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ABSTRACT

Recently, there has been an increase in the research and development of automated vehicles
worldwide. Research focused on automated vehicles in Korea is steadily progressing as a national
R&D project. Since automated driving technology comprises diverse technology fields, it is necessary
to identify the current position of the research. In this study, we propose a methodology for analyzing
research trends using the NTIS data. In addition, we review the effectiveness of the currently
developed research trend methodology by deriving primary keywords and major topics using the
proposed method. We expect that the methodology developed in this study can be applied to identify
and analyze future automated vehicle research trends.
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1. @70l Y U =5

202214 109 Ut A= =7F AerlE S90S BEshdA, 124 =7 A2l shE e
olF g MATA FF eyt AR oy $AstuA & 7)e Bokg AAE thuA H o
T T Rl ASFPAEAE BH BMW, W%, GM, EQEF § 39 3R AZRAA B ofe)
Google & T-¥3t 7|HA A= /N Fol JTHPark et al, 2019). TWHANE 7 FFoA] A&HA AF
g S Fgsta glon, HZde ALFyH B e AN FAHE0] AE&F3 SAE Level 4 7 7N
e BH 072 ASFY7e/NEE A o] AYHE 5 571 R&DE FE3] I8t A= FAolth A&
T Level 4 77 U5 GO Z ODDE AT AN, ARG s 2A-&F8) 71&o] T o2 &
T Stk webs B AT E Level 4 AT 71ES /W8t A sk AT Al A, @A7EA
& A&7 BE AFNE AFEo] AR oW Ropg FAHOE AFH R AHEHE Ao] FAs)
ok wEA B A E AU AEFY 3 ATE9] %S AHET] 5 Sy ALF AT 5F
e 93 BHES Mgt olE s IS EAAR BAN 204 AF FA A7 AA4E

BAste] 8 A7 Boks getaiinh E3 &5 eyt ASFd A7NEAY F3 A A
o] Fololn, A oW Fofo] A7t QA E A8t FF LT AUE tiuleh] T A
AAE AAEaLA g

|

Y o}i mo r-h:

W~2021474A F3E =7 A7 Ab
S AgFPA5A 171 R&DY ATFAR Y T =
3 2017@5H 20218744 FHE 57 ATFNEAY ] AAE AA
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Research Plan Literature Review Data Collection
. EstabI!sh!ng Research Purpose . Rewe\{vmg Topic Modeling « Data Collection
= Establishing Research Scopes Technique « Data Preprocessin
= Establishing Research Methodology = Reviewing Trend Studies P! 9
Methodology Results
= Development of Methodology of = Results of Data Characteristics Conclusion
Trend for Autonomous Vehicle = Results of Topic Modelling
Studies * Results of Trend of Autonomous Future Research
= Analysis of Topic Modelling Vehicle Studies

<Fig. 1> Procedure of the research
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1. HHAE 010l

1) 7H2
71%] Aol et ool ALY 5 YUY BE ol Azo) UF Aol FhsaHol whet 4y v
olEmt ohjel WY WHoHE FEF BT Faho] 7bsshA Btk 71E A HelHohe thaA v

Y WElolEE A, o|mA, G4, § TEE 2FA ¢ WeolHR WAy YHolHE e, 7]
£ 39 dolHelAE 2517 YE b Aol Emighy T FE3H= Zo] Jbsath 53, AP Uy
oIFl % shiel G HuolE AL vold(Tex Mining & F3) o712 ARE FESHE A Thset
o Qub o BAE vlolde MAY Hole 3, HolH AAe, Bu FF, AN B AAE g

QATHON et al., 2016). ol A= 1998 FH #& A7 AZRHIAIL, 2011 o] % BluolE] 7]¥ke] A7}
shitsi A E A BE ATV 74 THIm et al, 2017). Bl2E wlolyel & 7WM3l EY mElE(Topic
Modeling), 744 £ (Oplmon Mining), A 9 E} <l (Semantic Web), 2= EZA] 7]¥(Ontology) 5= &3l 2
AFNM= Fr|d JRE =&st Utk

