number described in the ledger and determined based on the respective recognition 

results obtained in accordance with the plurality of OCR recognition programs based 

on the bank name, the branch office name, the subject and the account number (a 

recipient name when the ledger is a transfer request form), and the acquired user name 

and a user name determined based on recognition results respectively obtained in 

accordance with the plurality of OCR recognition programs are compared with each 

other for correcting the user name.  That is, in a financial organization (an own bank, 

a business tie-up bank or the like), in general, the name of the user (katakana) which 

corresponds to a bank name, a branch office name, a subject, an account number of an 

account which the user opens is formally registered in a customer management 

computer or the like.  Accordingly, when a bank name, a branch office name, a 

subject, and an account number are already determined as results of the respective 

recognitions of the plurality of OCR recognition programs, the user acquires the 

authorized user name (katakana) which corresponds to the bank name, the branch 

office name, the subject and the bank account from the customer management 

computer of the financial organization where the user opens the account.  Then, the 

acquired user name (katakana) and the user name (katakana) which is discriminated 

and determined in accordance with the plurality of OCR recognition programs are 

compared with each other.  When the acquired authorized user name (katakana) and 

the user name (katakana) discriminated and determined in accordance with the 
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plurality of OCR recognition programs differ from each other, the user name is 

corrected to the acquired authorized user name (katakana).  Accordingly, the user 

name (katakana) which is discriminated and determined in accordance with the 

plurality of OCR recognition programs can be temporarily corrected to the authorized 

user name and hence, reliability in determining the user name (katakana) can be 

enhanced. 

[0016] 

 The handwritten character recognition unit extracts Japanese reading syllabary 

based on Chinese character recognition of the user name (for example, the name of a 

requester and the name of a recipient when the ledger is a transfer request form) which 

is determined as the respective recognition results respectively obtained in accordance 

with the plurality of OCR recognition programs, and performs second user name 

correction processing where the extracted Japanese reading syllabary and the user 

name (katakana) determined aS the recognition results obtained respectively in 

accordance with the plurality of OCR recognition programs are compared with each 

other for correcting the user name.  That is, in a financial organization (an own bank, 

a business tie-up another bank or the like), in general, the user name is filled out in a 

ledger (transfer request form) in the form of handwritten characters both in Chinese 

character and katakana.  Accordingly, in the case where the respective Chinese 

character recognitions in accordance with the plurality of OCR recognition programs 

are already determined, Japanese reading syllabary of the Chinese character and the 

user name (katakana) determined as the respective recognition results in accordance 

with the plurality of OCR recognition programs are compared with each other.  When 

the user name (katakana) differs from Japanese reading syllabary of the Chinese 

character, the correction is made so as to use Japanese reading syllabary of the Chinese 

character as the user name (katakana).  Accordingly, when there exists a part of the 

user name (katakana) described in the ledger which cannot be discriminated as the 

result of the respective recognition results in accordance with the plurality of OCR 

recognition programs or when there is an erroneously recognized part in the user name 

(katakana) described in the ledger, the user name can be determined based on Japanese 

reading syllabary of the acquired Chinese character.  That is, the reliability in 

determining the user name (katakana) can be enhanced. 

[0017] 
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 A plural type of layouts are preliminarily registered in the headquarter server.  

The headquarter server specifies a ledger layout based on image data of the ledger 

among plural types of ledger layouts, extracts user’s handwritten characters from the 

fill-out columns of the specified ledger layout where first user information, second 

user information and an amount-of-money information are filled out, and recognizes 

the handwritten characters in accordance with the plurality of OCR recognition 

programs.  That is, the ledger has the plural types of ledger layouts.  For example, 

assuming that the ledger is a transfer request form, the positions of fill-out columns 

differ with respect to recipient information (bank name, branch office name, subject, 

account number, name and the like) which forms the first user information, requester 

information (address, name, telephone number and the like) which forms the second 

user information, amount-of-money information (transfer amount, transfer fee or the 

like) and the like for each transfer request form.  Accordingly, using a character (a 

requester, a recipient, an amount-of-money or the like) printed on a ledger as a trigger, 

a ledger layout is recognized from image data of the ledger read by an image scanner, 

and the correspondence between this ledger layout and a ledger layout among the 

plurality of ledger layouts registered in the headquarter server is specified.  Then, 

handwritten characters filled out by a user are extracted based on the specified ledger 

layout, and are recognized in accordance with the first OCR recognition program and 

the second OCR recognition program.  Accordingly, the first user information, the 

second user information and the amount-of-money information can be discriminated 

with certainty. 

Brief Description of Drawings 

[0018] 

 FIG. 1 is a view showing the configuration of a ledger recognition system 

according to this embodiment. 

 Fig. 2 is a block diagram for describing the electrical configuration of a 

headquarter server of the ledger recognition system according to this embodiment. 

 Fig. 3 is a flowchart of respective processing in the headquarter server of the 

ledger recognition system according to the embodiment. 

 Fig. 4 is a view for describing number determination processing of the ledger 

recognition system according to this embodiment. 

 Fig. 5 is a list of similar characters of katakana in the ledger recognition 
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system according to this embodiment. 

