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· Specification 1 

Title of Invention: Method of Standardizing Character Information in Electronic 

Documents 

D€-tailed Description of the Invention: 

[0001] 

[Field of the invention] 

The present invention relates to a method of standardizing character 

information in an electronic document by replacing characters utilizing a 

non-standard font set in the electronic document with characters from a 

corresponding standard font set. 

[0002] 

[Background of the Invention] 

Conventionally, the choosing of fonts used in an electronic document is 

entrusted to the person producing such a document. Fonts installed in electronic 

document processing equipment such as word processors etc. also differ from 

· machine to machine and such machines are usually limited to only being able to 

handle a specific language. Producers of documents who wish to produce a 

document containing a number of languages or who wish to use characters not 

included on a basic font set therefore have to define the font for such characters as 

external characters to use such fonts in an electronic document. This is not such a 

problem during the exchange of documents printed on paper but has become a 

major drawback with the proliferation of exchange of electronic documents over the 

internet and during registration of electronic documents in electronic libraries. 

[0003] 



- ... 

:: 

. --=-~---_-----···---------·····-····--·-·--------

2 
Producers and readers of electronic documents both have to have the same 

font sets and character codes in order to reliably exchange character information. 

However, considering the cummt situation where the font sets that can be used on 

each platform are different, in formats used in. exchange of information such as 

formats passed over internet lines and fonnats for data stored in centralized files 

. within an electronic library or within a company, standardization of standard fonts 

used for character information is necessary. 

[0004] 

[Problems to be solved by the invention] 

Font replacement has been possible m related electronic document 

production systems but in this replacement, the character code information is saved 

as is and just the font information is replaced with another font. For example, 

external character fonts are usually defined as independent fonts, with it then being 

usual to decide an index of characters from the order of definition of the characters. 

Font replacement can therefore not be carried out even when large font sets such as, 

for example, the Unicode font which includes all of the principle characters from 

around the world (including the JIS suppleµi.entary kanji set spanning several 

thousand words that are not supported by usual electronic document production 

systems) are used because the character indexes within the fonts (character coding) 

are different. 

[0005] 

A user would have to manually change code values for character code within 

an electronic <;locument when replacing fonts. In order to achieve this, the user 
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would need to know the font index used in the original electronic document and the 

index of the characters corresponding to the characters to be replaced. When 

electronic documents are accumulated-in an electronic library, the number of 

producers of accumulating documents is an ever-increasing large number and the 

· storage of font sets used in all of the documents and the storage of the indexes of the 

characters within the font sets so that the documents can be manually standardized 

one at a time is practically impossible. 

[0006] 

As. a result, with electronic libraries handling character information of 

electronic documents and centralized files within companies in the related art, the 

only option has been to accumulate documents as they are made, with attempts at 

standardization of electronic documents being basically abandoned. Unintelligible 

characters therefore occur because of the differences between the font environments 

_ of producers and users of the electronic documents. This causes inconvenience 

when exchanging an electronic document and means that displaying and processing 

of electronic documents made by other systems cannot be carried out by systems 

limited to Tier-0 resources, etc. In Japanese Patent Laid-open Publication No. Hei. 

7-319854, there is disclosed an external character management system for making 

and distributing external character font files in an effective manner. However, this 

techri.ology is for managing external fonts in closed network environments and 

cannot be applied as is to the standardization of character information in electronic 

documents that is the object of the present invention. 

(0007] 
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4 
As the present invention sets out to resolve the aforementioned problems, it 

is an object of the present invention to provide a method of standardizing character 

information occurring in electronic documents that is capable of standardizing fonts 

used in accumulation and conversion of info1mation_ for electronic documents made 

using a variety of fonts that differ for each platform or electronic document 

production system without detriment to the quality of the information. 

[0008] 

[Means for solving the problems] 

The present invention relates to a method of standardizing character 

information in an electronic document by replacing characters utilizing a 

non~standard font set in the electronic -document with characters from a 

corresponding font set, i.e. the present invention is a method of standardizing 

character information in electronic documents comprising the steps of: 

automatically generating a font comparison table refen-ed to during actual font 

replacement by comparing a font used in an electronic document and a font within a 

target font set to be provided as a replacement font; presenting an automatically 

generated font comparison table to the user and having the user amend errors in the 

comparison table; and actually replacing the font in the electronic document based 

on the amended font comparison table. 