2) HIAE 0}0|dE 0|38 AR

Im et al.2017)& "AE&F3 7| EE FAOE U AEAL YA Eol| A 719127t 23 7]AL 3T 7]
Al dE 55 o E A B7HE Z8ste] EAsiith 32 =9 7+ 583 o) i WE HuAol
Aujdste] ¢842 WHo g Folsta 1 gl Wi orlE EHdte WHOoR T dATolMeE ASRE
Eo)7] flste] PEj4C] Label Propagation 7'M FEj4 T k-NN 7S 28313t ald A7+ 20154 1
4~2017'd 870 FQ Tl AEAF 1647] PAIES AL 9 tigd 29 2 A4 74 B glE /IH
Ul 2 ZIAReE S 7AL les BA Sk ASFqAEAb] Tt AlY o) o] A7)zl gk %3 5o
A Uebdel weh AEA 849 el Fagk Aol AdEtaith

Kim et al.2018)2 "M A H5-& g AA o] whgo] g &0 &&a3rt T A& A
02 47 vAHA dATe] ABRES AT E BAsta, vAHA #E w
209 At 25A Y] #HH 7|AHY] glE s HAE volds & 5
deta AY 9 nNAY A5 7Y AdE
skt

Lim et al.(2014)& S 7FAF/NEAS] BiA] Bl =8-S FA08 H2E nlo]y 7]&S o] 8ate] 33t 4
B Fope]l At FaE BASAT sl Aol 1996 E 201397HA] & 4,00071 =& 1994 F-E]
201397HA] - 22570¢] S7FAFNER DA E F7FAE | S A A BNDSL) oA FE38k] AR T

Park et al.2021)-> =AIF I =20l A BT wF AL BlolElE o] &3t A&FHAEAte] B Alvt
Yo & waEdles A7E TS 53], BAF IHNEEE I3 HAARE st F3 9 HE EE A
FYPAFA] 237159 9 (Operational Domain Design, ODD)Z A 2|3}3l HAE nlo|yd 7]HE o]&35}]
Target Object, Provoking Event, Maneuver 7}E| 1.8]¢] 3| d3l= 8 FeatureS FE319 . 5% Feature 53
Functional Scenario =ZAAE ©]-&3t A-&FPA52 H7F Avte] 25 L8t
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2. EX gzl

1) He

EY mdgo I oujo] 35232 wdi] F 3h4Z 1 5 LDA(Latent Dirichlet Allocation)= A+¢1o] 2]
g 71AE ool 2 TS Elzvi—o_uﬂ, 1A FAA 7HE 7] e dEEY EY 249y 7]<o|th(Kim
et al,, 2017). LDA EY A2 7} F Ao ofH EFESo| EAst=Ad st & A ZFo|H, TAEL
dojo] FAZ BHo| 7Hsslal Yolo] FAl= wole] EXE Yeld 4 JtiBlei et al, 2003). LDA EY
oA AHgss FE BX 42 (DI Zoh®Blei, 2012).
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o171A,

B, : kth topic in document

0, : Topic proportions on dth document

2y, + dopic assignment nth words on dth documnet
w, , + Observed nth word on dth documnet