 Fig. 6 is a view for describing first user name correction processing of the 

ledger recognition system of this embodiment. 

 Fig. 7 is a view for describing second user name correction processing of the 

ledger recognition system according to this embodiment. 

 Fig. 8 is a view for describing a ledger layout of the ledger recognition system 

of the embodiment. 

 

Description of Embodiments 

 [0019] 

 The gist of the invention lies in a ledger recognition system which includes: a 

headquarter server configured to recognize handwritten characters described in a 

ledger by a user; a system terminal including an image scanner for reading the 

handwritten characters filled out in the ledger by the user; and a public 

telecommunication network which allows the headquarter server and the system 

terminal to be communicably connected with each other, wherein the headquarter 

server includes a handwritten character recognition unit where the handwritten 

character recognition unit receives the image data of the ledger read by the image 

scanner from the system terminal, recognizes the handwritten characters written by the 

user in the image data of the received ledger in accordance with at least two types of 

OCR recognition programs having different algorithms, determines the handwritten 

characters described in the ledger with respect to a part of the handwritten characters 

where recognition results in accordance with the OCR recognition programs agree 

with each other, and sets a part of the handwritten characters where the recognition 

results by the OCR recognition programs do not agree with each other as an object of 

correction processing. 

[0020] 

 Hereinafter, one embodiment of the present invention is described in detail 

with reference to the drawings.  FIG. 1 is a view showing the configuration of a 

ledger recognition system according to this embodiment.  Fig. 2 is a block diagram 

for describing the electrical configuration of a headquarter server of the ledger 

recognition system according to this embodiment.  Fig. 3 is a flowchart of respective 

processing in the headquarter server of the ledger recognition system according to the 
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embodiment.  Fig. 4 is a view for describing the number correction of the ledger 

recognition system according to this embodiment.  Fig. 5 is a list of similar characters 

of katakana in the ledger recognition system according to this embodiment.  Fig. 6 is 

a view for describing first user name correction processing of the ledger recognition 

system of this embodiment.  Fig. 7 is a view for describing second user name 

correction processing of the ledger recognition system according to this embodiment.  

Fig. 8 is a view for describing a ledger layout of the ledger recognition system of this 

embodiment. 

[0021] 

[Configuration of ledger recognition system] 

 Hereinafter, the overall configuration of a ledger recognition system according 

to this embodiment is described with reference to Fig. 1.  In the description made 

hereinafter, the case is described by assuming that a business operator who runs this 

system be a bank which is a financial organization, and the description is made by 

taking the discrimination of handwritten characters which a user fills out in a transfer 

request form which is a type of a ledger as an example. 

[0022] 

 As shown in Fig. 1, the ledger recognition system 1 is formed of: a 

headquarter server 25 installed in a headquarter or the like of a bank 100; plural types 

of system terminals 10 which are installed in a main office of the main bank 100 and 

plural types of branch offices 110 of the bank 100, and image scanners 20 which are 

respectively connected to the system terminals 10.  The headquarter server 25 is also 

mutually communicably connected with the system terminals 10 installed in the main 

office and the plurality of branch offices 110 of the bank 100 and plural types of 

system servers 30 of other banks which are financial organizations having a business 

tie-up with the bank 100 via a public telecommunication network 50. 

[0023] 

 A well-known computer is preferably used as the system terminal 10, the 

headquarter server 25, and the system server 30 respectively.  A stationary type 

desktop personal computer or the like is preferably used as the well-known computer.  

However, any computer which has a function of performing intercommunication via a 

public telecommunication network 50 can be used as the well-known computer.  As 

the image scanner 20, any scanner which converts handwritten characters filled out in 
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a transfer request form by a user into digital-type image data (hereinafter simply 

referred to as image data) and fetches the image data into the system terminal 10 can 

be used.  That is, the image scanner 20 is not particularly limited.  The public 

telecommunication network 50 may be a well-known internet line, a well-known 

mobile phone communication line, a well-known telephone line, a well-known 

communication satellite line or the like. 

[0024] 

 The headquarter server 25 has a handwritten character recognition unit 

(handwritten character recognition processing) where user’s handwritten characters are 

recognized and determined in accordance with a first OCR recognition program and a 

second OCR recognition program which have different algorithms described later from 

image data of a transfer request form received from the system terminal 10.  The 

system terminal 10 transmits the image data of the transfer request form in which 

user’s handwritten characters fetched from the image scanner 20 connected to the 

system terminal 10 is described to the headquarter server 25. 

[0025] 

 The headquarter server 25 has a function of a customer management computer 

which manages customer data (a bank name, a branch office name, a subject, an 

account number, a user name and the like) of a user who has an account in the bank 

100.  With respect to this function as the customer management computer, a customer 

management server (not shown in the drawing) having a customer management 

function may be additionally provided to the main office or the like.  The plurality of 

system servers 30 are customer management computers which manage customer data 

(bank name, branch office name, subject, account number, user name and the like) of 

users which have accounts in other banks having a business tie-up with the bank 100. 

