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1-1 Background and objectives 

• ITU-T membership requested changes
• Need to apply right technology for 21st century publication
• Improve utility of ITU-T output, especially through the Internet
• Enable topic-focused (rather than printed image-focused) research /
information delivery

Background

• Establish the framework for a long term effort to from static, Microsoft WORD-
based ITU-T Recommendations to dynamic, XML-based documents
• Define the appropriate XML Schema
• Develop prototype system

• Document conversion into ITU-T XML format
• XML document element processing  (extraction of logical elements, link to existing metadata)
• Format conversion for various presentations (using different style sheet)

Objectives
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1-2 Scope and system components
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1-3 Plan
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Develop of basic XML 
schema

Enhancement of XML 
schema

2009 2010

XML schema 

XML conversion
Conversion for header part 

(definitions, references, 
etc.) of Rec.

System development
Extraction of logical elements

Linking to existing metadata

Conversion for body/annex 
Part (clause hierarchy) of Rec.

Various presentations on demand



2. Conversion system 
from Word documents 

to  ITU-T XML documents
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2-1 Overview

Rec. documents in Word 
2007 XML format

Conversion
process

Rec. documents in ITU-T 
XML format

DB entry of XML 
Documents

DB

Save as Word 2007 format

Existing Rec. documents in 
Word formatPurpose

• Basic experiment to convert 
existing Recommendation 
documents (.doc) into logically 
structured XML documents

• Preparation for extraction of typical 
Recommendation elements such as 
references, definitions and 
abbreviations

Input document
• Word 2007 XML format saved as 

XML file 
Output document
• ITU-T XML;  basically based on 

schema proposed by Japan to TSAG
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2-2 Conversion method

Rec. documents in 
Word 2007 XML 

format

Conversion
process

Rec. documents 
in ITU-T XML 

format

Input document
• Documents are supposed to  

conform to “Author’s Guide”
(March,2007 version)  with some 
allowance 

• Word XML as a Sequence of 
“paragraphs” with some “style”
data

Output document
• ITU-T XML;  includes metadata 

reflecting logically structured 
elements

Conversion process
• Automatic restructuring of 

document header elements 
utilizing “style” information

• Remediation by operator as 
supplementary process 

Remediation
process
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2-2 Conversion method
-Example of Input vs Output-

Word document ITU-T XML documentITU © 2009 10



2-3 Conversion process

Pre-
processing

• Eliminating irrelevant document elements in pre-
processing

• Prototype focuses on five elements (Scope, Reference, 
Definition, Abbreviation and Bibliography) of header part

• Each element is analyzed and restructured into ITU-T XML 
form  by the XSLT (XML Stylesheet Language Transformations)

Document 
element 
detection

“Scope” element 
processing

“Reference” element 
processing
“Definition”

element processing
“Abbreviation”

element processing
“Bibliography”

element processing

Post-
processing
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2-3-1 Pre-processing

• Extraction of core XML document.xml from the docx 
files(package)

• Cleaning of the non essential MS Word markups in 
document.xml;

Word specific internal references (Bookmark etc.)
Soft-Hyphen
Unnecessary Spaces
Merging the neighboring same type of tags (</w:r><w:r>, 
</w:t><w:t>)
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2-3-2 Document element detection
• To detect various document elements, “pStyle” and “t(ext)”

information are utilized.
• If “pStyle”=‘Heading1’ and the second content of “t” =‘Scope’ / 

‘References’ / ‘Definitions’ / ‘Abbreviations’ / ‘Bibliography, 
then each part is mapped into the respective element:<scope>, 
<references>, <definitions>, <abbreviations>and 
<bibliography>.

• Alternative expressions for “Heading” are allowed, e.g. 
“Normative references” for “References”, “Abbreviations and 
acronyms” for “Abbreviations”.

Move to 
“Scope” part 

processing

WordXMLITU © 2009 13



2-3-3 “Scope” element processing

• If the “scope” part contains a sub-clause structure, it is mapped 
into a hierarchal <clause> structure. “clauses” are identified by 
the “pStyle”of ‘Heading#”.

• “t(ext)” that has “pStyle” of ‘Normal’ is mapped into <p> 
element.

• “t” with that has certain “pStyle” characteristics such as ‘Note’, 
‘Enumlevel’, ‘Figure’ and ‘Equation’ are mapped into <note>, 
<ol>or<ul>, <figure> and <equation>, respectively.

WordXML
ITU-T XML
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2-3-4 “Reference” element processing
• If the “references” part contains 

a sub-clause structure, it is 
mapped into a hierarchal 
<clause> structure.

• “t” that has “pStyle” of ‘Normal’
is mapped into <p>. 

• “p” with ‘Reftext’ is mapped 
into <referenced-document> 

• The first “t” is mapped into ‘id’
attribute.

