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Abstract The Topic Modeling research, the methodology for deduction keyword within literature, has
become active with the explosion of data from digital society transition. The research objective is to
investigate research trends in D.N.A.(Data, Network, Artificial Intelligence) field using DTM(Dynamic
Topic Model). DTM model was applied to the 1,519 of research projects with SW - A.I technology
classifications among ICT(Information and Communication Technology) field projects between 6
years(2015~2020). As a result, technology keyword for D.N.A. field: Big data, Cloud, Artificial
Intelligence, extended keyword; Unstructured, Edge Computing, Learning, Recognition was appeared
every year, and accordingly that the above technology is being researched inclusively from other
projects can be inferred. Finally, it is expected that the result from this paper become useful for future
policy - R&D planning and corporation’s technology - marketing strategy.
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Table 1. Number of National ICT R&D from IITP
Field | 15 16 17 18 19 20 | Total
@ 171 185 | 204 | 216 | 220 | 229 | 1,225
@) 163 | 270 | 249 | 231 291 | 315 | 1,519
® 166 | 172 | 180 | 182 | 160 | 141 | 1,001
® 197 | 121 149 | 139 | 124 | 115 | 845
® 152 | 104 | 128 | 126 | 100 | 104 | 714
® 144 | 218 | 212 | 217 | 249 | 232 | 1272
Total | 993 | 1,070 | 1,122 | 1,111 | 1,144 | 1,136 | 6,576

@® Telecommunications & Radio
@ Software & Artificial Intelligence
® Broadcasting & Contents

@ Cyber Security

® Device

® Blockchain & Convergence
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National ICT R&D Project
[N =1,519, No. of Attribute = 6]
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714 DTM(Dynamic Topic Model) 2@ x3}
3] ATM(Author Topic Model), PAM(Pachinko
Allocation Model), TOT(Topics Over Time) 5 44
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Table 2. Some impressive articles based on LDA

National ICT R&D Project
[N =943, No. of Attribute = 6]

Fig. 1. Data Preprocessing Steps
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Year Model Year Model
2003 corr_LDA 2011 MM LDA
2004 Author Topic Model 2011 Sentence LDA
2005 i Author Recipient Topic i 2011 PLDA+
) . Dirichlet class language
(® Remove Special Character 2006 i Dynamic Topic Model { 2011 model
- (ex) -, B, Korea language keyword -
2006 Pachinko Allocation Model: 2012 - Locally Discriminative
Topic Model
2006 Topics Over Time 2012 ET-LDA
(@ Remove Normal Keyword -
-{ex) ICT R&D, Development,... 2007 GWN LDA 2012 ILHA
2008 on line LDA 2012 Mr. LDA
2008 MG LDA 2012 FB LDA
@ Replace Abbreviation/Space 2009 Labeled LDA 2012 Factorial LDA
- (ex) App/Application, Bigdata/Big data, ...
2009 HDP LDA 2012 SSh LDA
2009 Disc LDA 2013 Utopian
3 Remove Keyword and Record 2010 GeoFolk 2013 LDA—GA
- Remove keyword over 5
- Remove Record Under 5 2010 Joint LDA 2013 MSA-COSRs
2010 Topic Aspect Model 2013 TopicSpam
2010 Topic XP 2013 WT-LDA
2010 Constrained LDA 2014 Emotion-LDA
2010 EDCoW 2014 Red-LDA
2010 :Dependency Sentiment LDA! 2014 i Biterm Topic Modeling
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Fig. 2. Generative Process of Dynamic Topic Model
(for three time slices)
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National ICT R&D Project
[N =943, Attribute = 6]

1]

Dynamic Topic Model Learning x 5,000 times

| Year | | 2015 2016 2020

Word #0, Word#0, Word #0,
Word#1, Word#1, Word#1,
Word#19 Word#19 Word#19
Word#0, Word#0, Word#0,

Topic#10 Word#1, Word#1, Word#1,
Word#19 Word#19 Word#19

Dynamic Topic Model Result = 6 Year x Topic10 x Keyword 20

| |

[step 1] Top 2 Keyword Selection (Group by Topic) p 120 Keyword

Topic#1

[step 2] Duplication Keyword Remove (Group by Year) p- 100 Keyword

Top 10 Keyword Selection of Year

Fig. 3. Analysis Processing Steps
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Table 3. Dynamic Topic Model Results of National ICT R&D between 2015 and 2020

Keyword# 2015 2016 2017 2018 2019 2020
o . . Artificial Artificial Avrtificial
0 Application Bl etz Bl Gt Intelligencex Intelligence Intelligencex
Application Calendar . . Natural Language .
! Classification Ctougis Photo Album Automotive Display Processing Bl ekiin’e
) Controlling as a . ) Data
2 Cloud» Cloud Computing Service Big datax Cloud Computing e ——
3 Dashboard Cloud Platform Emotion Recognition | Data Preprocessing Deep Learning Database
4 Device API Digital content Image Recognition Deep Learning Human Al Interaction Deep Learning
5 E-Book Digital Extinction Pattern Recognition \nte\l\gence and Internet of Things Edge Computing
Information
6 Light W¢|ght Digital rights Response Generation Learning and Long Time Tracking Emergency Alert
Encryption management Inference System
7 Mapping Internet of Things | Software Prosumer Nat;ral Lan_guage Machine Learning Framework
rocessing
8 Monitoring Platform Verification Operating System Platform Interactive Learning
9 RealTime OS RealTime loT Wirie] Dz Video Unstructured Machine Learning
Infrastructure
Emotion Recognition, Image Recognition, Pattern  ©] ZAA|A

Recognition©] & AUA| EAF, AA A 2 5
< sk RS A5kt
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Application,
Cloud Platform,

Human Al Interaction,
Image Recognition,

Interactive Leaming,
Unstructured,

Artificial Intellisence-i,

Controlling as a service, Blcg] da;:ﬁ.—, Cognitive Agent,
Diata preprocessing, ou ’ Compiler,
Dashboard, -
E-book, ) Computing Evenywhere,
Franmework f ming, De-identification,

Emotion Recognition,
Machine Leaming,

Autonomous  Driving,
Cloud Management,

Distributed DBMS,
HW/SW Platform,
Machine Translation,

Meta Leaming,

Fig. 4. Comparison of DTM Keywords with LDA Keywords between 2015 and 2020
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