[0026] 

 In the above-mentioned configuration, in this embodiment, the headquarter 

server 25 installed in the headquarter of the bank 100 which manages this system 

receives image data of a transfer request form read in the system terminal 10 by the 

image scanner 20 from the system terminal 10.  A first OCR recognition program and 

a second OCR recognition program which have different algorithms are preliminarily 

stored in the headquarter server 25.  User’s handwritten characters described in the 

image data of the received transfer request form are recognized in accordance with two 
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types of programs respectively.  The number of types of OCR recognition programs 

having different algorithms is not limited to two and may be three or more. 

[0027] 

 In the ledger recognition system 1 according to this embodiment, handwritten 

characters described in a ledger are determined with respect to a part of the 

handwritten characters where recognition results of the handwritten characters 

recognized respectively in accordance with the above-mentioned first OCR recognition 

program and the second OCR recognition program agree with each other, and 

correction processing is performed manually (for example, visual observation by a 

bank clerk) with respect to a part of the handwritten characters where the recognition 

results do not agree with each other. 

[0028] 

 In this manner, by recognizing user’s handwritten characters described in 

image data of a transfer request form in accordance with the first OCR recognition 

program and the second OCR recognition program having different algorithms, user’s 

handwritten characters described on a ledger are speedily recognized and determined. 

[0029] 

 Further, in this embodiment, the ledger recognition system 1 performs various 

correction processing (number determination processing, first user name correction 

processing, and second user name correction processing described later).  In such 

operation, the recognition of handwritten characters which form a non-discriminated 

part or an erroneously recognized part is corrected based on the recognition results of 

handwritten characters in accordance with the first OCR recognition program and the 

second OCR recognition program respectively.  By performing various correction 

processing in this manner, accuracy in automatically recognizing and determining 

handwritten characters filled out by a user can be enhanced and hence, it is possible to 

provide the ledger recognition system 1 where manual working in a correction 

operation can be reduced. 

[0030] 

[Configuration of headquarter server 25] 

 Hereinafter, the electrical configuration of the headquarter server 25 in the 

ledger recognition system 1 according to this embodiment is described.  The 

headquarter server 25 is formed of a memory part 11, an input/output control part 12, a 
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control part 13, an external communication interface (I/F) control part 14 and the like. 

[0031] 

 The memory part 11 is formed of a large capacity memory device such as a 

hard disk drive (HDD) or a flash memory.  In this embodiment, discrimination results 

of user’s handwritten characters described in image data of a transfer request form read 

by the image scanner 20 and image data of a transfer request form read in accordance 

with the first OCR recognition program and the second OCR recognition program 

described later are stored in a predetermined region of the memory part 11.  In this 

embodiment, plural types of ledger layouts (see Fig. 8) and similar character data (see 

Fig. 5) and the like described later are preliminarily stored in a predetermined region 

of the memory part 11. 

[0032] 

 The input/output control part 12 controls inputting and outputting of various 

data between the input/output control part 12 and a liquid crystal display device not 

shown in the drawing which is connected to the headquarter server 25 and an external 

input/output device such as a keyboard/mouse. 

[0033] 

 The control part 13 is formed of a central processing unit (CPR), a read only 

memory (ROM), a random access memory (RAM), a flash memory and the like not 

shown in the drawing.  The CPU of the control part 13 performs handwritten 

character recognition processing (handwritten character recognition unit), number 

determination processing, first user name correction processing, second user name 

correction processing and the like by executing various programs preliminarily stored 

in the ROM or the memory part 11. 

[0034] 

 The external communication I/F control part 14 is connected to the external 

public telecommunication network 50, and controls communication between the 

headquarter server 25 and the plurality of system terminals 10 and the plurality of 

system servers 30 in the ledger recognition system 1 based on instructions from the 

control part 13.  The external communication I/F control part 14 controls the 

reception of image data of a transfer request form from the system terminal 10 read by 

the image scanner 20 and the transmission/reception of customer data (bank name, 

branch office name, subject, account number, user name and the like) to and from the 
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system server 30 which is a customer management computer of another bank based on 

an instruction from the control part 13.  Customer data received in such an operation 

is stored in the memory part 11 in a linked manner with plural types of users. 

[0035] 

[Number determination processing] 

 Hereinafter, number determination processing in the ledger recognition system 

1 according to this embodiment is described with reference to Fig. 4.  The number 

determination processing is processing performed in handwritten character recognition 

processing described later.  That is, the number determination processing is 

processing where the number which is a part not discriminated in recognition results of 

handwritten characters described in image data of a transfer request form obtained in 

accordance with a first OCR recognition program and in accordance with a second 

OCR recognition program is determined. 

[0036] 

 As shown in Fig. 4, assume that the number which is a part discriminated 

neither in accordance with the first OCR recognition program nor in accordance with 

the second OCR recognition program is a handwritten number 40 which is recognized 

neither as “7” nor “9”.  Then, only the numbers recognized as “7” and “9” are 

extracted from the handwritten characters described in the image data of the transfer 

request form.  The number recognized as “7” is indicated as a handwritten number 41, 

and the number recognized as “9” is indicated as a handwritten number 42. 

