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Automatic Extraction of Bibliographic Elements
from Scanned Academic Articles
without Using Page Layout

RyoHE! INOUE, ! MANABU Ontafl
and ATSUHIRO TAKASU?

NII-ELS developed by the National Institute of Informatics is a digital library
which stores scanned document images of a wide variety of academic journals
in Japan. Bibliographic information is indispensable for searching such a digi-
tal library, hence, automatic extraction of bibliographic data from the images
is very important. Therefore, Yakushi et al. proposed an automatic method
of extracting bibliographies for academic articles scanned with OCR markup.
Although they achieved excellent extraction accuracies for some journals, they
needed a substantial amount of training data obtained through costly manual
extraction of bibliographies from document images. We cannot ignore this cost

because NII-ELS stores more than a thousand journals. This paper, therefore,
proposes an automatic bibliography extraction method to use training data
collected from journals different from a target journal. The proposed method
labels each text line on an article’s title page as appropriate bibliographic names
by using linguistic information which is independent of page layout varying by
journal.
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gooo 63.93 7.31 2.74 15.53
goooo 1.83 1.83 1.83 1.83
ooo 1.37 0.00 0.00 0.00
All 0.46 0.00 0.00 0.00

010 00000000000 00000000000000:IPSJ+JSAL 00D0OO00O:IEICE-JO

oooooo oooo oooo oooo

oooo (00 unigram) (00 bigram) (00 unigram
+00 bigram)

oooo 75.62 79.32 74.38 80.86
ooooo 78.40 89.81 84.57 91.36
gooo 2.47 94.14 91.67 95.99
ooooo 0.93 94.14 85.80 89.81
ooo 33.64 81.79 71.91 75.93
All 0.62 75.31 64.51 71.60

011 0000000000000000000000000:IEICE-J4+JSAL DO0O0O00O0O:IPSJO

oooooo oooo oooo oooo

oooo (00 unigram) (00O bigram) (00 unigram
+00 bigram)

gooo 92.48 84.76 82.05 88.73
ooooo 93.95 82.46 79.54 85.59
oooo 27.35 74.32 18.16 17.33
goooo 10.02 86.01 83.30 86.85
ooo 21.50 61.17 12.73 13.36
All 8.98 54.49 11.48 12.11

OO0 IEICE-JO32400000000000000000000O0ODO IPSJOOOOO 20
ooo47000000000COOO0O0O0OODOOOOOOOOOOOODOOOOOOO
gooboooovoooboooooboboooboOooooobOboOoobOooobooDoooOooonn
gooooooocoooooooboooooboooooooboooooOoobOoooooDon
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