2) LDA EX ZEZl oiZAL|

Oh et al2016)2 ZAAH ©]&3 HXE wlo]d$ o] 83l A o|g &A= 7
T2 FEITSE o2 48313t LDA B8-S 7o R st vt -ty &3 o134 7|4k LDAS
£33t 20129 195E 20143 129744 270¢) Z=EAOIE 9 2057 AWAE w5 & &
WE AR A2H wEAR FHE AR, AduFH] AxRY F5 AR EA Y] FPA 22
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Park et al.2017) LDA EY RdE S &8sl #8r|e 53 2 d3& A 24 HHES AN ¢
o}k 20001d~2016 Pl 53] 25 14,18770E U SZ 207012 Al(Artificial Intelligence) 34 7]&
Hot/Cold Al Al%- 7]1%-& =Z33 ) Jang and JungRO2D)olM & HT =A] Hof dF S¢S &2
of B RdgS ARESHTh 20021 FH 2019 Afolell AlAE Fh=dteA] 1 &M IKCD Ol TAE =&
255 BA% A3 SARA FoF A7 A&SH o ® Frleta e W AR PR oju A g 3 A2
FA= AA7 o St AoE EAHFHUTE Na et al.(2016) AlEH A 2§ A7 £k 34 EF S &=
Z317] Q3 g 2E nlo]yd 7ute] EAME B g &8 758 AAE] flste] LDA EE-E &4
93\3]- KCI DB(Korea Citation Index Database)oll AFH =& 7|F2Z 1992dFH 2015974 11,89571 2]
o A=, 25, 719, AN A5 &3 A3 &8 Zokille T4 B Rkl A, AFS|#EE Fof
I’m‘%’r g o FofoM AlEH0|AS wWol g3ttty B3Ntk

1)

-

rlr

150 PA=ITSYR|=EN| 227, M22(2023H 42)



NTIS HlO[E{E 0|88t T AE2Fd AT T&

AT
1%
=2
=]
rst
|'O
-

2) =7ttt SR AH EAMH|A H|O|E{H|0| A

=7}287) A 214 B A H] 2~(National Science & Technology Information Service, NTIS)«= =7} A% A}
Aol thk BRA, A, A2, A3 5)E MHl2shs =71 R&D A4 R 2H =2 FxE= J)E #e
HaL E F7FR&D A B AR} e HRE FHEL 3 E8el TV R&D FA EE&A8e =
ola AT M4k el Fote AL FEHOZ e A2 o]t(Yang et al., 2021). £3]. NTISE =7}
ATANLARG ol T3 A BT ofgl, R&D A E FHsHHA BHE =7, 55 5 A4l g
AEE T8t gt Aul2E A AlFstaL Utk NTISE "7t 718 A, A4 o] % F-F o]
of tigk N &7 AAo| gty PR e A tidH &, o] 8 MY 55 WE st N
AV 25 OZ st AF3F JTHYang et al, 2021). 53], F7FAFNEZELE F7FU GA HI3hS
48 ¢ UAEF AHIAE AFsta Jon, AN ARE AY GeEiste] 283 ¢ JEE shal 9o
H, 719 Bl & F7tATNE ARE B 9 AL 5 Qe ARlAE AEH o R st AFstaL
ATHYang et al., 2021).

3 RNEFTH AT S8 24

Z3}39th Gandia et al.(2019)2 CiteSpace 2ZEH ]S &85l A&FYPa A4 F8 &

F 5 Fehe 3l 10,5807 =8-S EASATE ALFAAY AT HAY U AR ohyg

A DAY EA 2 =HoA olslY oS AAEHT TetArY A7) tdAA

I Jom Eg fof FFIT} kst BokllA WY EHE AEFY AT S E 7T v F
s}

ob o oft i

At AHEE HolE e AT A AN BE FE 2 187071 TS HAE nloly

24 S
53 AeFPAEA ATNEAY =2 B AXSAL B4 AHE 53l wEA HIste Ae5d
714 Aol thHlE 712 A8 2 AASHHTE Hacohen et al.(2022)2 AH-&F3 7)<o] BHY A w2 Q3

o Google Scholar®} Web of Science(WoS)E 7]¥Fe] B3O 2 F71F A7 a3t BEokg =&
Google Trends A Ao 4 EAME 7Htez A&53 AT T AHE AASGH. B4 2
Vehicle-to-Vehicle(V2V)2} Vehicle-to-Cloud(V2C) #oke] 7|& kel 3338 Z2A 20 A4lo] =