[0037] 

 In the analysis of the extracted user’s handwritten numbers 41 and 42, the 

handwritten number 41 recognized as the number “7” has a characteristic that the 

handwritten number 41 is described with a wide width.  On the other hand, the 

handwritten number 42 recognized as the “9” has a characteristic that the handwritten 

number 42 has a small circle at an upper portion of the handwritten number 42.  

Accordingly, the handwritten number 40 which cannot be not discriminated has a 

characteristic that the handwritten number 40 has not a large width and a circle at the 

upper portion of the handwritten number 40 is small and hence, such a handwritten 

number 40 can be recognized and determined as the number “9”. 

[0038] 

 In this manner, by performing number determination processing where a 
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characteristic of a handwritten number is determined for each user in addition to a 

handwritten number recognition pattern which the first OCR recognition program and 

the second OCR recognition program respectively have conventionally, the number 

which is discriminated neither in accordance with the first OCR recognition program 

nor in accordance with the second OCR recognition program can be also automatically 

recognized and determined. 

[0039] 

 The above-mentioned characteristic of the user’s handwritten number is only 

an example.  For example, by detecting various characteristics of users handwritten 

number such as a characteristic that a handwritten number recognized as the number 

“8” has a large circle at a lower portion of the handwritten number or a characteristic 

that a handwritten number recognized as the number “1” has a large angle inclined 

rightward, the number which was discriminated neither in accordance with the first 

OCR recognition program nor in accordance with the second OCR recognition 

program can be recognized.  On the other hand, when the number of samples of the 

user’s handwritten number is small so that a characteristic cannot be found in the 

user’s handwritten number, as a matter of course, such number is determined as the 

number which cannot be discriminated.  

[0040] 

[First user name correction processing] 

 Hereinafter, first user name correction processing in the ledger recognition 

system 1 according to this embodiment is described with reference to Fig. 6.  This 

processing is the processing where the ledger recognition system 1 acquires an user 

name (recipient name) which corresponds to a bank name, a branch office name, a 

subject, an account number described in image data of a transfer request form 

determined as discrimination results respectively obtained in accordance with a first 

OCR recognition program and a second OCR recognition program based on the bank 

name, the branch office name, the subject, the account number in handwritten 

character recognition processing described later, and corrects a user name handwritten 

in katakana which is determined as recognition results respectively obtained in 

accordance with plural types of OCR recognition programs by comparing the acquired 

user name with the user name handwritten in katakana which is determined as 

recognition results respectively obtained in accordance with the plurality of OCR 
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recognition programs with each other. 

[0041] 

 In a ledger such as a transfer request form, a column is provided where a name 

of a recipient (user name), and a bank name, a branch office name, a subject, and an 

account number of an account which the recipient has are filled out by handwriting.  

In a bank where the recipient has the account, an authorized user name (katakana) of 

the recipient is registered in the customer management computer (the headquarter 

server 25 in the own bank, the system server 30 in another bank) in a linked manner 

with the bank name, the branch office name, the subject, and the account number.  In 

the first user name correction processing of this embodiment, by focusing on such a 

point, when the bank name, the branch office name, the subject, and the account 

number described in the image data of the transfer request form are already determined 

as the respective recognition results obtained in accordance with the first OCR 

recognition program and the second OCR recognition program, an inquiry is made to 

the customer management computer with respect to the bank name, the branch office 

name, the subject, and the account number so as to acquire the user name (katakana) of 

the authorized recipient, and the correction of the user name already determined as the 

respective recognition results obtained in accordance with the first OCR recognition 

program and the second OCR recognition program is performed. 

[0042] 

 As shown in Fig. 6A, assume that, in accordance with the first OCR 

recognition program and in accordance with the second OCR recognition program, the 

bank name “ﾆﾎﾝ”, the branch office name “ｷﾞﾝｻﾞ”, the subject “ﾌﾂｳ”, and the account 

number “9999999” of the account which the recipient opens are already determined.  

Then, an inquiry of the authorized user name of the recipient is made to the 

headquarter server 25 (customer management computer) when the recipient opens the 

account in the own bank and to the system server 30 (customer management computer) 

when the recipient opens the account in another bank. 

[0043] 

 As a result, the bank name, the branch office name, the subject, the account 

number, and the authorized user name of the recipient shown in a table 51 are acquired.  

At this stage of processing, the user name of the recipient which is recognized and 

determined in accordance with the first OCR recognition program or in accordance 
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with the second OCR recognition program together with the bank name, the branch 

office name, the subject, the account number is “ﾜｷﾀｱｲ” as described in a table 50.  

On the other hand, the user name of the recipient is “ｸｷﾀﾏｲ” in the table 51.  In 

general, in the recognition of katakana by the OCR recognition program, the large 

number of similar characters exist and hence, a recognition rate is low.  One example 

of similar characters of katakana is described as similar character data in Fig. 5.  26 

kinds of similar characters are shown in Fig. 5.  Similar character data shown in Fig. 

5 is data preliminarily registered in the memory part 11 of the headquarter server 25, 

and the data is looked up for judging similar characters of katakana by the control part 

13 of the headquarter server 25 when necessary. 

