Vol. 43 No. 10 goooooooo Oct. 2002

gobooootobogobuoooboon

0 o of oo oooft

gooooo0o0oooooooooooooooOO0Ob0O0OO000b0O0000000000000
gooooboooooboooooooOobOOoOO0OOObOObOOO0O00000000000o0oo0o0
gobo0oooooooboooooooooooooobOOobOOobOOObOObObOOoOoOoOooOooooo
go0ooooooooooooobooooOoODOOOObOO0OOOOOODOODODOOOO0OO0b0O0O
gboo0o0oooooooooooooooooOOOOO0ObOO0O0OOOOOOOO0OooooOoonoo
gooooooooooooooOoOoOCbcOo0OOOobOOObOObOOOO0OO0OOOObObOOoOoOoooo
oo0ooooooo0oooOOoO0oO0oOO0OO0OOOOO00O0O0000000000O0000000DO00
gooooO0ooo0oOoOoOO0OCb0cO0OO0OOO0OO0OOO0OObOObOOoOoOobOoOoOOoOoOoOoOoOoOO0OOOb0DOO
gooboo0oooooobobOoOooooboOoOoOoboOoOoooOoOooooooooooooboOoOoon
goo0oooooooooooboOooooobooooOobOOOoObOOOOObOOOoOoOoOooOOOObOO0D0OD
goobooooooooooooooooooboOobocOOoOObOObOOOOOOOOO0DO00OoOoooOono
000000000000 000000000000000 9% 000000000 94%00000
00000000000 100%000000000000000000000000OO0O0OOOOO
00000000 HTMLOOOOOOOOOO0OO0O0O0

Logical Structure Analysis of Book Document Image
Using Contents Information

CHUNCHEN LINt and SEINOSUKE NARITATt

Numerous studies have so far been carried out extensively for the analysis of document im-
age structure with particular emphasis placed on media conversion and layout analysis. For
the conversion of a collection of books in a library to the form of hypertext documents, the
logical structure extraction technology is indispensable in addition to document layout anal-
ysis. The table contents of a book generally involves very concise and faithful information to
represent the logical structure of the entire book document. That is to say, we can efficiently
analyze the logical structure of a book by making full use of its contents pages. This paper
is intended to propose a new approach for document logical structure analysis to convert
document images and contents information into an electronic document. First, the contents
page of a book are analyzed to acquire overall document logical structure. Thereafter, we are
able to use this information to acquire the logical structure of the whole pages of the book by
analyzing consecutive pages of a portion of the book. The test results demonstrate very high
discrimination rates: up to 94% for the headline structure, 99% for chapter number, 100% for
the head-foot structure.
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Fig.1 The logic construction of book.
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Fig.3 Basic rectangle extraction.
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Fig.8 Outline of analyzing process of text page layout.
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Table 2 Results of contents page analysis.

Total Item Item Include Mis-recognition | Recovered Chapter Num.
Head line 73/73 — —
A Chapter Num. 78 71/71 1 1
Page Num. 62/65
Head line 84/84
B Chapter Num. 88 81/81 2 2
Page Num. 78/84 6 —
Head line 51/51 — —
C Chapter Num. 55 47/47 1 1
Page Num. 51/51 0 —
Head line 81/81 — —
D Chapter Num. 83 79/79 1 1
Page Num. 79/81 2
Head line 71/71
E Chapter Num. 74 59/59 4 4
Page Num. 61/69 8 —
Head line 140/140 — —
F Chapter Num. 146 133/133 7 7
Page Num. 90/128 38 —
Head line 206/206 — —
G Chapter Num. 221 126/126 1 1
Page Num. 194/196
Head line 150/150
H Chapter Num. 160 149/150 10 9
Page Num. 120/128 8 —
Head line 172/172 — —
I Chapter Num. 177 164/165 12 11
Page Num. 138/176 38 —
Head line 124/124 — —
J Chapter Num. 132 122/124 11 9
Page Num. 101/114 13
Head line 37/37
K Chapter Num. 43 —/37 2 —
Page Num. 34/37 3 —
Head line 81/81 — —
L Chapter Num. 82 /81 4
Page Num. 78/81 3 —
Head line [%] 100.0 (1270/1270) — —
Total | Chapter Num. [%] 1467 99.6 (1031/1035) 56 46
Page Num. [%] 89.2 (974/1092) 128
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Table 3 Result of page analysis.

Item number

Type I Error Type II Error

Text
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Page number
Head-foot
Picture & Table
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3808

152

194

194
83

450
0
0
0
0

85

Text

Headline

Page number
Head-foot
Picture & Table
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Table 4 Result of the experiment.

identification rate [%)]
100.00
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Page Number
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Chapter Number
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Table 5 Result of headline distinction and comparison with text method.

Using Content Method Using Text Method
Document Type | Type I Error Type II Error Type I Error | Type II Error
A 8.33% 0.00% 0.00% 16.67%
B 6.25% 0.00% 0.00% 0.00%
C 0.00% 0.00% 0.00% 0.00%
D 0.00% 0.00% 0.00% 6.25%
E 6.25% 0.00% — —
F 12.50% 0.00% 15.63% 21.88%
G 8.33% 0.00% — —
H 4.17% 0.00% 0.00% 16.67%
I 10.64% 0.00% 8.51% 27.66%
J 7.14% 0.00% 10.71% 42.86%
K 0.00% 0.00% — —
L 2.00% 0.00% — —
Average 5.47% 0.00% 4.36% 16.50%
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