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Synopsis

At Disaster Prevention Research Institute (DPRI), a large amount of disaster
prevention research base Printed Matters has stored since 1951. The aim of assignment
research subject of Division of Technical Affairs is that these base materials are widely
exhibited to society, and can be used. In this paper, we show digitization of the DPRI
Annuals that is published every year, and construction of the search engine which can
search the Printed Matters on the Internet website at high speed in fiscal year 2003.
Much workforce and time was needed for the digitization work. We reduced a
document and picture size of the Annuals to the minimum, which were comprehensible.
In addition, we devised so that the work efficiency was enhanced. As a result, about
20,000 pages of the DPRI Annuals (12 years) were exhibited to the public on Internet
website in a short period. The three search engine services, which users can be selected,
has been available on the Internet website in May 2003. Anyone enabled the above
ingenuity to browse the Annual documents easily, and the search engine that can

respond to a large user layer was realized.
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1. Introduction

Disaster Prevention Research Institute (DPRI)
was established in 1951. The field of research in
DPRI now covers a wide range of disaster-related
topics. DPRI plays a key role in the research on
"Investigation of disaster theory and construction
related to disaster prevention study”.

Recently, telecommunication and multimedia
technologies have developed rapidly. As a result,

much information is exchanged all over the world.

Therefore, to retrieve only the most necessary
information and effectively use the information is
important.

To date, DPRI has accumulated a large amount
of disaster prevention materials. To further promote
disaster prevention research, dissemination of Printed
Matters in these materials is necessary. If these
Printed Matters were available on the DPRI Internet
website, that would be informative to the public.

We paid particular attention to the DPRI
Annuals that are an important component of Printed



Matters. After the first publication in 1958, the
Annuals continued to be published up to now.
However, obtaining the old Annuals is difficult
because the reprint of the old Annuals is difficult.
The data of disaster prevention in the Annuals is not
readily available, when the public require the data.
Therefore, we wrote this paper to the methods to
exhibit the Annual documents on Internet website,
and to enable the users to acquire the documents at
any time. Specifically, the Annual paper documents
were converted to the Portable Document Format
(PDF) files, and were exhibited on the DPRI Internet
With that three
constructed, which is usable for the public to acquire

website. search engine were
necessary data in the DPRI Annuals.

Note that a particular bit of software (Acrobat
Reader) is required to open the PDF file. Acrobat
Reader can be downloaded for free on the website of
Adobe Systems Incorporated Company. Because
PDF format is a de facto standard for electronic

documents in Japan, we chose the PDF format.

2. Digitizing the DPRI Annual documents

We started to digitize the Annuals from No.45.

2.1 Processes of digitizing the Annual papers

The sequence of digitizing the Annual papers is

of annual papers of DPRI

Collection of originals ‘

Maintenance of
working environment

v I

Scan of originals
of annual papers of DPRI
(Converting annual papers
into digital images)

l [2]

Dirt of digital image
of annual documents

is removed
by the digital image edit

Fig. 1

outlined below:

[1] Each page of the papers is converted into digital
image (bit map image format) files on an image-
scanner and is saved.

[2] The blots of digital image files are eliminated on
the Picture edit software.

[3] Digital image files made in process [1] and [2] are
converted to PDF files on WinReader8.0 (a type of
Windows OCR application software).

[4] The character strings of the Annual documents are
extracted from digital image files on WinReader8.0.
The strings are saved in the text file. In addition, we
input strings data into a database. Process [4] was
done simultaneously with process [3].

Most work was relatively simple, however much
workforce was needed. Therefore, we trained part-
time staffs, who supported us the work from January
to March, 2003. If the work of these processes is
done in order as they are, it is should be emphasized
that great time will be spent on the work.

Hence the processes were divided into as
smallest possible tasks, for the increase in efficiency
of time shortening and the work sake. Consequently,
there were not great differences between individuals
in the outcome of the work. The operational

flowchart is shown in Figure 1.

[3]

The PDF documents
are made
from digital images
of annual documents

[4] |

extract the character
from the digital images

Of annual documents
by using WinReader8.0

Digitizing DPRI Annual documents



In addition, technical officials did the more
complex part of the processes that was required
professional skills. The three specific works are as
follows:

+ Supervision of part-time staffs’ work and
management of the saved data

- Standardization of the format of digital image data
in the process [2]

+ Making the website for exhibiting the Annuals and

constructing the DPRI Annuals search engine

2.2 PDF documents of the DPRI Annuals

In the process [3], the character strings of the
Annual documents with digital images were able to
be converted to PDF file. However, for “Loading
PDF file error”, there may be one problem that PDF
files, which contain Japanese fonts, could not be
browsed in foreign countries. The following two
methods were employed to solve this problem:
[A] The Japanese fonts are built into a PDF file.
[B] Only digital images are converted to PDF file.