[0044] 

 That is, as can be explicitly understood by comparing the user name “ｸｷﾀﾏｲ” 

of the recipient in the acquired table 51 with the user name “ﾜｷﾀｱｲ” of the recipient 

shown in the table 50, katakana “ﾜ” and “ｸ” which are respectively surrounded by M1 

(17 in Fig. 5) in the drawing are similar characters in katakana, and katakana “ｱ” and 

“ﾏ” (1 in Fig. 5) respectively surrounded by M1 are similar characters in katakana.  

Accordingly, the user name of the recipient is erroneously recognized and determined 

in accordance with the first OCR recognition program or in accordance with the 

second OCR recognition program.  However, as shown in the table 51, it is confirmed 

that the user name of the authorized recipient is “ｸｷﾀﾏｲ”.  Accordingly, by correcting 

and changing the erroneously recognized user name of the recipient to the user name 

of the recipient shown in the table 51 (portions surrounded by the circle M1 in Fig. 1), 

the erroneous recognition by the OCR recognition program is eliminated and the user 

name of the authorized recipient can be determined. 

[0045] 

 In the same manner, as shown in Fig. 6B, assume that a bank name “ﾆﾎﾝ”, a 

branch office name “ｷﾞﾝｻﾞ”, a subject “ﾌﾂｳ”, and an account number “0000000” of an 

account which a recipient has are already determined in a first OCR recognition 

program and a second OCR recognition program.  Then, an inquiry of an authorized 

user name of the recipient is made to the headquarter server 25 (customer management 

computer) when the recipient already opens the account in the own bank and to the 

system server 30 (customer management computer) in the case where the recipient 

already opens the account in another bank. 
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[0046] 

 As a result, the bank name, the branch office name, the subject, the account 

number, and the authorized user name of the recipient shown in a table 54 are acquired.  

At this stage of processing, the user name of the recipient which is recognized in 

accordance with the first OCR recognition program or in accordance with the second 

OCR recognition program of this embodiment together with the bank name, the branch 

office name, the subject, and the account number is “ｽ?ｷｲ?ﾛｰ” in the table 53.  On the 

other hand, the user name of the recipient is “ｽｽﾞｷｲﾁﾛｰ” in the table 54.  Accordingly, 

it is understood that parts of “?” (or blank parts) surrounded by a circle M2 in the 

drawing which are parts of the user name of the recipient discriminated neither in 

accordance with the first OCR recognition program nor in accordance with the second 

OCR recognition program are “ｽﾞ” and “ﾁ” surrounded by the circle M2 in the 

drawing and hence, it is possible to determine the user name of the authorized recipient 

as “ｽｽﾞｷｲﾁﾛｰ”. 

[0047] 

 In this manner, when the recognition result of the user name (katakana) 

obtained in accordance with the first OCR recognition program or in accordance with 

the second OCR recognition program is determined based on the erroneous recognition 

or when the recognition result is determined without discriminating the user name 

(katakana), by correcting such user name (katakana) of the recipient to the user name 

of the authorized recipient, it is possible to accurately determine the user name of the 

recipient which the user fills out in a transfer request form in katakana by handwriting. 

[0048] 

[Second user name correction processing] 

 Hereinafter, second user name correction processing in the ledger recognition 

system 1 according to this embodiment is described with reference to Fig. 7.  This 

processing is the processing where, in handwritten character recognition processing 

described later, the ledger recognition system 1 extracts Japanese reading syllabary 

based on Chinese character recognition of user names (a requester name and a 

recipient name) described in image data of a transfer request form determined as 

respective discrimination results obtained in accordance with a first OCR recognition 

program and a second OCR recognition program, and corrects the user name by 

comparing the extracted Japanese reading syllabary with the user name in katakana 
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determined as the respective recognition results obtained in accordance with the first 

OCR recognition program and the second OCR recognition program. 

[0049] 

 As shown in Fig. 7A, when katakana 60 which conforms with Japanese 

reading syllabary “ﾔﾏﾄﾀﾛｳ” of “大和太郎” which is a Chinese character name 61 is 

determined as respective recognition results obtained in accordance with the first OCR 

recognition program and the second OCR recognition program, no additional 

processing is performed so that the correction of the user name in katakana is not 

performed. 

[0050] 

 As shown in Fig. 7B, with respect to Japanese reading syllabary “ｱｷﾔﾏﾏｷｺ” of 

“秋山真紀子” which is a Chinese character name 65, assume that “ｱｷﾔｱﾏｷﾕ” is 

determined in a katakana 62 and “ｱｷﾔ?ﾏｷ?” is determined in a katakana 63 as the 

respective recognition results obtained in accordance with the first OCR recognition 

program and the second OCR recognition program. 

