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Computer simulation of buming plasmas as well as computational plasma modeling in image processing
requires a number of accurate data, in addition to a relevant model framework. To this aim, it is very important
to recognize, obtain and evaluate data relevant for such a simulation from the literature. This work focuses on
the simultaneous search ofeeant data across various online databaseisadion of cataloguig andnumerical
information, and automatic recognition of specific terminology in the text retrieved. The concept is illustrated on
the particular terminology of Atomic and Molecular datlewant to edge plasma simulation. The IAEA search
engine GENIE and the NIFS search engine Joint Searcé @ampared and discussed. Accurate modeling of the
imaged object is considered to be the ultimate challenge in improving the resolution limits of plasma imaging.
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1. Introduction

An accurate plasma simulation for fusion projects as
complex as ITER, for instance, remains a challenging task.
In order to understand the imaged system accurately, a
number of complementary diagnostics and imaging meth-
ods are employed. In the case of ITER, these are for in-
starce the infrared thermography, visible spectroscopy, X-
ray imaging, gamma-ray and neutron spectroscopic imag-
ing. In order to combine these imaging techniques into a
unique picture of the studied system, accurate data within
theframework of a relevant physical model are indispens-
able.

The data needs for imaging purposes are not specific
to burning plasmas. For iretce, the accurate descrip-
tion of atomic and molecular processes is important in fu-
sion alge plasmas, but also irffective hadron therapy of
brain tumors, positron emission tomography, and in other
imaging fields; the corresponding data are the key fac-
tors, which determine the ultimate limits of the resolution
of each particular imaging technique. Here we present a
new method for automated retrieval of such data from on-
line publisher databases, in particular the Joint Search 2
(JS2) tool developed at NIFS, which allows simultaneous
queies to the Spinweb database of the American Institute
of Physics (AIP), and the Electronic Journal database of
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the Institute of Physics in the United Kingdom (IOP).

The JS2 tool implements a module for the recogni-
tion of Atomic and Molecular (AM) data terminology de-
veloped at the National Institute of Information and Com-
munications Technology, which facilitates automated rel-
evarce judgment on journal article abstracts by means of
machine learning algorithmd], and forms the basis of
automatic processing of INSPEC abstract articles for the
NIFS database (httfsdbshino.nifs.ac.jf) in near future.

Finally, the advantages of the JS2 tool are compared to
the IAEA GENIE tool i.e. the Generahternet Search En-
gine for Atomic Data, which supplies numerical data from
variousonline databases. The present work reported here-
with is a part & an ongoing A+M database project at the
Atomic and Molecular Data Research Center at NIFS [2],
and was performed with the support and under the auspices
of the NIFS Collaborative Research Program.

2. Joint Search 2 with Terminology

Extraction

Since he Joint Search tool was reported in previous
publication [3], we only summarize its main features
here and focus on the extraction of+K termindogy,
which can also be appliein the samemanner to the
automated processing of article abstracts distributed
within the INSPEC abstracting system. Figure 1 shows

1 © 2007 The Japan Society of Plasma

Science and Nezlear Fusion Research



Plasma and Fusion Research: Regular Articles Volume 2, S1118 (2007)

FELARN [&] hitp i ican o/ _search2s

Joint Search

bage & TOF Electrome Joursals

Fleg delisall ee chaose enother el

Fe in [Tee k|
| 4D =] |etacton o |Tille E |
[2rn 8] [ceoss secoan o [Ful Biliegraphe Racors 5

SELECT DATABASE: W Eoth Databaces [T SFINWEE [ IOF

et |
K SEmadl E 'i‘-l'nalc

Effeet of inmor- ghell isnization an the coenlas pelavieation of the E.&Ml — @h
lime prodaced by collisions with a longimdmally pelanized elecnom beun
M E Inal H L Zhang [ H Sampson, and . T Fontes

pdf

Fig. 1 The interface of the Joint search tool available at fittd:icu.ac.jpgj-search2 The upper panel shows the standard form for sending
simultaneous queries to the Spinweb and IOP databases. The lower panel is a sample of several retrieved abstracts from both sites,
which are extracted, bibliography-classified, and analyzed fdvi&xpressions. Note thefiierent coloring for chemical elements
and their charge states (violet) and electronic state symbols (yellow). The HTML output was edited to fit the format of this figure.
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Fig. 2 The A+M textualoutput for one URL from Fig. 1 (JS2 sereiés mirored at crdb.nifs.ac.jp and inf.icu.ac.jp). The HTML output
was edted to fit the format of this figure.