A&l AR 7| HEOoF g Belo] digk =849 FUiFel wet AR 9 Helol] gig

S A 37 it ARe EESd,

1. A2

B ATOAE T ALFUAEA B AT 5 AL 99 HolH 24, Hold WAL, $2 54
WEE o J9E $%, B ndd, 29 J45, A7 5% BAY ewAR TR TS A
Te <Fig 2>E B A7 HHee Adden 45E 1o,

Vol.22 No.2 (2023. 4) The Journal of The Korea Institute of Intelligent Transport Systems 151



NTIS HIO|E{E o8¢t I X238 o7 & 240 &et A7
1. Data Collection — 4. Topic Modelling
Documents Topic Modeling Find Tn?i:s
Bl
2. Data Preprocessing
Data of Tcpig‘;s:
fog o Google Translator API o b
Missing Data Processing —-» Eremesl T an el
! ‘ s
Data Cleansing - > Tokeh|2|ng 5. Model Optimization
v f = Coherence-score based Topic
5 e Model Optimizati
POS Tagging -~ » Normalization . 0,;’1 ?un,gilomnlza on
: find optimal # of Topics
v
6. Trend Analysis
A
3. Vectorization and Extracting Keywords * Find optimized 7 ~
Topics in D]
TF-IDF Vectorization documents I I
Result of Anal Py Find Trend
H == Past
' o B = Topic Analysis Z ?'O\'
. . P about Trend o
Keyword Extraction " Visualization — LA\ Now & Future
‘ | 2 2 2
v P Vlsuallzatlon of °&l | « Understandof /\/'
Keyword Validation - s 98?1‘{& ot | Bt Trand i I " I J

<Fig. 2> The Proposed Methodology

2. Holg =&

B ATNE A2FY AT FF B4

ol
E
rhu
o

L5 o Netr] flell =7Fast7] e A A4 BATH 2(NTIS) o A
|33t e SV QA2 59 =& volHE FH8AH. 718 =& HelHe gAY, =
Ew ISSN_ISBN, SCI 78, 22, A}, AW (ZE), 74 14Hs 5 HARE x33l1 g} B8] 271
TR o ARl =79 25& Edstal glo] AT A &S Fotd 5 de Aol Utk wet
A, B AFgME 2 ALF3 AT 5 B4 PHE AL Y3 2017358 2021874 597 “A-eF
g 719 ER T5E A 4H4E TER 625719 tolHE SIS 779 volH F 5% £4& o
&3t7] f8l g =& A% vHolHe 25& FastA &&33th

2

3. HIOIH Tz

7} A A B ANTIS) O 528 A3 AR F =8 228 238317] Yxe g2E B4
o Hd3g doly A7} stk 53] g2E tolHe AAeE 71E AF dolge A= g2
7] W&o B AFoMe g2E ol AAYE sl 6GA] A HHE o] 8Tk
Z= Hole XMz
9 e =8 474 25 dolH £E FHs] 3] AS dolE AYE FAsATh B AFolA
AZ Ho|EE F/1F o2 FHs e Zlo] 7sslth wekd NTISE 53te] =39 o]y 5 220] &

1)

R
.
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594 e 35

i

=
18

o

o1gtel BB 25 F/HHOE £t AZAE BN

2) HIo|E 2lo] B
HE SHE £E 25 UolHEL FF 253 JF 250] 850 HolEsl S48 & o
HE HolEe AolE dol FATNROM, IR U2E RAS Aal] fako] FE 25 HolE 73%
A Python®] W} 2o B#] Z 312 Googletrans 2ol Lefe]

= QEoE HYS YA Th MY S sl

£ A3 Googletrans Zho] B2l gl T2 W% (Google Translate) APIE AF-83te] WY& 2502 473
3 FH, Aol WY, dojo] T/ A 75 & &L Ao P vlolEE MEA WHYs= Zlo]
7ttt