[0051] 

 With respect to the katakana 62, it is considered that the first OCR recognition 

program or the second OCR recognition program erroneously recognizes katakana “ｱ” 

and “ﾏ” surrounded by a circle M1 in the drawing (1 in Fig. 5) and katakana “ﾕ” and 

“ｺ” surrounded by a circle M1 in the drawing (4 in Fig. 5) as similar characters in 

katakana.  Accordingly, in conformity with Japanese reading syllabary “ｱｷﾔﾏﾏｷｺ” of 

“秋山真紀子” indicated in a katakana 64, the user name is changed and corrected to 

the katakana 64 (to be more specific, parts “ｱ” と “ﾕ” surrounded by the circle M1 in 

the drawing being corrected to “ﾏ” and “ｺ”) and the katakana 64 is determined. 

[0052] 

 The katakana 63 includes “?” surrounded by a circle M2 in the drawing which 

are parts of the user name of the recipient discriminated neither in accordance with the 

first OCR recognition program nor in accordance with the second OCR recognition 

program.  In this case, in conformity with Japanese reading syllabary “ｱｷﾔﾏﾏｷｺ” of 

“秋山真紀子” indicated in the katakana 64, the user name is changed and corrected to 

the katakana 64 (to be more specific, the parts “?” surrounded by the circle M2 in the 

drawing being corrected to “ﾏ” and “ｺ”), and the katakana 64 is determined. 

[0053] 
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 According to this second user name correction processing, even when the user 

name of the katakana determined as the recognition result obtained in accordance with 

the first OCR recognition program or the second OCR recognition program cannot be 

discriminated or even when the user name in katakana is erroneously recognized, the 

user name can be determined based on Japanese reading syllabary of the Chinese 

character.  That is, reliability in determining the correct user name (katakana) can be 

enhanced. 

[0054] 

[Handwritten character recognition processing] 

 Hereinafter, handwritten character recognition processing is described with 

reference to Fig. 3 where the ledger recognition system 1 according to this 

embodiment recognizes handwritten characters which a user fills out in a transfer 

request form which forms a ledger.  This handwritten character recognition 

processing is processing performed by the control part 13 of the above-mentioned 

headquarter server 25.  The handwritten character recognition processing functions as 

a handwritten character recognition unit in this embodiment. 

[0055] 

 As shown in Fig. 3, the control part 13 of the headquarter server 25 which 

performs handwritten character recognition processing (hereinafter, simply referred to 

as the control part 13) receives image data of a transfer request form which is a type of 

a ledger read by the image scanner 20 connected to the system terminal 10 (hereinafter, 

simply referred to as image data) from the system terminal 10, and stores the image 

data in a predetermined region of the memory part 11 (step S10). 

[0056] 

 The control part 13 specifies a ledger layout for recognizing handwritten 

characters based on the received image data (step S11).  Plural types of ledger layouts 

are preliminarily registered in the headquarter server 25 of this embodiment.  When 

the received image data differs from a usually used ledger layout, the control part 13 

looks up the plurality of ledger layouts registered in the memory part 11 of the 

headquarter server 25.  Then, the control part 13 specifies the ledger layout from the 

plurality of ledger layouts using printing of the image data as a trigger, and extracts 

handwritten characters described as first user information, second user information, 

amount-of-money information and the like based on the specified ledger layout. 
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[0057] 

 That is, as shown in Fig. 8A to Fig. 8C, with respect to a transfer request form 

70 which forms a ledger, plural types of (in the drawing, three types of) ledger layouts 

exist.  That is, the transfer request form includes three roughly divided fill-out 

columns consisting of recipient information (a bank name, a branch office name, a 

subject, an account number, a user name (Chinese character, katakana) and the like) 

which forms first user information 71, requester information (an address, a user name 

(Chinese character, katakana), a telephone number and the like) which forms second 

user information 72, and amount-of-money information 73 (transfer amount, transfer 

fee and the like).  With respect to the arrangement of these three fill-out columns, the 

ledger layouts in plural types of patterns (three patterns in the drawing) are 

preliminarily registered in the memory part 11 of the headquarter server 25.  

Accordingly, the control part 13 recognizes the ledger layout using characters (the 

requester, the recipient, the amount of money and the like) printed on the transfer 

request form 70 which is received image data as a trigger, and specifies which ledger 

layout among the plurality of ledger layouts registered in the memory part 11 of the 

headquarter server 25 corresponds to this ledger layout.   Then, based on the 

specified ledger layout, the control part 13 extracts handwritten characters which the 

user fills out, and recognizes the handwritten characters in accordance with a first 

OCR recognition program and in accordance with a second OCR recognition program.  

Accordingly, the control part 13 can recognize the first user information 71, the second 

user information 72, and the amount-of-money information 73 with certainty. 

[0058] 

 The control part 13 recognizes the handwritten characters described in ledger 

data received in accordance with the first OCR recognition program (step S12).  A 

recognition result of handwritten characters of the image data received in accordance 

with the first OCR recognition program in step S11 is stored in a predetermined region 

of the memory part 11. 

[0059] 

 When there exists a number which is a part not discriminated in accordance 

with the first OCR recognition program, the control part 13 performs number 

determination processing for correcting the number which is the non-discriminated 

part (step S13).  As described previously, this number determination processing is 
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processing where the number which is the part not discriminated in accordance with 

the first OCR recognition program is determined based on a characteristic of an 

extracted user’s handwritten number.  The control part 13 reflects the result of the 

number determination processing on the recognition result obtained in accordance with 

the first OCR recognition program. 

