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Outline

1. Background & Introduction
2. Overview of STKOS*

3. Application of STKOS in:

 NSTL (National Science and Technology Library, a digital library)
, for Implementation of intelligent retrieval

* monitoring technical trends
* industry knowledge system

4. the cooperation between information organizations in
China-Japan-Korea = ISTIC-JST-KISTI

* In our project, STKOS stands for Scientific Technical Knowledge Organization System.
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1. Background & Introduction

* STKOS Positioning
* What is KOS ?
* What is STKOS ?

ICSTI 2014 3
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STKOS Positioning

Government Granted Projects in China:

— One type of national projects is named as:

the National Key Technologies R&D Program of the
12th 5-Year Plan (in China)(2011-2015)

— One of projects implanted by ISTIC:

Construction of Knowledge Organization System (KOS)
and Application Oriented Foreign Science & Technology
Literature

——> One of the seven sub-projects : STKOS
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What is KOS
KOS stands for Knowledge Organization Systems

Schemes for Organizing Information & Promoting
Knowledge Management

— Term lists (authority files, glossaries, dictionaries, gazetteers)

— Classification & categories (classification scheme, taxonomy, subject
headings)

— Relationship lists (thesaurus, semantic network, ontology)

ICSTI 2014
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structure

KOS Types
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lr _— ) e
= - Ontologies
Multiple B Relationship Models: Semantic networks
dimensions| 2 Thesauri
= -
7: Classification & Classification schemes e ———
< SPTR -~~~ Taxonomies -~ RN
o ,
% Categorlzatlon. Categorization schemes 4 Controlled
Two- .-~ Subject Headings

‘. language
~

,¢”___‘“c~h:nensmns Metadata-like Gazetteers S t Rt ,-—"’
/ S Models: .~~~ Directories emantic ,’ /
ll Natural \| ode S",f” Authority Files . I /I
o < . g Synonym Rings 17
g —mmmso s Flat Term Lists: 1
S o . . . . I
] SO Glossaries/Dictionaries function
E DR 5 Pick lists ’
(] >
g eliminating ambiguity XXX XXX XX XXXX XX
'{’>‘ » controlling synonyms XXXX XXX XX XXXX XX
% '% establishing relationships: X XXXX XXX XXX
é .5 hierarchical
-% establishing relationships: XXXX XXXXX
= | associative
L - ‘presenting properties XXXXX
: Come from slides of Zeng, 2008.
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MI.Q.L&ETDLTJ.D.D&'

What is STKOS

STKOS
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2. Overview of STKOS Construction

* Construction Goals

* Construction Flow of STKOS

* Metadata Schema of STKOS

* Service Platform for construction

ICSTI 2014
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Objectives / Goals

Concrete Goals:
* Source Thesaurus, 10 M
e STTerm, > 5M
* ST Concept, 800 K

Long-term Goals:

* Supporting organization and application of large-scale foreign ST
literature

* Achieving effective organization, depth representation,
associating knowledge for ST literature

* Enhancing our institute service ability : knowledge discovery,
knowledge mining, knowledge computing

* Upgrading the overall service level of literature institutions in
China

ICSTI 2014
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Data Processing Flow for STKOS(illustrate)

| deduplicating
> .+ stemming
maize merging
synonyms )
- Y .
@ @
maize maize
4
maizes
Normalizing word forms
> ‘*‘\ Normalizing word meaings Concept PI’OCES.S _Of
corns corn Approving Normallzmg
' 1 Concept
-@
- =. cold (M)
cold cold cold ’
cold (W) —
source thesaurus basic term preferreq term basic concept Honmoallzed
| (normalized) ‘ concept
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STKOS Metadata Schema

Element . eee XML Frequency of | Coding
Code =L 2ol Attribute | Occurrence | System
01 name (O,n) URI
04 use : US€ (0,1) URI
instead
0401 use and (0,1) URI
05 used for (0,n) URI
0502 antonym (O,n) URI
06 broader (0,n) URI
term
ICSTI 2014
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Service Platforms for Data Processing

Collaborative Construction & Management

of Source Thesauri ]
. Concept Processing

Fey - = [ ECIEIE e
aHE RRE EEY eREw TAG o

K £ findons Live B - R0FH  hARR @ BE BFE wse S - # = s [ R xR - iR

e TR HETH BRRE . g FERSFY [SRNF - B8R i £ ARERAE - V43 DR LER 5%
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#- {12009 IEEE (2009 [EEE Thessurus)
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H [ (A dictionary of computing)
[HDETHE (& Draft Enviranmental Thesauns for Mew Za
B 2cms (A Glossary for Mass Spectrometry] E= zas 19 45280685
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333 2629511
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Bt 1843 56 12045717
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3. Application of STKOS

Intelligent Retrieval in NSTL

— NSTL: National Science & Technology Digital Library. It
consists of 9 member libraries. (shown in the next slide)

— NSTL: provides foreign literature services of science and
technology nationwide by 9 member libraries
cooperation.

— journal, patent, proceeding, report, dissertation,
standard, etc.

