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(Abstract)

Patent information describes the history of technological progress in the relevant
field, so it can be usefully used to identify trends in technological development and
change and to establish R&D development strategies. This study proposes a method to
identify the needs and problems of technology development at the planning stage of
the R&D process and to analyze core technologies through patent analysis using
Natural Language Processing(NLP) technology. As a big data source, collected patent
documents registered in Google Patents for foldable technology, the latest technology
in the display industry, and then extracted keywords using NLP analyzer. By classifying
the extracted keywords into needs and problems for technology development,
developed technology and materials, identified the needs of the market and customers
and analyzed the technologies being researched and developed. Unlike previous studies
that performed patent analysis, this methodology is different in that it can quickly and
conveniently analyze the latest technology trends from big data called patents even if
you do not have specialized knowledge and skills in the text mining. This study
contributes to the digitalization of the R&D process based on data analysis.
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Table 3. Keyword effectiveness derived from needs

and problems
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Table 4. Keyword effectiveness derived from
developed technology and materials

AL gn¢E & AYE 24 gas
RERE 9 28 3%
M 71e 8 25 32%

A 1 3 33%
Heds 34 36 94%
7H‘?=l— 7]% 16 17 94%

A% 18 19 95%
o 50 143 35%
(e 37 114 32%

A% 13 29 45%
A 93 207 45%

Eills 719lEeRke 2E A9l

Table 4= B. 7NE 7Ie 9 Ao fdoh=
7IME 207 Aol didf fraes A A=,
2070 ol 45%el eigsle 937Hel ZIfI=rh
R&D Agledel i3t 7Ies vehle 719=
e AiE Ak 53] HedEo Be =
" 719E F 78 7IHE HEo] 4% A3

=7 e

7) FEE = (fFR 719E »/O1NE FA)100

AN Aelpel del elxEutoldst 2
o dolg B4el AR A Aol gefehs

s 28

AAste] R&D

2

st Edl

o
<
I
=
Fr

o Mo o
kl
)
© [

ok O
[>
il
H
o
it

[HE T
1)

= EY 99 Avis A
g, Al o 7ler

W2 o b WHES EeHn B4 W of
Yok gaE gelel TRt deld Asmie
SWolES FEotat] TSkl %8 4 glel

A QBAS 714 F3 ofet 714hEe U]
e} = =
5 Ao P e M S @
5] [e]
[e)
AR 7162 el A ShE 35 A

e 53 & ot 7l EAES sET e
=

=
2 B apele] Heh AlE gl 74gRE Bt




S5/ 5o NLP 2412 53 RAD 84 ot A [AZ20| 7| £

T RRO) RS B 4 9 Aolch EY
R&D Ze A2 A4 9 4o g & ohje}
AT A AN ABA 9 leole] 24
2 243k golE]at tiAE R&D ZRAA 73
Hote] ojg 7t A7 Bad el

AnEs

(1] 45, A4S, T4 71E8419] 24 a1l
off Tk 5 R&D A 42| HASlo] ot A2,
FA7|9AE, Al40d A2, pp. 1-20, (2018).

[2] A4, QRIY, 7], ¥rad, “R&D &
Al st A Aol miX= I
R&D ZRAE Avte] npjavte F40
HEARES], A7d AlTL, pp. 165-174, (2018).

[3] Cooper, R. G. and S. J. Edgett, “Stage-Gate
and the Critical Success Factors for New
Product Development”, BPTrends , Vol. 7, pp.
1-6, (2000).

[4] Cooper, Robert G., “Managing Technology
Development Projects”, IEEE Engineering Managenent
Review, Vol. 35, No. 1, pp. 67-76, (2007).

[S] Parmentier, G. and V. Mangematin, “Orchestrating
innovation with user communities in the
creative industries”, Technological Forecasting
& Social Change, Vol. 83, pp. 40-53, (2014).

