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|1.Lﬂ'7| Literature Review

XML-Literature-Data collection:

Scientometric analysis, text information extraction and mining have recently been applied
to knowledge discovery using literature data modeled using XML, including publications or
patent data. The existing methods proposed some methods using either the paper data or
the patent data from XML-data. However, the method of extracting the publications and
patent data from the same XML-data file has not been seen.

Different source data mining:

Scientific research and development play important roles in enhancing national
competitiveness, so knowledge discovery of literature data becomes a strategic endeavor.
These publications or patents data are retrieved from different databases that do not share
the same indexing system, which can not allow us to conduct a comparative study at the

same level. .
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CAplus, a database of Chemical Abstracts Service, which is the world’' s largest repository of
information on chemistry and related publications, provides the XML-data and covers both
papers (Types of publications include journal articles, preprints, conference articles,

dissertations, and books) and patents in one database.

One of the merits is that all the data are provided in the same indexing system, including
the concepts, substances and roles, commercial or government entity, source of publication,
and various other data entities. Thus, the indexing terms can be used to deep mining and

make comparisons between the papers and patents.



|1.Lﬂ'7| Motivation

« Our study focuses on the knowledge discovery framework for XML-Literature-Data based

on the CAplus database.

« This study presents the methods of text information extraction and text mining on xml-data

from CAplus database.

« The integrative use of indexing data on papers and patents of CAplus and the systematic
exploration and comparative study of the distribution trends in topics, substance roles, and

industrial mapping are distinctive and insightful.

« This study provides a valuable reference for scientists and developers, policy makers,

industry and business. 5
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|l Data Exploration

i Stru Ctu re Of the data Adsorption of ammonia on graphite oxide/Al13 composites

By: Seredych, Mykolz; Bandosz, Teresa 1.

Docu m e nts, In d eXI n g’ Fa m I Iy’ Graphite oxide/Al; 3 composites were prepd. using graphite oxide and com. saln. of Chlorhydral. Although surfactant was used to disperse of

graphene-like layers, they were restacked together upon addn. of Al 3 Keggin polycations. The crust of inorg. phase was deposited on the outer
surface of GO platelets. The resulting materials were used as adsorbents of ammeonia in dry or wet conditions either in an as received form or

prehumidified for 2 h before the breakthrough test. It was shown that water in the system decreases the amt. adsorbed, likely as a result of the
S u bsta n CeS, N OI I Ie n C I atu re, Keyl I la p competition with ammenia for adsorption centers. The highest and strongest adsorption was found in the dry conditions where interlayer space

was partially available and the acidic centers of an inorg. phase played an enhancing role in the retention of ammaonia.

« Attributes collected: fndexing

Surface Chemistry and Colloids (Sectionog-4)

- T | tI e Concepts Substances

Adsaorption Calcination 1327-41-9 Chlorhydrol &
_ A th Desorption Dissociation constant 7782-42-5D Graphite, acidic qQ
U O r Microstructure Thermal analysis c
pH
328385-11-1 Aluminum hydroxide oxide hydrate &
—_ Abstra Ct adsorption of ammonia on graphite oxide/Al13 composites

adsorption of ammonia on graphite oxide/Al13 composites

— Date Other use, unclassified; Physical, engineering or chemical process;
Properties; Frocess; Uses

- Concept 7664-41-7 Ammonia, properties &

NH;

— Substance

adsorption of ammonia on graphite oxide/Al13 composites

DOCU ment Physical, engineering or chemical process; Properties; Process
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« Keymap analysis:

Analysis of document centric key map between all
documents and any associated indexing.

+ Reclassification:

Each file contains one document and associated
indexing files, and separates the papers from the
patents.

- Data extraction:

Extraction for each attribute for papers and patents.
« Output:

Comma-Separated Values

« Challenge:

Substances need to match its function.