3) clole] Hx
WelE dolEolA FAL BE & Yt BAE FUs

4 aﬁo}v} %¢ —rfx}, -gwﬂ 7%,

4) lo|ef EEs}

YA IS B34t R4S HOIEIS 93] okl £2nE £YRA. 22s BYoore
Ao 20 neh 242 Felshs 4e Ttk HolEe] B8 $a Fo| BRI, oA 7
= A9SE $A4E B8 B doltel E2sE AT, dlol8 E2stel 0B Pyton 39 B
3 NLTK(Natural Language Toolkit) 2Ho]B.2]2] 3,67 WA ALgste] B2ste ARt

5) POS EfZ

POS(Part of Speech) B> EF3HE F8 EA FAE vl 1sk= dAle] 71 5 shtelth. EE3td O
olEo] FAF BlI1E Fal oS AU FAo] vhedtth G AF dolAdS Fate] FAE B E
7} itk 53] H2E vpo|Yo M B 8 EF(Feature) 2 FE3H7] 918 Fof, 2o 502 A4
T A FE ARSYTE B dFoME FAF S E WA @4 HAES FESTH

6) cllofe] &Ht&t

Y MO 2 Uolz HSE WA AN dolHE 54 Erow NS A
wgh AT BEEAL 49 B BAR, BEAE ARAZ, BAGY EACZ B FE BE 3
2 ZHYT. GiEe] 2o onle] Bryn BrYe vl Bl ATEE T 2L £& AW
wolo] 4% A2 AP

Az g HolE F F8 54S F=37] fs) WEsE AFsich WE st A g2E F4 O
S = = 34E& ou|stt). WE ol ALEE W S 2= TF-IDF(Term Frequency-
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NTIS E0/E{S 0|83 ILh X85 AT S8 2o

o7

AT
.

Inverse Document Frequency) 7H&%| & }%—8}011:} TF-IDF= oq?j _h/q ol A E;g tol7} 203 ALE g
T AR a3 NER FAEE ZASH:

SZ&3T} TEIDF 71538 AH88te] ged) e mxe] 7] °4EEE} vﬁml 2719 E=Ee A

Hog ARt EE8 7FEAE B =S AAEtE T87 719 = dofstaat sl

l

m\m

AT FFE 5%3}7] A 7o BT Rdgs AAsr. EY Rde tYd HAE nlo]y 7]
H Z 139 g2E HolHE FAE g2 EA4E XY Z24(Dimension Reduction)E 53t AR/ U=
Ao ®E E77F 7Fed 7otk £ dAFdAe BEY RdE By F ATo] o1, Bo] AMREHI Y=
LDA(Latent Dirichlet Allocation) 22 AF83}3TH LDA 92 AAH BEY £5 7Moo Z A4lyE+= &

4 RPOR BAY Bo] BEE Faiel oyl ENor FHHEA 63T 4tk & ATOAE LDAS
259 % wdYS FU5H7] 95 Python Gensim 2ol BelelE AHESIITE

6. DY XX3}

LDA EY md3$ —’F Hat7] sl HHo B +5 MAs=
B &4 9u] 9= HARE =E3}1A Coherence TS 53l EY
t}. Coherence A= EY U Tolo] FARE AlLtste] g Eo] 9w &4
of JEAE e & 3, EEFE uE3 dBAe] o & F QUtk(Yy, 2017). £ AFAA =
Coherence A5 =Z317] $13] NPMI(Normalized Pointwise mutual information) ZAFQ! FALEE o] &35fe]
232 AP35t NPMIE PMIZ A 71313 A o2 tho] oA o] 2+ & FA S (pairwise similarity)2]
ol =245 EFe] SPA 0] Erha 7PHtK(Yy, 2017). NPMIE= B RlIZoA Hols HES Y
4 ) th(Bouma, 2009). Coherence F~ A4t 412 )2 b3 ZTHREder, 2015).