[0060] 

 The control part 13 performs first user name correction processing (step S14).  

As described previously, this processing is the processing where the control part 13 

acquires a user name (recipient name) which corresponds to a bank name, a branch 

office name, a subject, an account number described in image data of a transfer request 

form identified as the discrimination result of the first OCR recognition program, and 

corrects the user name by comparing the acquired user name and the user name 

determined as the recognition result obtained in accordance with the first OCR 

recognition program.  The control part 13 reflects the result of the first user name 

correction processing on the recognition result obtained in accordance with the first 

OCR recognition program. 

[0061] 

 The control part 13 performs the second user name correction processing (step 

S15).  As described previously, this processing is the processing where the control 

part 13 acquires Chinese characters and katakana of the user name described in the 

received image data, and corrects the user name in katakana based on Japanese reading 

syllabary based on Chinese character recognition when the control part 13 erroneously 

recognizes the recognition result of the user name in katakana obtained in accordance 

with the first OCR recognition program or the control part 13 cannot discriminate the 

user name in katakana.  The control part 13 reflects the result of the first user name 

correction processing on the recognition result obtained in accordance with the first 

OCR recognition program. 

[0062] 

 As described previously, in the above-mentioned steps S12 to step S15, the 

control part 13 performs the recognition of image data in accordance with the first 

OCR recognition program, reflects the results obtained by performing various 

correction processing (number determination processing, first user name correction 

processing, and second user name correction processing) on the recognition result, and 
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stores the recognition result in a predetermined region of the memory part 11 as the 

result of primary determination processing performed in accordance with the first OCR 

recognition program.  

[0063] 

 The control part 13 recognizes handwritten characters described in ledger data 

received in accordance with the second OCR recognition program (step S16).  In step 

S16, the recognition result of the handwritten characters of image data received in 

accordance with the second OCR recognition program is stored in a predetermined 

region of the memory part 11 in step S16. 

[0064] 

 When there exists a number which is not discriminated in accordance with the 

second OCR recognition program, the control part 13 performs number determination 

processing for correcting the number which is not discriminated (step S17).  As 

described previously, this number determination processing is processing where the 

number which is not discriminated in accordance with the second OCR recognition 

program is determined based on a characteristic of the extracted user’s handwritten 

number.  The control part 13 reflects the result of the number determination 

processing on the recognition result obtained in accordance with the second OCR 

recognition program. 

[0065] 

 The control part 13 performs first user name correction processing (step S18).  

As described previously, this processing is the processing where the control part 13 

acquires a user name (recipient name) which corresponds to a bank name, a branch 

office name, a subject, an account number described in image data of a transfer request 

form determined as a discrimination result obtained in accordance with the second 

OCR recognition program from the bank name, the branch office name, the subject, 

the account number, and corrects the user name by comparing the acquired user name 

with the user name determined as the recognition result obtained in accordance with 

the first OCR recognition program.  The control part 13 reflects the result of the first 

user name correction processing on the recognition result obtained in accordance with 

the second OCR recognition program. 

[0066] 

 The control part 13 performs second user name correction processing (step 
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S19).  As described previously, this processing is processing where Chinese 

characters and katakana of a user name described in received image data are extracted, 

and the user name is corrected by Japanese reading syllabary based on Chinese 

character recognition when the recognition result of the user name in katakana in 

accordance with the second OCR recognition program is erroneously recognized or the 

user name cannot be discriminated.  The control part 13 reflects the result of the 

second user name correction processing on the recognition result obtained in 

accordance with the second OCR recognition program. 

[0067] 

 As described previously, in the above-mentioned steps S16 to step S19, the 

control part 13 performs the recognition of image data in accordance with the second 

OCR recognition program, reflects the results obtained by performing various 

correction processing (number determination processing, first user name correction 

processing, and second user name correction processing) on the recognition result, and 

stores the recognition result in a predetermined region of the memory part 11 as the 

result of primary determination processing performed in accordance with the second 

OCR recognition program. 

[0068] 

 The control part 13 compares the result of primary determination processing 

in accordance with the first OCR recognition program and the result of the primary 

determination processing in accordance with the second OCR recognition program  

with each other (step S20).  The control part 13 judges whether or not the result of the 

primary determination processing in accordance with the first OCR recognition 

program and the result of the primary determination processing in accordance with the 

second OCR recognition program agree with each other (step S21).  When it is 

judged that the result of the primary determination processing in accordance with the 

first OCR recognition program and the result of the primary determination processing 

in accordance with the second OCR recognition program agree with each other (step 

S21: Yes), the control part 13 advances processing to step S23.  On the other hand, 

when it is judged that the result of the primary determination processing in accordance 

with the first OCR recognition program and the result of the primary determination 

processing in accordance with the second OCR recognition program do not agree with 

each other (step S21: No), the control part 13 performs correction processing for 



24 

correcting a disagreed part of the determination result in step S22.  In this correction 

processing, handwritten characters which are the disagreed parts of the recognition 

result are explicitly displayed on a display unit (a liquid crystal display device or the 

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

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

bank clerk of the bank 100 visually recognizes image data of a transfer request form, 

and determines handwritten characters which are the disagreed parts detected in the 

recognition result.  When this processing is finished, the control part 13 advances 

processing to step S23. 

