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Full-text Search System for Bibliographic Data of
Ancient Documents

TAKEHIKO MURAKAWA, ! KEIGO UTSUNOMIYA T2
and MASARU NAKAGAWAT!

Ancient documents and scriptures in the temples provide a clue to the clarifi-
cation of various historical phenomena such as their background and the human
relationships, due to the colophons and other bibliographic elements. We con-
structed a document retrieval system powered by the full-text search engine
Hyper Estraier, where 44,135 records are registered. To discharge the problems
of time-consuming or error-prone input of search terms, we improved the search
interface so that the users can see the resulting documents with the keywords
highlighted for further search. For that purpose, we found 6,690 keywords in
bibliographic data. The words about eras and persons were produced or ex-
tracted and subsequently filtered through the full-text search. Those about

temples and places were obtained by a text-mining approach aiming at the suf-
fix characters. The keywords are stored in a relational database apart from the
full-text index. Using the database, we implemented the feature of calculat-
ing the position of the keywords for a given string efficiently. The experiment
showed that the precision and the recall of the detected keywords on 120 bib-
liographic documents were greater than 90%.

1. 0ooano

0000000000000 00D00000000000D00000000000000
0000000000000 00000000000Y0000000000000000
00000000000 000D00000000000000000000000000
0000000000000 0000000000PORTADOODOOODOOODOO
0000000C0'0000000000000000002*?0000000000%*0
00000000000D000000000000000000000000000000
000000000000 00D0000000000000000000*0

0000000000000 000000000000000000000000000
0000000000000000000000000000D0000000 100000
0000000000000 00000D0000000000000000000000
00000000 ®Y00000000M0O000000000000ND00N0NoNnoo
0000000000000 0000000000000000000000000000
000000000000000000 0000000000000000000

0000000000000 000D0000000D0000D000000000000
00000000000000D00D0000000000000000000000000
00D00MDO0000000D000000000000000000000000000

100000
Wakayama University

f2 000000
Osaka Ohtani University

*1 http://www.dap.ndl.go.jp/

*2 http://www.wul.waseda.ac.jp/kotenseki/

*3 http://www.hi.u-tokyo.ac.jp/index-j.html

*4 CBETA 000000 DO0OOhttp://www.cbeta.org/OD 000 000O0OOOhttp://www.kosaiji.org/
“kyoten/

(© 2008 Information Processing Society of Japan



97 0OO0OO0OO0OO0O0OOOOOoOOooOOO

goodoobooooooobooooobobobobobddoooooooooooooog
ooooog
gooOoU00oooOooOooU0UooooOoDOoUUUooooooUooooooo
oooooOoOO0OO0oO0o00UoUo0oUoUodUUoboooOoOUUOOOoooooooooo
00odooodUooooodooooooUoUooooooooooooooooooog
doooo0ooOoooogoogUogoUooooooUoOoODOoOoOOOoOUUOLoOoUUOo
00000o0o0o0o000ooooo00oooooOo0UooDoooOoUoooooooon
00000o0o0o0o0o0o0U0oooooUooooooo0ooDooOooUoooooog
0000000o0ooooo0oo0O00oUooD 10 1000000o00o00o0o0O0oog
00000000oooooooooooo0o0o000o00o0oooUoooooooooo
Microsoft Excel 0 Access 000000000000 O0OODOOOOOOOO0OOODODODO
0000000000000 oooooooooooo0o000o0ooooooom2200d
d0000000000ooUoUoU0OodooooOoOo0oO0O00OO0OO0OO0O0ODOODOOOOOOOg
0000000000000 000D0O0O00000000000001000000000
0000000000000 oooooooooooooooD
0000000000D0000 Hyper Estraier 0000 WebOOODOOOOOODOO
000000000000 00D00oDOoOoooo”®ouoooooooonoonoon
oo0ooo0oooOo(yoooooooo0ooo0oooooOoooOoooooooooo
gooddoooooooobooooooooooooooobboooooobooooo
goooooobooooooooobdooooooooooooboooooooooa
O0(@)DooooUoUuo0ooooooUoUoUoooUoLDoUoUDOooOooa
0000ooooooooooUoooooooooOoooooorRObDbOOOOOOOO
ooo0o@)uoUooooooooUoUooooooUoUoLUOoUoLoLooo
000ooododooooooooooooo0oCooo0o0o0oooooooooooooo
0000000ooooooooooooooooooooooooooo
000000O00d0o0o00o0ooooooooooooooooooooooooooo
0000000000000 0oU000ooooOoOOo0D0oooooooooooooooo
0000o0oo0o0o0oU0ooooo0o0oooooooOU0UooDoOoOoOOoOUoooooooo
00000 YahooUOOUOOOOOOOOOOOOOOOOOOOODODOOOOOOOO
0000000O00O0ODO00000000D0OD000000O0O0O0000OooooOooOoooOoOn
J00o0ooOoO0o0d0oooo0o0obooo0ooooo12o00gooooogooDooboO

000000000 0Oo0DoOOoO0 Vol.l No.3 96-107 (Dec. 2008)

0000000 9% 000000000000000000D00000O0O00DOO0OO

ooooooooooooObOOoboOo0o2000000000000 Hyper Estraier 00O
gooobobooooooooboobocooooboooboobooooooooooboooooooo
gobo3sbboooooobooooobooobooooobooboooobooobooboooooo
oobo4000000000000O0O0O0OODODOODODOOOOOOOOOSOO0000O0
oboodooobooooooooboooooOooobooboobobooboooobboOobooboOooooo
6000000000000000000000000000000700000000O
ooooog