Method [A] requires time and cost very much,
hence we chose method [B] to make PDF files
composed only of digital images. The work described
herein was conducted from January to March 2003.
As a result, about 20,000 pages of the DPRI Annuals
(12 years) are exhibited to the public on Internet
website. The search engine service that offers data of
the DPRI Annuals on the Internet website began in
May 2003.

3. Construction of the search engines for browsing
the DPRI Annuals

The search engine for browsing the DPRI
Annuals that we constructed this time consists of
three components:

* The Index search: Users choose the volume
number of the DPRI Annuals and search the
Annual document from the displayed indexes.

+ The Category search: Users search the Annual
document using the information of the limited

know (title,

publication year and other information).

categories which users author,
« The Full-text search: Users search the Annual

document using arbitrary words.

We constructed the three search engines to
search data of the Annuals to be efficient and
convenient for users. Users’ knowledge related to
DPRI Annuals varies depending on their backgrounds.
Thus, we enabled the users to select the most

appropriate search engine service for users.

3.1 The index search engine

The index search engine is directed to the user
who has accurate knowledge about the Annuals such
as publication year and other information. The list of
volumes (Fig. 2) and indexes of each volume (Fig. 3)
were written in HTML files. In the HTML file of
indexes, the link to a PDF file of each Annual
document (Fig. 4) is specified by the document title.
After the document is found in indexes, users can
click the title that users wish to access and browse a
PDF file of the Annuals.

DPRI Annuals

under construction

36 |1993 —m

Fig. 2 DPRI Annuals list



DPRI Annuals No.43 (2000) Index

Volume B-1

k=Ar dating and paleomagetic measurements on drilled cores from the 1
=akurajima volcano: Part 2

Daisuke MIK] Kozo UTCO, Shigeru UCHIUMI and Kazuhiro ISHIHARA

self-potential measurements in Satsuma—Twojima 7
Shinyou MORL Wataru KANDA and Masato IGLUCHI
K=Ar dating of volcanic rocks along the Aira caldera rim — Volcanic 15

history before explosive Aira pyroclastic eruption —

Masatumi Sudo, Kozo Uto, Daisuke Miki, Kazuhiro Ishihara and Yoshivuki

Tatsumi
selsmic Activity at Kuju Geothermal area Kyushu, Japan 37
Mivulki vosinzga, Yasuaki Sudo, Tomokit Sutsui, Sachijiro Taguchi
self-potential measurements on the central cones of Aso Volcano 47
Hideaki HASE, Yoshikazu TANAKA, Takeshi HASHIMOTO and Shin'va
SAKANAKA =

Fig. 3 DPRI Annuals indexes
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Fig. 4 A PDF file of DPRI Annuals



3.2 The category search engine

If users don’t know in which volume the Annual
document that users wish to browse, users may be
unable to search the document with the index search.

We constructed the category search engine so
that users can search the Annual document with
information of categories such as titles, authors,
synopsis, etc.

The “Apache+PHP
+MySQL”, the soft are the open source software.

system  structure is

MySQL is easy to use compared with expensive
“business” databases like Oracle or SQLServer. The
server script language “PHP” which can directly
connected to the database operates as a module of
Apache. The structure has high affinity with database,
and has smaller burdens than the CGI, which runs
with a different process. The system structure of
”Apache+PHP+MySQL”
combined both of them, is supported throughout the

database which is

world.

We chose “Apache+tPHP+MySQL” structure

because this structure has an excellent cost
performance and has special features (high speed and
stability). Note that PDF files of the DPRI Annuals
contain only digital images. Thus, we extracted the
strings data of Annual document related to categories
and compiled the data into Microsoft Access database.
The Microsoft Access database is specified interface
parameters with MySQL ODBC Driver to be
exported to the MySQL database.

To use the category search engine, users have to
write arbitrary words in each text box that users can
type the category keyword into, and push
the ”search” button on the search form of category
search website (Fig. 5). Then users select the Annual
document that users wish to browse among the search
results and push “pdfview” in title part (Fig. 6).
Consequently, a pdf file of the Annuals PDF

document appears.

You can search the electronic information in Disaster Prevention Research

Institute.

Please specify the conditions of search and push “search.”

W Digaster Prevention Research Institute annuals

The obuject for search
INSTITUTE

Displayed number of cases

sort{number) [a3C =]
Title  [HANSHIN [Middle match =]
Author | [Middle match =]
Keyword | [Middle match =]
Synopsis | [Middle match =]

™ BULLETIN OF THE DISASTER PREVENTION RESEARCE

C10 @20 C50 100

& AND

- OR | i A1 [Middle match |
;QED | [Middle match =]
iégD | [Middle match =]
iégD | [Middle match =]

Publication year or Number |

Se[\gch |

Clear |

Fig. 5 The category Search engine



Results for ”

year | number | page

1005 [o 38 pp 03—

4 total results

title

PROCESS OF WASTE DISPOSAL IN EARTHOUAKE DISASTER OF
HAMSHIN AMD AnAJL -PART! A PROCESS OF THE WASTE DISPOSAL OF | Hisashi

