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The Ideas and Methods of Structural Monitoring of the Scientific
and Technical Information Resources on the Web

Zhang Zhixiong, Zhang Xiaolin, Liu Jianhua, Zou Yimin, Xie Jing, Qian Li &
Wang Ying

ABSTRACT Due to its openness and timeliness, S&T web information has become one of the most important resources
for strategic intelligence monitoring. However, since S&T web information is unstructured and lack of semantic descrip-
tion, it is a challenge to transfer the unstructured web information into structured semantic knowledge. To solve this prob-
lem, the authors propose a method for structural monitoring of the S&T web information resources. By using the knowledge
extraction technology, the authors firstly extract the knowledge objects as well as the relationship between objects from the
web resources and convert the free text into calculable structured knowledge unit. Based on those extracted structured in-
formation, the authors build various kinds of monitor models to realize research profiling for specific research field. Based
on those ideas, the authors implemente the automated web information monitoring system suitable for research field monito-
ring. A research profiling experiment also is carried out based on the semantic resources which are converted from the mo-
nitored web data. 6 figs. 1 tab. 16 refs.

KEY WORDS S&T web information.  Structural monitoring. ~ Monitored content object. ~ Knowledge extraction.

Automatic monitoring system.  Field monitoring.
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Startup America initiative 20 11 2011-3-2
US Global Change Research Program 18 13 2010-3-24
National Acid Precipitation Assessment Program 18 5 2012-1-20
National Robotics Initiative 16 11 2011-6-24
Open Government Initiative 12 10 2009-9-20
Wireless Innovation and Infrastructure Initiative 10 10 2011-2-15
Rural Energy for America Program 10 9 2009-9-20
Energy Data Initiative 10 4 2012-5-24
Advanced Manufacturing Initiative 8 2 2011-6-23

VR P AR BOROR B A X AN R (OB ) A OSTP W s b 442 B oy ok 8, 4R BOSCH 807 3 R v B4R R
AT B ST B, T B ok AL a7 R R P9k B AR KT R (BB ) A B S B R G I R

advanced r’nufacm -

o
> suppi@chain..
\ Medical @esearch R

Small DsmeS& COMPUIEDSEIENEE  |nnovatign Palicy

g mstunc \qe\stment
nationalgsecurity % m\dugt," policy advance@material busmess‘movat\on

technm/gﬂ' innovation N
Numa@hEaith ~ - agencygnissian

AN o econgn'ngrowth
saural

e i Infurmat[m'\
> climalghange

v clean ener./ econamy
advancedggChnelogy /l entrepr:r..mﬁ\ s‘pmt
tax .edlt = ]
Global@hange 5 o renewa{‘ energy
environmenta@sustainability S A 'informalior‘echnélogy

healtgcare / heaith mfurm@n fechnalogy
~

B s Spur inggvation I
7_//-’cump.<data H r.) ;

__advanced vet@le technology

national e@uironment Innovatiogy Strategy

Homelarg Security
natugl gas

4 154 OSTP EZH XM EFET

15 4~ OSTP EZ 1R A F EXF G R A OSTP = % 31 % M 3¢ B9 F Z ML HH National
RIS Fin, MA AT DA T ## 8 53X 15 4~ Science Foundation . National Institute of Standards

BEmNt5 #-—_H# Vol 40. No.212



WKEE L MARRESLEML BN REAIEA T &I

Zhang Zhixiong, et al. :

The Ideas and Methods of Structural Monitoring of the Scientific and Technical Information Resources on the Web

and Technology . Department of Energy , National In-
stitute of Health, U. S Department of Agriculture

&5 FHSEY) B K 24 H Massachusetts Institute of

Technology, Harvard University, University of
Ilinois , University of Maryland %%, A1 5¢ A9 8 22 A