[0069] 

 The control part 13 performs handwritten character recognition determination 

processing for determining recognition of the handwritten characters described in the 

image data (step S23).  When this processing is finished, the control part 13 finishes 

the handwritten character recognition processing. 

[0070] 

 In the above-mentioned processing in step S20 to step S23, the control part 13 

compares the recognition results of respective image data obtained in accordance with 

the first OCR recognition program and the second OCR recognition program 

respectively, and stores a comparison result as the result of secondary determination 

processing in accordance with the first OCR recognition program and the second OCR 

recognition program in the predetermined region of the memory part 11. 

[0071] 

 As has been described heretofore, in the handwritten character recognition 

processing according to this embodiment, image data of a transfer request form read by 

the image scanner 20 is transmitted to the headquarter server 25 from the system 

terminal 10.  The headquarter server 25 recognizes user’s handwritten characters 

described in image data received respectively in accordance with two types of OCR 

recognition programs (first OCR recognition program and the second OCR recognition 

program) having different algorithms, performs various corrections (number 

determination processing, first user name correction processing, and second user name 

correction processing) on the recognition results respectively, and adopts the corrected 

recognition results as the results of the primary determination processing in accordance 

with the first OCR recognition program and the second OCR recognition program.  
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Then, the headquarter server 25 detects the agreement or the disagreement between the 

results of the primary determination processing in accordance with the first OCR 

recognition program and the second OCR recognition program.  When a disagreed 

part exists, correction processing is performed manually (for example, visual 

observation by a bank clerk).  Based on the result of secondary determination 

processing of the recognition results decided in this manner, the recognition result of 

user’s handwritten characters described in the transfer request form is determined, and 

a transfer operation in a financial organization such as a bank is performed. 

[0072] 

 Although the embodiment according to the present invention has been 

described heretofore, the specific configuration of the present invention is not limited 

to the above-mentioned embodiment, and modifications of the embodiment in design 

which do not depart from the gist of the present invention 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 handwritten characters described 

in a ledger by a user; 

 a system terminal including an image scanner for reading the handwritten 

characters filled out in the ledger by the user; and 

 a public telecommunication network which allows the headquarter server and 

the system terminal to be communicably connected with each other, wherein 

 the headquarter server includes a handwritten character recognition unit where 

the handwritten character recognition unit receives the image data of the ledger read by 

the image scanner from the system terminal, recognizes the handwritten characters 

written by the user in the image data of the received ledger in accordance with at least 

two types of OCR recognition programs having different algorithms, determines the 

handwritten characters described in the ledger with respect to a part of the handwritten 

characters where recognition results in accordance with the OCR recognition programs 

agree with each other, and sets a part of the handwritten characters where the 

recognition results by the OCR recognition programs do not agree with each other as 

an object of correction processing. 

 

[Claim 2] 

 The ledger recognition system according to claim 1, wherein the handwritten 

character recognition unit is configured to perform number determination processing 

where numbers are extracted from the handwritten characters described in the ledger, 

and a part of the numbers which cannot be discriminated in the respective recognition 

results obtained in accordance with the OCR recognition programs is determined by 

analyzing a characteristic of the number handwritten by the user. 

 

[Claim 3] 

 The ledger recognition system according to claim 1 or claim 2, wherein the 

handwritten character recognition unit is configured to perform first user name 

correction processing where a user name which corresponds to a bank name, a branch 
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name, a subject and an account number described in the ledger and determined as 

recognition results respectively obtained in accordance with the OCR recognition 

programs is acquired based on the bank name, the branch name, the subject and the 

account number, and the acquired user name and a user name included in the image 

data determined as recognition results respectively obtained in accordance with the 

OCR recognition programs are compared with each other for correcting the user name 

included in the image data determined as recognition results respectively obtained in 

accordance with the OCR recognition programs. 

 

[Claim 4] 

 The ledger recognition system according to any one of claims 1 to 3, wherein 

the handwritten character recognition unit is configured to perform second user name 

correction processing where the handwritten character recognition unit extracts 

Japanese reading syllabary based on Chinese character recognition of a user name 

described in the ledger and determined as recognition results respectively obtained in 

accordance with the OCR recognition programs, and corrects the user name by 

comparing the extracted Japanese reading syllabary and the user name determined as 

the recognition results respectively obtained in accordance with the OCR recognition 

programs with each other. 

 

[Claim 5] 

The ledger recognition system according to any one of claims 1 to 4, wherein plural 

types of ledger layouts are preliminarily registered in the headquarter server, and the 

headquarter server is configured to specify a ledger layout based on image data of the 

ledger among the plural types of ledger layouts, to extract the handwritten characters 

written by the user from a fill-out column of the specified ledger layout in which first 

user information, second user information and amount-of-money information of the 

specified ledger layout is filled out, and to recognize the handwritten characters written 

by the user in accordance with the OCR recognition programs.