[0009] 

According to the present invention, conversion of electronic documents 

made using external characters to a standard font set such as, for example, the 

Cnicode font and conversion of electronic documents containing some foreign 
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language sections is possible, and conversior: and accumulation of information for 

similar characters and foreign language cocun:ents is possible. 
:: 

[0010] 

In a preferred example of the present invention, an electronic document 

constituting a source, a font set used in the electronic document, a target font set for 

carrying out standardization, a comparison table made in a previous conversion, and 

font object info11nation describing a rule set limiting objects of character 

comparison and a rule set relating to mapping for each kanji radical are inputted and 

a font comparison table candidate list is outputted in the step of automatically 

generating the font comparison table. Weighting information regarding mapping 

between similar characters can also be outputted as a reference file. The font 

comparison table candidate list is a list taking as elements groups comprising one 
; 

character within a source font and a plurality of characters within a target font 

compatible with the source font. Priority level information can be added for the 

plurality of characters within the target font. The font comparison table can be a list 

taking as e1ements a corresponding relationship between a group of a source font set 

and character code within this source font set and a group of a target font set and 

character code within this target font set. Any of these cases can be applied to the 

step of automatically generating the font comparison table. 

[OOfl] 

In a preferred example of the present invention, font comparison in the step 

of automatically generating the font comparison table can be carried out 

automatically using Optical Character Recognition (OCR) technology. Further, the 
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· step of amending errors in the font comparison table can be a process where a 

candidate list for the font comparison table is displayed for every entry and the user 

selects one character from the candidate list. Tlie font comparison table and a rule 

set describing a structure of a source electronic document are inputted and 

standardization of fonts and character code used in the .source electronic document 

can be carried out in the font replacement step. TI1e font set to be provided as a 

replacement can be a font set of the Unicode font. The present invention is suitable 

for application in any of these cases. 

[0012] 

[Embodiments] 

FIG. 1 is a flowchart illustrating the concept of a method of standardizing 

character infonnation. in an electronic document of the present invention. The 

present invention will now be described in accordance with FIG. 1. First, a font 

comparison table automatic generation step to automatically generate a font 

comparison table to be referenced dUiing actual font replacement is executed by 

comparing fonts used in the electronic document and characters (fonts) within the 

font set to be replaced so as to make a candidate list for the font comparison table. 

Next, the automatically generated font comparison table is presented to the user, the 

user executes a font comparison table amendment phase for amending errors in the 

· font comparison table, and a new font comparison table is made. Finally, a font 

replacement phase for actually replacing fonts in the electronic document based on 

the amended new font comparison table is executed and a standardized electronic 

document is obtained. 
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[0013] 

Fields in which the method of standardizing character information in 

. electronic documents of the present invention can be utilized are electronic libraries, 

document management systems, intennecfiate servers supporting hand-held devices 

(pervasive computing environment) such as PDAs, web publishing, and web 

browsers, etc. A case where an electronic document including external characters 

made by a user is standardized to a Unicode font is now considered. In this case, it is 

necessary for the user to standardize not just the external characters independently 

defined by the.user into Unicode, but also to s~andardize the regular characters into 

Unicode as well. With regards to regular characters, as a font index comparison 

table exists between the fonts of the electronic document already made by the user, 

for example, between MS mincho and Unicode fonts, standardization can be carried 

out in a straightforward manner based on this comparison table. 

[0014] 

The m~thod of standardizing character information in electronic documents 

of the present invention can also be utilized for standardization of external 

. characters. First, the font comparison table automatic generation phase is executed 

for each external font, and a matching or similar Unicode font is obtained for each 

external font so that a candidate list for the font comparison table is temporarily 

made as the font comparison table. The candidate list for the font comparison table 

"is usually a plurality of Unicode fonts for each external character. Next, the font 

· comparison table amendment phase is executed, with the font comparison. table 

amendment list being provided to the user, and the user amends errors in the 
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comparison table, i.e. the user selects one font from the candidate list and when 

there is no Unicode font corresponding to an external character, a similar Unicode 
:. 

font is allotted, and registered as a Unicode font external character when there is no 

corresponding font. Unicode also supports several thousand ITS supplemental kanji 

so that almost all external characters made by a user can be made to correspond to 

Unicode fonts. Finally, the font replacement phase for actually replacing fonts in the 

electronic document is executed based on the revised font comparison table and an 

electronic document standardized to the Unicode font can be obtained. 

[0015] 

The details of each phase are described in the following. 