Data Transformation

Map files IATAY sampl ehKeymap. cav

Xml path 4\ DAThYsample

i CEct Rt - CR Ry STPRCT- TPt CT Y [ TEEY B EYEF b e ¥ R TREY. F CEEF: Lo URY - SRV I cEPF F- PR [« A Xy FETY o IPET 4T e SO BET S e TP PR oo
e BGea B BT B B e T T e TR T Tilr s TG e n TReen TTenn TG e TQem e B v e Gl vm e GFewe B3 o Gdr oG5+ 5B 5T 5
Sree Qe e Qe Q5 e 99 100e - 10 e 1 0Z =+ 1 0F * = 104+ 105 *= 108+ 10T+ =+ 10F* =~ 10G==* 110 =11 1=re 11 r 113~ 11 4= 1
e @ Lene 1B 12 G e 12 4n e 1 EGe e L 2R 12T e 125 e 120 2 1300 131 "o r 1 3200 1 3T m 1 34+ 1 350 * = 136+ 13T e+ 1380+ 130
450 == 14f = 14T 145+ 149~ 150" 151 "=+ 1 5Z *=155 =154+ *= 155 * 156 =+ 15T+~ 158+ 155+ 1Br*+ 161"+ 182"~ 1B 1
P LT LT e AT e 1T 3 T e I TS I TR e 1T T e 1T = 1T 130"~ 181 *=* 1 §Z =+ 1835+~ 184+ 155~ 188+ 15T~ 185
Q4o 19502196 = 19T+ 19Fe e~ 19Qee 200 == 20  *r 20w 203 20 4e » 2050 =~ Z0Ge =+ ZOT 2 205+ 20D =+ 210+ 21 Lr e 2L 200 2
P e R B Y R R R R A BE S B ER e T 2T B2 Qe B B e B3R 23S 2 5 23S BB 23T
A5ree A A AR 24T e 2 4G B4 Qe 2O 25 vem 25 e 20 G 2D e e EESr  EER  ZE T e 255 2 25D 2RO 2B L 10 2
e B ER G T T L ET e BT R BT A TS e ETR  ET T 2T e 2T Qem 2B 02 281 1o 2B+ 25 3 28 4+ 285 256
QZeeeZQ5e e 204 2950 ZQGe - 29T e QG- 2QGr e = 5000 301+ 3020+ 3030 =+ 304 =+ 305+ 306+ 50T+ 308"+ 30w =+ 3107+ 3
e 31T 31 1 B0 B e FE R BE T 32 A e 32T 2R 2T e FE G Qe 3300 1531 033 T I T 334 335
LR YL




|1.Lﬂ'7| Data Cleaning and Statistics

- Data Cleaning:

Remove noise and merge different spelling of one entity.

« A case study: Global Graphene Research

- Data statistics:

— 78756 papers, 23057 patents ,which covered all years

— 9424 concepts in papers, 8471 concepts in patents

— 19413 substances in papers, 27568 substances in patents

— Publication year range: 1985-2017 for papers, 1997-2017 for patents
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Concepts and Topic Clustering

Papers

young'smodulus
polymer morphology

molecular dynamics simulati

thermal stability

thermal conductivity

density funtional theory

Patents

semiconductQg device fabric
field effecttransistors

dielectsic films

etchiing semicondugtor devices

ann@ling semiconductor materials

electrolumingscent devices
chemical vaper deposition

doping films electric ipsulators transparent films
pacitor eectrode nanotubes
of matera solagells
. adsorbed substances strain hidd
@ hano osites adsdliion electrodes metals
battery@nodes * density.of states quantum dots it %
/ C oxidation 1 -
v heating nangires electric conductors
secondangbatteries naq@ee[g carbon nanotubes " y coating process s
simulation@pd modelingnanaribbons b electric cqpductivity <asts g
If-assembly —-— re ion
compgsites ey fempature barol ct w
an ucture cenuifugatic oxides plastics
electric @pacitance exdolBtion  panostructures ] polymers
arbolblack dielectrigconstant - magnetization heat trggtment
P 41 " spin polarizatic ] capasitors  nanotubes
surfage area sound andiltrasound conducting polymers
nanostructured materials Mg band gap pol‘ers
fluoropplymers B e s mlcro@cture 3 "t z fermilevel microsgucture FOEN surface weatment ceramics thermal @ndctors
redigtion electricconductivity s nanoghests v polycagfionates
doping farngons vacuum drying process electric capacitance Niides
xray difeaction i e surfoeearea carbon nanotubes poligyde
nanopartides surfac cture Dy hydrothermal reaction porous materials w e
> \ currentdensity semicondudtor materials andas | . 7 o polysiigyanes olysufones
ram ctra Lsples compgsites  nanocggposites y e
electric {fpedance — Tullegenes, acrylic @lymers
cle size "y anngling magneticfield effects 2 nanofibers
particle sizadistribution stabiity &ling B poly@hers
quantumhall effect ; - double laygpcapacitorss |
» electric potential electric properties
cyclic vowrnmetry x-ray pho(oeb;tron spectra electrogiiransfer figs P it ball milling ;o epoxyggesins - @
skpening polyox‘ylenes