Harv:
National Center f* H-altlmtansﬁes

" “m-»-mmm ot Tattndlogy

National Institute of@ood and Agriculture C-m-;hr

NuclearEn‘mlnsﬁn c’ﬂ”
J::mf.& t

|Pcww1

Lawrence nemlq@ g-l)[r /

Y4 Barack Obama . Jeo Biden,John P. Holdren
S MMM BTSN E A Oak Ridge National La-
boratory , Argonne National Laboratory, Lawrence

Berkeley National Laboratory &,

ersity umvemq. micmgan

undatlogarac:l‘)bama

o5 \1/
\
w\i;./ \\ |
Departmeng of Energy

oratory \,
monne Naﬂ.al Laboratory

National Iﬁéﬁtﬁteof Stggdards and Technology

Es5 1549 OSTP EZE

BT 15 AT b BB AR TE RN IR R A
HEIEOL, BRI IX 15 D TFRIBEAT I OC & 4
2z (WLIE 6) . M AT AR 25X S8R 2 [a) 77
FEB WA OC R . PA Smart Grid THI A6, E 5

National Nanotechnology Initiative , National Infor-

Information Technology Res:

Abvncod Nanurng nttve

@ch and Development Program o

AR EENRRIBAXKRET

mation Technology Research and Development Pro-
gram , National Robotics Initiative , Methane Oppor-
tunities for Vehicular Energy S5#R8AT AH &
RSEERE R ZE RHEE B A S I &R
g8 R H A B SCHEIR AT LA SCRpEIE TR Rt

Human Ge@ime Project

“Wireless Innovation an@infrastructure Initiative

Startup Amjea initiative

Akl
Methane Opportunitiéfor Vehicular Energy

B 6 154 OSTP EE XA XEER

2014 7 B July,2014



EBEH

Journal of Library Science in China

SR H bR ST, REAE — B RE R
I H AR R A RHUE S s A4 DL I H bR
ZIAFFAERASE R A

5 #ig

W28 B 5 BRA KA Bt T L s
AL oG A5 R L, B R 4T D0 g e
GEUR . SEE BT IO 25 B 5 45 4 e s I )
SBEEFIT 5, BE A K I 2% BB £ B Al SCA
fi SF L AL 3 SO 5 B B8, I BT L
) FH oK S T 95 B 5 19 i B A 00 R
BR o FEARSCHR 2 3 H 0 2 A A A R
JivE BOARMEZR TriE S ot AT 7 Mk, T3

B BRI A T 3 P T 4B I A [ 2%
ﬂii‘z{a,m EKJJJ&’EW”' ARG JFHET B e
JRETE SCBT IR, AT B T X G SR I H
BRI, E\AIIETH%%JH&HF. B A

S 0k

[ 1] A strategy for american innovation: securing our economic growth and prosperity[ EB/OL].

3% — ,mEﬁE’JT PR 2

IR T — B TT R B 28 B B
F 2l i 5 2 L"i_‘ﬁ%%ﬁ[ﬁﬂzu*ﬂil%ZLo )
Ui AEXT G RO G 5% Z Al O T, T LA JH AR
ORI AR g i BB Al 3 RBE 8 35 TR AN
(EIF5E 7, AT LA M A B 16 4 fE
FE7RAE B4 3l i FVRRAE 44 7], 48 AR A fE
T R 0 R AR T 7 M I A 9 25 34 0 W

E‘Zﬁﬁﬂ%ﬁ?i&LJﬂEJﬂEﬁJ%#FﬁI%%Xﬂ‘%
WA AT AR, X FAT AR R T AR A
I,

M

“ WAL BAS B B S B R R IR A B
AARE T B RAF E B8R IR R A e
B A AR & S AR BT PT 40 K A A,
— JF B

[2013-06-20]. ht-

tp://www. whitehouse. gov/sites/ default/files/uploads/InnovationStrategy. pdf.