(1) The font comparison table automatic generation phase: 

In this phase, a rule set relating to the electronic document that is the source 

document, the font set used in this electronic document, the target font set for 

carrying out standardization, a comparison table made in the conversion thereafter, 

rule sets limiting the objects of character coi:nparlsons and mapping for each kanji 

radical ("one stroke radical" and "two stroke radical", whether or not certain sections 

of the kanji are split, and other aspects that determine whether or not a character is 

determined to be the same radical or a different radical, or different character) are 

· inputted as the aforementioned font comparison designation infonnation and a font 

comparison table candidate list is outputted. In the preferred implementation of this 

invention, weighting information for mapping between similar characters evaluated 

in the execution of this phase is outputted as a reference file and can be referred to 

during the _next execution. 
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The font comparison table is a list that takes as its elements the 

coffesponding relationship between a group of a source font set and character code 

in the font set (font index) and a group of a target font set and character code for 

corresponding characters within this font set. Font comparison indication 

information comprises information designating a font group showing which font set 

of which source corresponds to which font set of which target and which characters 

within a source font set are to undergo comparisons, and a font group constituting 

comparisons within the target font. The font comparison table candidate list is a list 

taking groups of one character within the source font and a plurality of characters 

within the target font that can correspond to this one character as elements. In this 

preferred implementation of the present invention, priority level information is 

added to characters in the target font in order to help to define the font comparison 

table manually in the next phase. 

[0017] 

Character comparison is carried out ~y the following procedure using OCR 

technology. 

<D Making patterns for groups of characters to be compared from the target 

font set. 

-· @ Picking out one character from the electronic document and checking its 

code value. 

® If the code value is for the character that is the target of the pattern 

information comparison; 
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A. Make the pattern for this character from the source font set. 

B. Compare the obtained pattern with the pattern for the group obtained in (j) 

and add a group for a similar pattern to the comparison table candidate list. In this 

preferred implementation, priority level information within the candidate list is 

added at this time. 

© The process in ® and ® is repeated. 

' [0018] 

2) The font comparison table amendment phase: 

In this phase, the candidate list for the font comparison table obtained in the 

previous phase and the font comparison table obtained as a result of previous 

execution of this phase are inputted and a final font comparison table is outputted. 

This phase is principally a process where the candidate list for the font comparison 

table obtained in the previous phase is displayed for each entry, with the user then 

selecting one from the list. In the preferred implementation of the present invention, 

when the candidate selected by the user conflicts with an entry in the font 

comparison table made in previous processing, or when multi/single or single/multi 

mapping is designated by the user, the processing system of this phase informs the 

user of this using a warning, so that the user can reconsider. Further, the preferred 

- -

implementation of the present invention may also possess a function for displaying 

the attributes of candidate characters (character name, character meaning, character 

· type, and other information that may be referred to in specifying characters) while 

presenting the candidate list for the font comparison table to the user. 

[0019] 
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(3) The.font replacement phase: 

The font comparison table that is the output of the previous phase, the rule 

set describing the stmcture of the electronic source document and the rule set 

describing the structure of the target electronic document (which may be the same 

format as the source) are inputted and the fonts and character code used in the 

source electronic document are standardized. Conversion of the format of the 

electronic .document can also be carried out simultaneously in this phase when the 

format and structure of the electronic document differ between the source and target. 

(0020] 

As stated in the ·object of the present invention, the method of standardizing 

character information in electronic documents of the present invention described in 

detail above, in addition to being capable of standardizing fonts used in 

accumulation and conversion of infonnation for electronic documents made using a 

variety of fonts that differ for each platform or electronic document production 

system without detriment to the quality of the infonnation, can also be used to 

obtain the various objects described in the following. 

(I) Character code for electronic documents made using various character 

code can easily be made to conform to the internet standard document description 

langUage such as XML by conversion to the internet standard universally understood 

character code Unicode and electronic docwnents can then be published on the 

WEB. 
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(2) The efficiency of information retrieval in electronic libraries and of 

centralized files in corporations can be improved by standardizing character code for 

electronic documents made using various character codes to specific character code . 

. [0021] 

(3) Electronic documents can be displayed using similar characters even in 

environments that do not have fonts used in inforn1ation exchange by reversely 

converting electronic documents accumulated and exchanged using standardized 

character code and character fonts to character code and fonts characteristic to this 

client environment. 

( 4) The efficiency of infonnation processing in a client environment can be 

increased by reversely converting electronic documents acc~ulated and exchanged 

using standardized character code and character fonts to character code and fonts 

specific to that client environment. 

(5) User workload can be substantially reduced as a result of 

semi-automation of comparison tables referred to during standardization of 

character code and fonts and the amount of work required to standardize the 

documents can be reduced to a more practical level. 

[0022] 

(6) When, for example, a Tier-0 system where there are few resources (when 

there are few fonts or when there are no conversion tables and functions in order to · 

process a document from character code for an original electronic document to 

character code for this system in an effective manner) is to display and process a 

document made in another system, changing of the format of electronic documents 
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to a fo1mat that can be processed in a client epvironment is can-ied out by entrusting 

standardization, of a document to be optimized to the client environment with few 

resources, to an intermediate server in the access path during accessing of this 

electronic document. 