— English, Japanese, Russian, Chinese, etc.
* Monitoring Technical Trends
* |ndustry Knowledge System

ICSTI 2014
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NSTL Organization Chart
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Search Extension Based-on Concept in STKOS

Strongly-Structured

STKOS

Ontology Network layer

More Functional

mathematics research
ontology fishery medical ontology
. - ontology ontology -
= = scientific
n 0 Og I e S achievements
ontology
plant new energy pharmaceutical o conference
ontology ontology ontology Instlt\:tlon ontology
ST Meta-Thesaurus Layer Ontology

i Categories i;; Category
¢ T \ |
Normalized Concept Set

f

Basic Term Repository

Concepts »
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Pilot System: Intelligent Retrieval in NSTL

NS ExasERIHTY ERGKETE

ﬂL‘ National Science and Technology Library National Science and Technology Library

2 FaQ F gE B EREN

[ Intelligence retrieval
box on NSTL

Rt =hE SistaE

@ Copyright(C)2008 NSTL All Rights Reserved iRl pig
BT RS L FiA S : 800-990-8900 010- 58882057 Email:senice@nst.gov.cn
ks B AE 158 100038 33ICPE 100273258
TIEEkiEE: 2638802
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Search Extension Based-on STKOS Concept
in NSTL Intelligent Retrieval

l Input
Lexicon —> Normalizing > Input term
|
Q STKOS /| Meaning extension
| C‘;Z::qpt . ~—> Llanguage extension |+ Term extension
\ / Morphological extension
I~. |
Metadata <
Index | | L 4
Index term . Matching > Hits
Keyword
Author
Ouput
Full-text
Index
Abstract
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Search Extension -- Concept Extension

~ Start
\ 4
Keyword
Yes -
W ey S OPtaining all

Related concepts

Nol l

Yes Obtaining all
~ Instance? ——>
. Instances
No| Il
Returning Returning
keyword directly concept & instance set
End <«
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Searching by Semantic Relations

e Search Using semantic relations between concepts
e.g. Drug --- Therapy / Side-effect --- Disease

%E |aticle ¥| [E&& x| |ZE& x| ? cure 'Stomach Ulcer % |  =zyrEes

» FEREE  rawoisss ez AT ¢
MTETATTESaUTaS eI SauTaS
Metwork
Concept Relation Concept

Unified Medical Language System

i = 4___._..-5—
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Screenshot (1/5)
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Screenshot (2/5)
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Screenshot (3/5)
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Screenshot (5/5)
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Framework of Monitoring Technical Trends

Roadmap for Monitoring Technical Trends/Topic and Pilot System
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Ontology Model (1/2)
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Ontology Model (2/2)
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Analyzing Technology Life Cycle (1/4)

Silicon Alley Insider .~ Chart of the Day
Hype Cycle For Emerging Technologies
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Analyzing Technology Life Cycle (2/4)
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Analyzing Technology Life Cycle (3/4)

Search

Equivalent Technology
Similar Technology

&

Degree of diffusion of the technological revolution

oil blend
catalytic converter.
efficiency.
adiabatic steam

cost technique.
retarded ignition timing__
natural gas.
+ -
method

different percentage
injection timing

IRRUPTION

thermal efficiency datum
load transient

fuel/air mixing
significant amount

(Gilded age)
FREMNZY

NOx reduction technology.
conditions Cooled
bar intake pressure
low cost technigue.
governing factor
ignition| timing
effective method__
Steam
stream
heavy-EGR conditions Cooled
efficiency datum

=t
Significant design issue

wvalve position - h
Techndiogy: two-stage injection
port ol -> Ccommon way
— reduction technology
—_— INtake pressure
similar ;:»E.Lr’r:entage1 Pressure
various effect . effect fuel/air mixing
high _rale Steam
secondary air. environmental impact
injection 3rway catalytic converter
process stream

turbulent mixing rate
chemical effect

cathode process stream
residual gas
L Combustion and emission

mixing rate
steam reforming

L_gas recirculation

bioethanol-gas oil blend

design issue

prejtreatment technique

({Golden age)

TURNING POINT SYMNERGY MATURITY

2 to 5 years

Save

less than 2 years

Time

5 to 10 years more than 10 years

@ Information Technology Support Center.

Institute of Scientific and Technical Information of China (ISTIC). All Rights Reserved.

Address: Mo, 15 Fuxing Road. Haidian District. Beijing 100033, P.R. China
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Analyzing Technology Life Cycle (4/4)

\ v
Researcher Journal Organization Name Search

Technologies Trend

network
HCI
context recognition
social computing
digital content management
pervasive compuiing
mobillity
cloud computing
data extraction
information retrival

information security

2.003 2.004 2.005 2.006 2007 2.008 2.009
Save Academic View Business 2003 2011

@ Information Technology Support Center, Institute of Scientific and Technical Information of China (ISTIC). All Rights Reserved
Address: No. 15 Fuxing Road, Haidian District, Beijing 100038, P.R. China
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Financial Training Knowledge System

based-on topic

based-on classification

- Knowledge Navigating Module

based-on knowledge map

[y

computing term similarity

computing hybrid similarity | Computing Association

Total
Solution for
Financial e-

Training

vocabulary/thesaurus

nowledge Organization Module ] multi-classification

knowledge organization DB

S knowledge topic DB
knowledge Reposntory] ——
source DB

processing sources

Knowledge Processing Module} extracting knowledge topic

vocabulary & multi-classification retrieve L
automatic extracting keyword | Concept Expanding
Knowledge Engine analyzing standard answer
Intelligence Examination Module

based-on thesaurus

extrating & annotating keyword |- Automatc Annotation

ICSTI 2014
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Manufacturing Industry Knowledge System
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4. China-Japan-Korea Cooperation

Current:
e China-Korea

Monitoring Technical Trends
* China-Japan

Cooperative Research on Japanese-Chinese Bidirectional
Practical Machine Translation for Scientific and Technical
Literature

Future :
China-Japan-Korea Multilanguage STKOS
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STKOS

Thank you for your kind attention
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