• The second “t” is separated into 
two parts by ‘,’. The first part of 
the second “t” is mapped into 
<handle> and the second part of 
the second ”t” is mapped into 
<title>.

• If the “reference” part contains  
a hyperlink, it is mapped into 
<url>.

WordXML

ITU-T XML
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2-3-4 “Reference” element processing
(continued)

• The format of 
reference for the 
common text with 
ISO is different from 
one of ITU-T 
standard format. But 
it is allowed. 

Standard case

Common text with ISO

The “pStyle is to be set to ‘enumlev1’
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2-3-5 “Definition” element processing
• If the “definition” part 

contains a sub-clause 
structure, it is mapped into a 
hierarchal <clause> structure.

• If the “p” contains more 
than one “t”, it is mapped 
into <definition>.

• The second “t” is separated 
into two parts by ‘:’.

• The first part is mapped into 
<term>, and if it contains 
part surrounded by’[]’, it is 
mapped into ‘xref’ attribute.

• The second part is mapped 
into <definition-text>.

• <definition-text> may 
includes <p>, <note>, 
<ol>/<ul>, <figure> and 
<equation> in accordance 
with the  input WordXML.

WordXML
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2-3-5 “Definition” element processing (continued)
-Various format for “Terms defined elsewhere”-

(a)Standard case
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2-3-5 “Definition” element processing (continued)
-Various format for “Terms defined elsewhere”-

(b)Case with only ‘term’ (without ‘id’ and ‘definition-text’)
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2-3-5 “Definition” element processing (continued)
-Various format for “Terms defined elsewhere”-

(b)Case with ‘term’ and ‘definition-text’, 
but this ‘definition-text ’ is just ‘reference’
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2-3-6 “Abbreviation” element processing
• If the “Abbreviation” part contains a sub-clause structure, it is 

mapped into a hierarchal <clause> structure.
• If the “p” contains more than one “t”, it is mapped into 

<definition>. 
• The first part is mapped into <term>.
• The second part is mapped into <definition-text>.

WordXML

ITU-T XML
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2-3-7 “Bibliography” element processing

• “Bibliography” element  is processed in the same 
way as the “Reference” element.

• Should there be multiple commas(‘,’) in the 
reference element, it is not possible to distinguish 
the <handle> from the <title>. Therefore, we treat 
the item as having a <<null>><handle>.

Word text
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2-3-8 Post-processing
• Building of the ITU metedata from SQL Server
• Insertion of the ITU metadata block into document.xml
• Saving of this XML document as a custom XML part 

into the docx package

Example of 
metadata block
in output XML  
document
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2-4 Remediation process
-Example requiring remediation at input level-

• In the case that “Definitions” and “Abbreviations” are 
mixed into one section.

Word

Set “Heading1” as style
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2-4 Remediation process
-Example requiring remediation at output level-

• If the definition part include more than two ‘:’, it isn’t 
properly processed.

Word text
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2-5 Experimental  results

• Applied to the  all published recommendations approved 
since April 2007 (about 270 Recommendations)

• About 60%: Successfully processed
• About 30%: Recovered with some “light-

weight” remediation** by operator

**Format correction, Style correction, Spelling 
correction etc
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2-5 Experimental  results
-Remaining  issues (the other 10%) -

• Non-standard document structure
• Unexpected format
• Equation
• Figure
• Table
• Special font(Symbols)
• File size
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2-5 Experimental  results
-Examples of difficult cases(1)-

• “Definition text “ includes “Equations”.
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2-5 Experimental  results
-Examples of difficult cases(2)-

• “Definitions“ are represented as a “Table”.
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2-5 Experimental  results
-Examples of difficult cases(3)-

• “Definitions“ includes some “special symbols”.
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3. Application to terms and 
definitions processing
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3-1 terms and definitions processing

Converted Rec. 
Document in ITU-T 

XML format

XML Document entry 

SQL Server DB
(adding new fields)

definition

xxxxx
YYYYY

In this UI, a term specified 
by the user is retrieved and 
the results (with all the 
relevant Recs) are shown. 

Terminology DB

Terms and Definitions 
Collection

terms
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3-2 Experimental  results
• From the output XML documents(about 200 

Recommendations), about 2800 terms and definitions 
are newly extracted.
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4. Conclusion
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4 Conclusion

• The prototype system realizes the conversion from the 
existing Recommendations in Word format to ITU-T  XML 
documents, which have the ITU-T Recommendation specific 
logical structure.

• The more the documents are conforming to the standard 
format, the less the operator’s assistance is necessary. (-> 
Newly created Recommendations are strongly 
recommended to conform to the Guideline.)

• An example of application – Terms and Definitions 
processing – utilizing the output XML documents is shown. 
This indicates the potential usability of the XML 
documents.(-> This process would be introduced into the 
ordinary Editing / Publishing process.)

• The harmonization with the similar effort in ISO is 
continuously pursued. 
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