2. 000O0OO00OO0OO0O0OO0oOO0DO0

2.1 0O a

00000000 Hyper Estraier” 000000000

goboooooooooooooooooboooooooooooobooooooooDoon
goooobooooooooooooooooooboboooboooboooooooboooooon
0000000000000 oooooooooDD NgramOO0OOCOOODOOOOD
oobboo0 NgramOOOOOO0OOOO0O00DOOO UTF-8OOOO0OOOOOOOODOOO
goooooooboooooobooobooooboooboooooooobooboooOoDo
gooOoOoOoOoOoOOoOOODOOO0O0O0O0COJavalRuby 0000000000000
0000000000 0o0oooooo0ooooood RubyOOOOOWebOOOOO
Oo0o0oOWebOOOOOOOOOOOOODOOOOOOO

goboboooboooodooooobcoooobooodobooooooboooOooooooon
gooooobooooboobooo

22 0O0O00O0OO0O0OOOODOOO

goboooooooooooooboobo1000@obooooooboooOoooon
OWebOOOOOOOOOOOOODODDODOOOOOOOOOMmMOODOOOOOO110
gobooooobooooboooooooooobooooboooon

0000000000000 000O0ExcelJOOOO AccessO0OO0OODOOOOODO
gboooobobooboooobooooOooobooooobooOobOobobooDbOoOooOobo
goboooooooobooooooooooboooobooOooooOboOobooooooDooDn
goooooooooooooobooooobooobooboooooooooobobooooooon
goooooboooooooooobooooooooooooboboooooooooooooOoo

(© 2008 Information Processing Society of Japan



98 ODOO0OOOOOoOoooOoboboOoOoOoo

01 0000
Table 1 Catalogs of references.

0Doooo oo ooo

oo 31,418 ODOODOOOOOOODOMN

ooo 5389 DOoOoooooth

oo 2,168 OOOOOOOOOMN

ooo 850 OOoOOoOoooooold

ooo 508 OOOOOOOOoDOoDOoOotY

0ooOo 480 ODOoooooootd

oooooo 3,232

O00O00O00Web OO

oo 44,135

02 000ooooo
Table 2 Attributes of bibliographic data.

oo ooo ooo

oo @syomei goooooooo

oo @kannsuu goooo

oooo @mokuroku gooooooooo

oo @syozou opoooooooo

0000 @syosyajiki O0000000O00MMOOO0O

oo @soutei gooooooo

oo @kunntenn ooooOoooooo

oo @okugaki goooooooooooooooo

oo @bikou gooo0ooooooooooboooooooo

goobooooon

pgooboooobb 2b0000bbodbobo0bbOoobbOoobboobbooo
goboobobooobooboobobbobbooboobobobuooooooboboo
goobboobobbooboboobuoobboobbooboobobobobooboboboo
gooboboobooboobobboobobboobobbooboboobbobnbooboo
goobooooboooboboooobooooooboooobooooobo

odoDooooo0ooooooooooDooooooooooooooooon Csv
O Comma Separated ValuesO OO OO OOOOOO CSVOOOOOOOOOOOOOO
gobooooboobobooobobooobooboboboboooDbooboboobooobobooo
000000 BOMM(822)00 000000000000 DO00mMOOOn

goooo csvooooooooooooooooooooooooooooooon

000000000 0Oo0DoOOoO0 Vol.l No.3 96-107 (Dec. 2008)

BIRR

AT VIR

01 000oooooo

Fig.1 Registration of bibliographic data of ancient documents.
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Fig.3 Screenshot of search form.
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Fig.4 Screenshot of search result.
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Fig.5 Overview of keyword extraction.

000000000 0Oo0DoOOoO0 Vol.l No.3 96-107 (Dec. 2008)

00000240000000000000000000000000000000000
0000000000 D0ODOO0O Hyper Estraier 000 N-gramOOOOOO0OO0OODO
0000000000000 000000000000000000D0000000000
000000000000 00000000000 10000000000000000

3.1 D000

00D000MO000D0000000000D0000000000000000000n
000000000000 0D000000000000000000000000000
000000000000 000000000000

000000000000 000000000000000000000D0000000
00000000000 M0O000000000000000MD00000D0000Onag
0000000000000 00000D0000000000000000000000
000000000 1000000000000000000000

000000000—000000000000'00000000000000000
0000000 (0)diecd00D00000000000000000000000000
00 7490000000790 000 10/0000 1)000000000000000
0000000000000 1000000000000000000MOD000DoOg
00000000 MO00D0000000D1000MO000000mMmoO00oonog
000000000 M10000000000000000000D0D00000DO000
10000000000000000000798000000M0748(00 20000000
00000000000 D00000000D000002000000M000000MmMO0
0D0MOoD00000oo0onoon

0000000000000 00D00000000000D00000000000000
000000000000 00D00000 749000000000000MMO0000

000800000 7490000000000 00D00DO0DO0ODOO0OOO0OD
0100000000000000000D000000@M 000000000000 3
00000000000000000000000000 7490000000000000
000000000000 00DO0

3.2 0 O O

00000000 mMOooooPmooooo’0o00000nooong® ooooo

*1 http://www.sal.tohoku.ac.jp/ kirihara/gengo.html

(© 2008 Information Processing Society of Japan



101 OO0O0O0O0O0OO0OO0OOOO0OOOooooon

03 0Oooooood
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Table 4 Results of extracted keywords.
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Fig.6 Construction of keywords using trie.
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Fig.8 Example of search result.
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