RS Nc—XEEERD S DIREERHL

A Layout-Free Method for Extracting Elements from Document Images
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ABSTRACT

An automatic document entry system is described which extracts textual information such as titles
or authors from document images. The proposed system can analyze semi-formatted documents
such as business letters, reports, or technical papers, which are quite different from checks or forms.
Various attempts at generating SGML from a document image have not been success because of its
complex construction of a model and a rule-base. We therefore focus on extracting some of the
important layout elements by using easy operations of document-specific models. We also describe
the learning method including a template modification and a multi-template strategy. Experimental
results with various kinds of real data show the proposed method is able to withstand shift and noise

of various kinds of documents.
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Fig.2 Overview of the system operation.
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Fig.3 Flow diagram of extracting layout features from a
document image.
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Table 1 Required layout features of document images.
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Fig.4 Easy operation for assigning a label name to a
required element in the sample image.
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Generalized Markup Language)JZ=X CIZEE L Tz,
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<IDOCTYPE page SYSTEM>

<page type="Sample" number=1 width=595 height=841 cell_num=50 area_num=8 line_dir=0>

<cell id=19 label=" 00000 " thl=4 xs=85 ys=521 xe=85 ye=553 >

<area 1d=25 xs=85 ys=521 xe=85 ye=553 max=-1 In=2 sz=21 ft=-1 col=-1 cp=-1 idt=3 kd=25 lkd=-1 >

<line id=25 xs=30 ys=182 xe=30 ye=194 len=19 cp=-1 sz=21 > ooooooooDOoDooOooooo

</line>

<line 1d=26 xs=30 ys=182 xe=30 ye=194 len=19 cp=-1 sz=21 ></line>

</area>

</cell>

<cell id=20 tbl=4 xs=85 ys=563 xe=85 ye=553 >

<area 1d=26 xs=85 ys=563 xe=85 ye=553 max=-1 In=1 sz=21 ft=-1 col=-1 cp=-1 idt=3 kd=26 lkd=-1 >

<line id=27 xs=30 ys=197 xe=30 ye=194 len=13 cp=-1 sz=21 > 00000 end date</line>

</area>

</cell>

<cell id=21 flabel=" 00OOODO " thl=4 xs=85 ys=563 xe=85 ye=595 >

<area id=27 xs=85 ys=563 xe=85 ye=595 max=-1 In=2 sz=21 ft=-1 col=-1 cp=-1 idt=3 kd=27 lkd=-1 >
d=28 xs=30 ys=197 xe=30 ye=208 len=19 cp=-1 sz=21 > 0o000000O0ooo000o0o00g

oooog
</line>
<line 1d=29 xs=30 ys=197 xe=30 ye=208 len=19 cp=-1 sz=21 ></line>
</area>
</cell>

Fig.5b Example of the template file.
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Fig.6 Simple matching strategy.
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Fig.7 Post-processing of the template matching.
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Fig.8 Outline of the learning system
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Fig.9 Processed data of the element extraction.
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Fig.10 The details of layout variation of an element in
processed data.
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Fig.11 Modifying the template according to the rage of a
layout feature.
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Fig.13 Flow diagram of a multi-template strategy.
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Fig.14 Introduction of a multi-template strategy.
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Fig.15 An example of test pages (business letter of Ricoh).
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Fig.16 A comparison of experimental results between the
basic algorithm and the learning method.
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