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Document Layout Analysis by Interaction between
Data-driven Processing and Concept-driven Processing

YASUTO ISHITANIt

A new method of document layout analysis is proposed for a document reader to be used for
reading a wide variety of documents. The proposed system consists of three data-driven pro-
cesses, i.e., region grouping, region analysis, and region recognition, and one concept-driven
process, i.e., region modification. Each processing module can communicate with the adja-
cent modules, which means there is an interaction between modules. The interaction between
data-driven processing modules organizes clusters from characters in a document by percep-
tual grouping process based on Gestalt laws. The concept-driven process applies hypotheses
to text clusters to solve incorrect perceptual grouping. The interaction between concept-
driven process and data-driven processes verifies hypotheses and forms a layout structure of
a document consisting of the hierarchical relationships between text blocks and text lines.
Experimental results obtained for 150 documents show the method is adaptable to various
layout styles and is effective for complex documents.
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Fig.1 Example of document layout analysis.

O data-driven processing0 0 00 0O00O0OOOO0OO
000000000000 00000000000 /0
00D0O000O000000000O000000000
00O0000000000000000000000
0000000000000 oOooooY?0000n
0000000®Y0AND/OROOOOOOOY0O0
00000000 00000%0000000000
000000000000000000000000
000000000000000000000000
00000000000 0000000000000
000000000000000000000000
000000000O000000000000000
000000000000 0000000000
00000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
0700000000000 000000000
oooo'9'Yoooooo0o0000oO0Ooooon
oooOoooo*»~Y0oo0o00000oooono
000000000000000000000000
000000000000000000000000
00D0000000000000000000000
oooooo
000000000/0/000000000000
000000000000000000000000
0000000000 00000000000000
000000000000000000000000
00/000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000D00 2
000000000000 O000000000000
000000000000000000000000
000000000000000000Y™0

Nov. 2001

02 000000000000O0O0O0
Fig.2 Complex and unconfined layout styles.
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Fig.4 Example of perceptual grouping process.
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Fig.5 Object grouping scope.
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Fig.6 Calculation of distance between layout objects.
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