[ P(wi7wj) +e Y

B P(wz ) P(w/.) ] ................................................................ )
Cbherence (wi_wj) = NPAﬂ(wi_wj) =|log— log(P(wL‘wj) s

7] A,

v : weight of NPMI

w; : word i

P(wz.‘ wj) : prob of words w; and w; in same doc
Pw;) : probof word w,
€ : using for avoid logarithm of zero

4538 =Y BYS 53| £ EYSE AT AY FAF =EHG0 E aFINE £ md9
58] £28 E30 £ A5 RS A FAE £2T B B9 ndo] 43E A7 BA
of Hgste] T ASFAAEA AT FFS SEIAYT
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1. 71= HlolE B4

sttt dlo]

F3E dolHE E4slr]d &4, 7]EAHQ ARE Fefslr] 98] 71% dHoly & B
I} KCI =290

,g_
ElE= 2017'd, 2018'd, 2019, 20204, 2021 kﬂﬁi T8 4 9lom, WA wel SCI =
2 TES oAt

2~ 3]
T
=)
RL

1) A vl 24

Aol e AT FEFS E457] Y& AR T E48 A3sAnt 625719 FAAHR F 2017
WL 2117, 201892 6571, 201992 777d, 20209 87, 202198 402 e AxdE ©e zlo

2
£ Hole ZoF YERTh <Fig 3> Blx J#Zo|t)

I

211

65 64

B
2017 2018 2019 2020 2021

<Fig. 3> Frequency Analysis Results by Year

2) o= SKX| M

SAA A mE Zolg T3] flE H=E BEAS FI3IATh 6257 F SCISF KCI= 23371, 3927102
KCI =%o] ¢ Eoith Ax¥z H&-S Hlwshd 20174, 20184, 2021 =ol= KCI9| Hl&o] Z3ton,
2019\, 2020 =0l SCI =82] H&o] =3kth £3] 201810l = KCI9] H&°] 97%, 202189l 98% 2 =
A YeEbETh <Fig. 4> & =8 43 F KCI9} SCI19 Bl&-S Yehd JYolH <Fig. 5>& AX® SCIst

100%

75%

w

7%

R 5

3C KC 2017 2019 2020

e
=
=]
=

<Fig. 4> Frequencies of SCI and KCI <Fig. 5> Frequencies of SCI and KCI by Year
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KCI¢] &S YEePd 1ot

= = T = =

AEFY FolllA AR AT T WS E dotry] 93 ARE 71YE 43 APskAnh 20208 =
9 AF FET 2A9 N GEE A8 202193 Tt APkt A, DA vlelHE £4% 4
3} “Control®, “Sensor”, “Safety”, “Driver”, “Simulation”8] 7|19 E7} 257 =& A& FAsIYTh 137 715
27t =2 719 =R “Control”, “Sensor”, “Safety”S T3l A&F3 7|€2 GHE FEIXZ 3 A7}t F4lo]

N9 F5Y F 9ok

collision™ carecin
AL facility

% guideline
(O] component interaction .ﬂ
@)
O

v COIltI‘OHerStaQsl“la}“ty S?cccellegl})gy

E Iy ehablhty

: contr O

o : center

H user o

lu\\' &
Sltuatlon infrastructure scenario - radar

<Fig. 6> Wordcloud of Total Data

A=EE 719 24 1Y A3} A7 FFA AFAJA FAo tiad Aol7t Slge FAT + AT
534 2018 =0l = “Security”] TF-IDF 7|9k 7137 2 2l T8 T4 Hoba dd A7) 23]
$LEE F5F 4 Utk 20209 201 “Scenario”, “Case”’F A EAl EFH 7|9 =R Hol AT AHEAt
o B7F Auel ok AdE A7 e 458 5 AT AA wlolHet A=d HolE e 719 = 24
A} Tl AeFH ATA Al v A7vE DdeiA PP AT