electrochemigal reduction

phenolig resins o
electrochemigal oxidation o chemical VaRgp deposition “""Spovyu‘uanes
surface weatment gate potentia fluor mers
uvand visfple spectra quantgm dots > ” electric current carrier co battery efectrodes
eledgpdes optical transmission ouplingagents
‘ L ‘ . carbv‘ A fibers lassdibers
glassy carbap electrodes g electric cur potential electric current carrier mo :
luminescence - carl lack
chemically mgiified electro T ity bl w
& solaecélls sheet resistance

electronic davice fabricat

styrene-butagiene rubber
batteryigathodes

Differences of topic clustering between papers and patents
The concepts clustering presents the difference that the research fields of papers focus on the fundamental

research, such as material structure and electrical properties, while the patents show the hot topics of

application fields, such as batteries, semiconductors. v




171 Substances and roles
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Different roles of substances in papers and patents
The roles of substances in papers are related to properties, while the patents focus more on the technical

or engineered material use, industrial manufacture or additive use. H



u_uﬂ Link scientific research to industry

- Data extraction and processing ‘ Paper or Patent data \
— Title, abstract, concepts in papers or patents @
. . L . Abstract words from title,
— Terms of industrial classification from Abstractand Conceptword/

International Standard Industrial Classification &

characteristic words

of all economic activities (ISIC) from anlyzed data

— Term Frequency - Inverse Document Frequency

=1 -1DF processing=

( TF-IDF ) processing

h=
VVUTU J Y,

based on vector

- Data mining

‘ Industrial Classification \

f

dustrial classification no

Abstract words from 7[
t

v

characteristic words
from ISIC

-IDF processing=

Vector for searching
text

—

— Cosine similarity computing shae ot I
— Determine the threshold Simimy
— Find the relationship between scientific research and industry, Compitmg

industry coverage, economic activities and industry focus. Mapping

12



u_uﬂ Link scientific research to industry

Manufacture of other electrical equipment

Manufacture of electronic components and boards
Manufacture of batteries and accumulators

Manufacture of basic precious and other non-ferrous metals
Manufacture of gas; distribution of gaseous fuels
Manufacture of other chemical products

Manufacture of basic iron and steel

Electrical, plumbing and other construction installation
Materials recovery

Remediation activities and other waste management services
Technical testing and analysis

Manufacture of consumer electronics

Mining of lignite

Manufacture of other fabricated metal products

il

Manufacture of wiring and wiring devices

o
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Industrial mapping of papers and patents

The papers are linked to the industrial classification, such as the electrical equipment, the consumer

electronics, on contrast, few patents are linked to these areas. 1



|l Conclusion

« We introduced literature research methods in knowledge discovery and
proposed a knowledge discovery framework for XML-literature-data, which

tailored for the CAplus database.

« We designed a customized tool for the CAplus data transformation, and XML

data files were mapped into an internal processing file format.

« We presented the data mining methods to indicate the differences between
the fundamental research and technology development, based on the same

Indexing system. 14
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Future Work

The customized tool that extracts the citation data.

Add literature data mining methods:
— (Citation network analysis
— Topic modeling for concepts

— Deeper mining for substances and roles

To study and understand the relationship between the fundamental

research and technology development

15
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