[ 2] Obama administration unveils “big data”
[2013-06-20 1.
_2. pdf.

initiative ; announces $200 million in new R&D investments[ EB/OL].

http ://www. whitehouse. gov/sites/ default/files/microsites/ ostp/big _data _press _release _final

[ 3] Innovation union scoreboard[ EB/OL]. [2013-06-20]. http://ec. europa. eu/ enterprise/policies/innovation/

facts-figures-analysis/innovation-scoreboard/index_en. htm.

[ 4] Main science and technology indicators, Volume 2011 Issue 2[ EB/OL].

[2013-06-20]. http://www. oecd-ili-

brary. org/science-and-technology/ main-science-and-technology-indicators_16097327.

[ 5] Open-source intelligence[ EB/OL].

[2013-06-20]. http://en. wikipedia. org/wiki/Open-source_intelligence.

[2013-06-20]. http://www. itl. nist. gov/iad/mig/tests/tdt.

[ 6] Central ntelligence Agency. Establishment of the DNI open source center] EB/OL]. [ 2005-11-08][ 2013-06-
207 hitps://www. cia. gov/news-information/ press-releases-statements/ press-release-archive-2003/prl 1082005,
html.

[ 7] Web intelligence consortium (WIC) [ EB/OL]. [2013-06-20]. http://wi-consortium. org.

[ 8] Topic detection and tracking evaluation[ EB/OL].

[ 9] Liu B. Webdata mining, exploring hyperlinks, contents, and usage data[ M]. Heidelberg: Springer, 2011.

[10] LiuM, Liu Y, Xiang L, et al. Extracting key entities and significant events from online daily news[ C]//Intelli-

gent Data Engineering and Automated Learning-IDEAL 2008, 2008 (5326) : 201-209.

[11] Ploeger T,Armenta B, Aroyo L, et al. Making sense of the arab revolution and occupy; visual analytics to under-

BEmNt5 #-—_H# Vol 40. No.212



KB L. NERHRERSMUENHBEMEAT ELT

Zhang Zhixiong, et al. ; The Ideas and Methods of Structural Monitoring of the Scientific and Technical Information Resources on the Web

stand events| C]//Detection, Representation, and Exploitation of Events in the Semantic Web, Boston, USA,
2012:61-70.

Pang B, Lee L. Opinion mining and sentiment analysis[ EB/OL].Foundations and Trends in Information Retriev-
al,Vol. 2, No 1-2 (2008) ,1-135.[2013-06-20].http://www. cs. cornell. edu/home/llee/omsa/omsa. pdf.
Risse T, Dietze S, Maynard D, et al. Using events for content appraisal and selection in web archives[ C]//Pro-
ceedings of the 11th Interational Semantic Web Conference ISWC2011, Bonn, Germany, 2011:1-10.

GATE ( General Architecture for Text Engineering) [ EB/OL]. [2013-06-20]. http://gate. ac. uk.

The Stanford NLP ( Natural Language Processing) Group. The Stanford parser: a statistical parser[ EB/OL].
[2013-06-20]. http://nlp. stanford. edu/software/lex—parser. shtml.

XAk, TR e IR SE AR R AT I [ R, dbat: P ERREBE SRR TG, 2011 (Liv
Jianhua , Zhang Zhixiong.The index system and calculation method of information importance[ R ].Beijing: National

Science Library, Chinese Academy of Sciences,2011.)

SREMHE P B A R AR IR PSRRI AR,

MARM AL TP R AT W R G 33 5 P BAF R BRI T s, 9% 100190,

RIEH P EAFRIKER P ORI AR, BAOLHRE L,
Xefe P EA PR BRI S AT A AR, iRk
AR P EAF RSP S LA R A B3, @M aER k

f
@
*

WP ERFRIOKRERP AR, @AM Lk
)1 PEMFRILHKERP AR A B, @K RER
A OPEMAFRIKER T CE R @AEE
( Wik H 199:2013-09-28; #&[] H 1. 2013-12-14)

2014 7 B July,2014