<Table 1> Keyword and TF-IDF Weight by Year

Overall Period 2017 2018 2019 2020-2021
Keyword | TF-IDF | Keyword | TF-IDF | Keyword | TF-IDF | Keyword | TF-IDF | Keyword | TF-IDF
1 Control 0.055 Control 0.064 Security 0.081 Control 0.072 Driver 0.108
2 Sensor 0.043 Sensor 0.052 Service 0.079 Sensor 0.053 Control 0.084
3 Safety 0.041 Driver 0.044 Control 0.071 Safety 0.047 Safety 0.08
4 Driver 0.037 Safety 0.041 Safety 0.071 Signal 0.044 Service 0.068
5
6
7

Simulation 0.031 Simulation 0.037 Situation 0.064 Simulation 0.044 Traffic 0.068
Service 0.028 Network 0.036 Sensor 0.058 Controller 0.042 Situation 0.066
Traffic 0.027 Traffic 0.032 Driver 0.056 Driver 0.039 Sensor 0.06

156 QIR TSYUZ| =27 TI223, 2220234 49)



Overall Period 2017 2018 2019 2020-2021
Keyword | TF-IDF | Keyword | TF-IDF | Keyword | TF-IDF | Keyword | TF-IDF | Keyword | TF-IDF
8 Signal 0.027 Signal 0.031 | Simulation | 0.055 Network 0.031 | Simulation | 0.054
9 | Network 0.025 Service 0.027 Accident 0.054 Robot 0.03 Scenario 0.051
10 | Controller 0.024 Distance 0.025 Traffic 0.051 Service 0.026 Case 0.051

2) SAIR @ F2 7I9IE 2A Z
g7 okl A SAA B AT S Aol Fohns] A3 719 24
ARl WE AT e Aoz =AY 9 SAD saA
o

2 AYsgn 2y A 5
£9 7% “Control”, “Simulation”,
“Controller”®] 719 =8 53} A&FWAER Aolo] B3 A7/} FHOE APPE FUsank. Fhe 5

i=)
A KCI =29 A5 “Safety”®] 719 =& T3 ol #3 A7E FHOE JPFS s

trafflc DBheighbor SR stapdard Se I I SO I
‘ gh s .. regulation
bound —_— fusion. collision
# network

B 51mulat10nm ooooooo
: - 1 safety driver

Wcontroller DO ) e ation™

—ocalnaon |, SSERATIO caers)
d§%£%£YC0n 1‘01 servmecontrol

tra f 1C> pins 51mulat10nobject

automobile

behavior -

driver s

selection

<Fig. 7> Wordcloud of SCI Paper <Fig. 8> Wordcloud of KCI Paper

controller behavior standardization

sensitivity spectrum transmlssmn direction

obstacle

<Table 2> Keyword and TF-IDF Weight by SCI and KCI

SCI KCI

e Keyword TF-IDF Keyword TF-IDF
1 Control 0.074 Control 0.056
2 Simulation 0.048 Safety 0.054
3 Controller 0.043 Sensor 0.052
4 Sensor 0.042 Driver 0.052
5 Signal 0.041 Service 0.039
6 Network 0.037 Traffic 0.037
7 Stability 0.031 Simulation 0.033
8 Safety 0.026 Situation 0.031
9 Radar 0.023 Scenario 0.029
10 Process 0.022 Robot 0.028
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<Table 3> Results of the Topic Model

Keyword Topic 1 Topic 2 Topic 3 Topic 4 Topic 5 Topic 6
1 Lane Obstacle Navigation Radar Security Segmentation
2 Law Lidar Velocity Stabilization Standardization Fusion
3 Passenger Selection Acceleration Object Recognition Component Perception
4 Regulation Security Sector Radar Systems Emergency Functional Safety
5 Control System Guideline Liability Amplification Facility Sensor Data
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<Table 4> Results of Derived Topic Labelling

No Topic Labeling

Study about Law for Automated Driving

Study about Lidar Sensor

Study of Navigation System
Study of Radar Sensor

Study of Security and Standardization

AN || AW N

Study of Object Classification and Perception based on Sensors
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