(7) The efficiency of automatic generation of a comparison table for the 

character codes and the fonts can be improved by replacing fonts and character 

codes, which in the related art could only be replaced independently, while referring 

to a separate document that was previously standardized. 

(8). The possibility of making mistakes while mapping can be reduced by 

making use of past mapping experience by automatically generating character code 

and a font mapping table while referring to a separate docl.iment standardized in the 

past. The following cases can be considered as the causes of mapping mistakes. 

· \llhen a plurality of similar characters similar in form exist in the target 

font set, there is the possibility that the wrong character will be mapped or that 

inconsistencies may occur in the font mapping. 

• There is the possibility that more than one character may be mapped for 

one target character when a plurality of similar characters similar in form exist in 

the source font set. 

. [0023] 

(9) Comparison of characters (fonts) ·within the source and target font sets 

for which mapping has already been defined previously can be avoided by 

specifying font groups f~r automatically carrying out character comparisons. 
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(10) As comparison of characters (fonts) within the source and target font 

sets for which mapping has already been defined preYiously can be avoided by 

specifying font groups for automatically can-ying out character comparisons, the 

danger of comparison tables that the user did not intend to be generated being 

generated (for example, a JIS X0208 level 1 JIS character being mapped as a JIS 

X0208 level 2 character) is reduced. 

(11) The extent to which the accu~cy of mapping is reduced due to 

comparison of fonts of different type faces by defining target fonts for comparing 

specific fonts included in the source can be lowered. 

(12) The introduction of linguistic rules is possible during automatic 

generation of the comparison table by noting the relationship between the language 

and the font sets used by the language. In this way characters that are the object of 

conversion obtained by comparing character information are takeri to be words 

connected to the previous and following characters and the accuracy of automatic 

. generation of the comparison tables can be improved. 

(0024] 

[Advantages of the invention] 

As becomes clear from the above description, according to the present 

invention, conversion of electronic documents made using extemal characters to a 

·. ·standard font set such as, for example, the Unicode font and the conversion of 

electronic documents containing some foreign language sections is possible and 

conversion and accumulation of information for similar characters and foreign 

language documents is possible. 
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FIG. 1 is a flowchart illustrating the concept of the method of standardizing 

character information occun"ing in electronic documents of the present invention. 
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Claims: 

1. A meth~d of standardizing character information in electronic documents comprising 

the steps of: 

automatically generating a font comparison table referred to during actual font 

replacement by comparing a font used in an electronic document and a font within a 

target font set to be provided as a replacement font; 

presenting an automatically generated font comparison table to a user and having 

said user amend errors in said font comparison table; and 

actually replacing said font in said electronic document based on an amended font 

comparison table . 

. 2. The method of standardizing character information in electronic documents of claim 1, 

wherein an electronic document constituting a source, a font set used in said electronic 

document, a target font set for carrying out standardization, a comparison table made in a 

previous conversion, and font object info11nation describing a rule set limiting objects of 

character comparison and a rule set relating to mapping for each kanji radical, are 

inputted and a font comparison table candidate list is outputted in said step of 

automatically generating said font comparison table. 

3. The method of standardizing character information in electronic documents of claim 2, 

wherein \Veighting information regarding mapping between similar characters is 

outputted as a reference file. 
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4. The method of standardizing character information in electronic documents of claim 2, 

wherein said font comparison table candidate list is a list taking as elements groups 

comprising one character within -a source font and a plurality of characters within a target 

font compatible with said source font. 

5. The method of standardizing character information in electronic documents of claim 4, 

wherein priority level infonnation is added for said plurality of characters within said 

target font. 

6. The method of standardizing character infonnation in electronic documents of claim 1, 

wherein the font comparison table is a list taking as elements a corresponding relationship 

between a group of a source font set and character code within this source font set and a 

- group of a target font set and character code within this target font set. 

7. The method of standardizing character infomiation in electronic documents of claim I, 

wherein font comparison in said step of automatically generating said font comparison 

table is carried out automatically using Optical Character Recognition (OCR) technology. 

8. The method of standardizing character information in electronic documents of claim 1, 

wherein said step of amending errors in said font comparison table is a process where a 

candidate list for the font compruison table is displayed for every entry and said user 

selects one character from said candidate list. 

9. The method of standardizing character infonnation in electronic documents of claim I, 

wherein a font comparison table and a rule set describing a structure of a source 

electronic document are inputted and standardization of fonts and character code used in 

said source electronic document are carried out in said font replacement step. 

IO. The method of standardizing character information in electronic documents of claim . 

1, wherein said font set to be provided as a replacement is a font set of the Unicode font. 