the online query fom, which is sent simultaneously to  dant formatting features, extract bibliography information

http:/scitation.aip.orfysearchiservietVerityServlet?KEY and apply a Perl-written CGl to colorize all matchedM
= ALL and http://www.iop.org/EJsearcli using the stan- terms in he output, as shown in Fig. 2.
dard form of parameter transfer to both search forms via In order to judge whether each particular paper ob-

HTTP requests. The retrieved answer pages from AIP and tained in response to a pre-designed keyword query is rele-
IOP are processed by PHP s, which discard redun- vant, i.e it contains data relevant to fusion plasma simula-
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Fig. 3 The General Internet Search Engine for Atomic Data, GENIE, at/Mtpw-amdis.iaea.of§sENIE/. The left panel shows the
joint interface for sending queries to IAEA ALLADIN Database, Database of Basic Science Research Center in China, and the
NIFS AMDIS Database. The output on thght is a mere merger of the three output pages (details may not resolve in the right
panel). The HTML output was edited to fit the format of this figure.

tion or imagng, we have previously developed a two-step
procedure. First, only the text of the abstract is analyzed
for relevance, preferring recall to precision in this phase of
information retrieval. By using the Learning Vector Quan-
tization on simple text with the expressions of ¥ ter-
minology discarded (because of formatting ambiguities),
it was possible to reach the recall of about 70% [3]. The
specific recognition of AM terms, andts inclusion in the
LV Q dgorithm, is a step towards moving the recall of the
first phase to valuesf 90 % and more.

The second step of the information retrieval concerns
with the numerical data themselves, and may not be solely
achieved based on the analysis of the abstracts [4]. Textual
captions of all Figures and Tables in the manuscript are

for Atomic Data tool Unlike from JS2, which crawls to its
target databasesver the HTML port 80, GENIE queries

the threedatabases in a predefined way. The use of the
standard HTML port by JS2 stices for the availability

of this service while abstaining from any requirements on
database contents providers, and is therefore expected to
translate into other applicatis inthe field of database uni-
fication.

The search output from the IAEA Database, CAMDB
and NIFS database collected by GENIE is not semantically
analyzed; the resulting pages are divided by line delimiters
and merged into a single output page. GENIE has no cat-
aloguing features; the output, on the other hand, includes
numerical data formatted according to each of the three

analyzed for simultaneous occurrence of (1) processes and databases (skipped in Fig. 3 for the sake of Figure space).

(2) atomigchemical species; the article is analyzed as rel-
evant if such a simlteneous hit occurs at least once. The
combination of the two stages in the automated retrieval
of newly published data has been shown to reach 90% in
case of a sample data set, which consisted 80 artides
from Physical Review A. The example of matcheeM
expressions in Fig. 2 includes charge states of atomic ions
and the angular momentum and spin designation of their
electronic states. The Perl script deals with nuances such
as iron, FERRUM, Fe for the chemical elements, or He-
like Lithium, Li ll or Li *.

3. IAEA GENIE vs. Joint Search 2

In the public domain, there may exist only one cross-

4. Conclusion

The Joint Search 2 tool for simultaneous querying of
online databases of AV abstiacts was presented here,
including the implementation of a module for+M ter-
minology extraction and paper relevance assessment. The
analogy and complimentarfigatures withthe IAEA GE-
NIE tool have also been assedsé is worth noting that
both search engines could in principle implement seman-
tic modules coping with the occasional updates of HTML
output pages, HTML query database forms, and even
HTML /XML standards by means of backward compatibil-
ity. The present work may have added an insight into the
database unification field from the viewpoint of the atomic

database search tool comparable to the Joint Search 2, in and molecular data field.

particular the IAEA The General Internet Search Engine
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