[6] Cooper, RG, ‘“Perspective: The Stage-Gate Idea-
to-Launch Process-Update, What’s New, and
NexGen Systens”, Journal of Product Innovation
Management, Vol. 25, No. 3, pp. 213-232, (2008).

[7] Barlow, J.B., J.S. Giboney, M.J. Keith, D.W.
Wilson, RM. Schuetzler, P.B. Lowry, A. Vance,
“Overview and guidance on agile development
in large organizations”, Communications of the
Association  for  Information  Systems(CALS),
Vol. 29, No. 2, pp. 254, (2011).

[8] Conforto, E. C. and D. C. Amara, “Agile

KSAU(C
2 825

ax
njo
ojN
0z
lo

Project Management and Stage-Gate Model —
A Hybrid Framework for Technology-Based
Companies”, Journadl of Engineering and Technology
Management, Vol. 40, pp. 1-14, (2017).

O] B, A, AL, AAIEFATR]
R&D ZRAlx 1T Aok, BLFGL
A, A458 A4, pp. 697-708, (2017).

[10] Andy Gibbs, “7]&5Alo] QlojA] 53519] 4]
Z-gah”, Patent2], A| 71, pp. 6-11, (2007).

[11] Kim, Gabjo and Jinwoo Bae, “A Novel Approach
to Forecast Promising Technology through Patent
Analysis”, Technological Forecasting &  Social
Change, Vol. 117, pp. 228-237, (2017).

[12] £33, ), “SHAES ol § St}
AHEO|E0] RAD EAEAY, A4
AFARIEES] =4, A623%, pp. 251-281, (2020).

[13] o], A3z, <53 dold vlold 7]
h AL A 5 ek, ALA
Sk THet AR e ek, BpaRts]
=, (2016).

[14] LA, 7738, ol %A, A%, = mu
S BEU V1571 U R&D Ale] 59

T W8 247, A ARk, AlisH
A33%, pp. 293-332, (2020).

[15] EdPd, 2744, “Eond 9 S8RMs &
Sk A WA Z1E A A, 7edAl
1317, A2148 ABZ, pp. 1155-1178, (2018).

[16] Chen, Hongshu, Guangquan Zhang, Donghua
Zhu, and Jie Lu, “Topic-Based Technological
Forecasting Based on Patent Data: A Case
Study of Australian Patents from 2000 to
2014”, Technological Forecasting & Social Change,
Vol. 119, pp. 39-52, (2017).

[17] Pandya, M. R., J. Reyes and B. Vanderheyden,
“Method for Customizable Automated Tagging:
Addressing the Problem of Over-Tagging and
Under-Tagging Text Docuents”, IEEE International
Conference on Big Data, (2020).

ok

N
=

(4= 2022.08.30. 47 2022.09.20. AREFG: 2022.09.27.)



e
<
w

A2l o

AWS
=3

AlE Hasde]

]

=
=

B!
o

wjr

A5eA
A4tA
A2gA
AgA

A

iy
=3
ol

T

gl

=3
ol

-

22 7)o

™

19

Y

IBM
EREE

sl

"
ol

il

e Eejn] F2A

Ao
iy
H

o
<

w

el 4

~
yAO

B
~

37 =

A7) Eelviz

®r

]

xa

No

=
‘mo

Mo
Ao

Hn

3

H|253 |5

Appendix 1. IBM Watson NLU vs AWS Comprehend

< A

Aasta

1

K
<

7371

1BM

Y

AWS
=

719

LRI s

T

1

t2&do] gd

Y

Y

=

71

il
el

g
=

)
s

Al

7H el

A

A4 7]

B
o

No

el
vzl

wjr

KSAU(C

HT 10-2181655

=0 6‘]’5&]”}-

A oBE Yehgltt. A7t AEZ7 IBM Watson NLU 7}
3L

2=k
=

NLP £4 &<l IBM Watson NLU2t AWS ComprehendE ©]-&df

o

S+
=
=

L
R
=
A
~

&

[¢]
=

L

=]

Af8)of|

20709] 719=E

LN

e

719E Fagol

o

o





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