B-2 13 .
THE FOR TWO MINTHS AFTER THE EARTHGUAKE- Pdf\'lig
1opg Nod®  ppd7- | GENERATION AND MANAGEWENT OF DISASTER WASTE DUE TO THE Li;‘?f\g}
B-2 a0 GREAT HANSHIN-ANAJ] EARTHRUAKE pdfview ]
hasashi
N30 79— POST-EARTHAOUAKE SHELTERING AND HOUSING ; STUDY QN Norio M
1008 sz gg EVACUATION CENTER ANMD TEMPORARY HOUSING AFTER GREAT sz:mi
HAMNSHIN AifAJT DISASTER pdfview
P 21 pp209- | Study on persenalization in private space of temporary housing units Ken hAL
18983 ) = ;
B-1 223 constructed due to the Great Hanshin—Awaji Earthguake pdfview and has
Fig. 6 Result of a search
The workflow of the category search engine is Table.1 Field of ID table
shown in Fig.7. A part of “query” receives the
keyword parameter that users typed from the search Field Name Data type
form of category search engine website, and searches D Auto Number
the keyword in the database table “Annual”. The Year Int(11)
database table employs “ID” (Table 1). Titlej Mediumtext
To extract only the data that fits specific Authorj Mediumtext
conditions, we use “SELECT” command; besides, for Keywordi Mediumtext
more obscure conditions search, we use “LIKE” Synopsisj Mediumtext
command. In such search, fields of titles, authors, key Title Mediumtext
words, the synopsis, publication years and volume Author Mediumtext
numbers are searched. In addition, records that Keyword Mediumtext
include some keywords carried from the search form . .
Synopsis Mediumtext
are extracted. .
Numberj Varchar(50)
Number Varchar(50)
S hine £ 1 ¢ Page Varchar(50)
earching form |€— Inpu .
g Link Varchar(50)
Push the button Link2 Varchar(50)
Database
[Search |

“Annual”

ID table

Query

Fig. 7 The workflow of category search engine

3.3 The full-text search engine

If users have little knowledge of the category
keywords that related to the Annual document, users

take time to find one in the index search engine or in

the category search engine.




Thus, we constructed the full-text search engine
that enables them to retrieve with a few free words.
Structure of the search engine is “Namazu”, the only
open source software in the Japanese full-text search
softwares. ‘“Namazu” is a free and easy-to-use
Japanese full-text search engine. If “Namazu” runs as
a CGI, the search engine can be constructed. Note
that several softwares such as “Apache”, “Perl”,
“File-Mmagic”, “nkf”, and “KAKASI” are required
for the full-text search on the Internet website. The
soft wares are open source soft wares and have good
cost performance.

Note that the PDF files of the Annual documents
contain no text data. Accordingly we made Link-
HTML files

corresponding PDF file of a Annual document) that

(reference file that refers to a

added full-text of the Annuals document. Accessing
the Link-HTML, users can browse the PDF files of
the Annual document after a few seconds. The flow
of the search engine is shown in Fig. 8.

To use the full-text search engine, users have to
write free-word in the blank space (“Input text box”),
and push the “search!” button (Fig. 9). Then users

select the Annual document that users wish to browse,
and push the document title or "Link is here" in the
search result list (Fig. 10). Consequently, a PDF file

of the Annuals PDF document appears.

Input keyword Liser

| t
keyword Result list

¥

Namazu
{The full-text search engineg)
I
scarch rc!Il]I :
PDF document
\d I Link | DPRI Annuals
Link-HTML file ]

Fig. 8 The full-text search engine
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Fig. 9 Input Keywords



Results:

References: [ HANSHIN: 8 1 [ AWAJL S ]

Total 4 documents matching your query.

(Z7:226)

1. i e T & e = B P S S IR SERE [~ DL (. GENERAREMAND

EA

KWENAGEMENT OF DISAGMER WASTE DUE TO THE GREAT HANSHIN-AWAJI
ARTHGUAKE -

MREF ang Masashi KAMON

E8 BER-BEE-GHA-EFEL TakesH KATSUMI-Harvo HAYASHI <Hisashi

(237:219) Link is here

o IE2REEECHIIS{EA B IR (CRAT & SE - Bl (S D I E RS

FEFEMELT- Study on personalization in private space of temporary housing units

constructed dus to the Great Hanshi

B SEETAIEA N ZE Ken MIVRA -Dat WABUGHI and Masarmi KOBAYASHI

(Z27:219) Link is here

Fig. 10 The full-text search result list

4. Conclusions

By the end of fiscal year 2003, we completed
digitization the DPRI Annuals from No.34 to No.45.
The service of the three search engines that enable
high-speed search of the Annuals has run since May
2003.

In fiscal year 2004, we are going to continue the
work of digitization of the remaining Annuals
documents and construct upgraded search engine that
offer the data of many other disaster prevention
Printed Matters in DPRI (Video, Printed matter

exceeding A4 size).
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