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An Analysis of the Research Trend on Smart Mobility :
Topic Modeling Approach
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ABSTRACT

Recently, with the widespread expansion of convergence based on digital connectivity, the
transportation and mobility fields are rapidly changing, and research related to this is also
diversifying. This study aims to analyze the research trends in the mobility field and identify key
research areas and topics. Topic modeling analysis has been proved as a useful approach for
analyzing the research trends. The abstracts of 142 research papers concerning mobility from the
Received 13 February 2022 Korean academic citation index were analyzed, derived 9 research topics and linked to 6 key
Revised 25 February 2022 elements of research framework. The result showed that ‘Advanced vehicle and transportaion
Accepted 27 February 2022 technology’ and ‘Linkage and integrated services among means for mobility” were most actively

studied research fields. It also found that research on insurance, law, regulation for securing user’s
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<Table 1> Smart Mobility Key Elements(Yonsei Univ. Smart City Convergence Service R&D Team, 2019)

Research Field Key Elements

1. Support for information and communication technology and IoT technology
(Network & Technology infrastructure construction)

Infrastructure and Technologies
2. Advanced vehicle and transportation technology

(Self-driving mobility technology)

3. Real-time individual demand response service (Personal mobility service)

Service 4. Sharing and subscription-based service (Shared mobility service)

5. Integrated mobility service using multiple mobility means (MaaS)

6. Big data-Artificial intelligence-based service operation

ting Syst . .
Operating System (Integrated system for operation and analysis)
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<Fig. 1> LDA(Latent Dirichlet Allocation) Model
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<Table 2> Top 10 Keywords for each Topic and Probability of Appearance

Keywordl | Keyword2 | Keyword3 | Keyword4 | Keyword5 | Keyword6 | Keyword7 | Keyword8 | Keyword9 |Keyword10
Topicl Method | Electricity | Individual | Bicycle |Kickboard | Road Pass User Accident Risk
0.068 0.053 0.048 0.046 0.039 0.037 0.034 0.025 0.02 0.016

Topic2 Flight |Downtown| Plane Noise Aircraft | Demand | Verticality | Location | Ability | Selection
0.041 0.035 0.029 0.025 0.022 0.02 0.019 0.017 0.016 0.015

Topic3 Case |Regulation| System | Insurance Duty Explain | Protection |Legislation| Review Notice
0.044 0.042 0.023 0.022 0.02 0.016 0.015 0.015 0.014 0.012
Topicd Sedan | Behavior Car Time |Technique| User | Reduction | Conscious | Effect Run
0.029 0.025 0.023 0.023 0.021 0.017 0.016 0.015 0.014 0.013

Topics Sharing | Platform | Transport | Business Taxi Passenger | Country |Corporation| Car pool | Conflict
0.08 0.057 0.055 0.039 0.03 0.021 0.018 0.018 0.018 0.013

Topic6 City Individual Infra Operation | Criteria Type |Publictrans| Active Method Major
0.04 0.033 0.021 0.019 0.019 0.017 0.016 0.016 0.016 0.015

Topic7 Innovation|  Core Intellect | Autonomy | Integration | History Al Strategy Korea Fusion
0.032 0.024 0.021 0.016 0.016 0.015 0.013 0.013 0.012 0.011

Topics Smart Data Space Travel City |Satisfaction|Information| Collection | Tourism | Intention
0.093 0.048 0.039 0.023 0.023 0.022 0.022 0.015 0.011 0.01

Topic9 Experience | Autonomy | Future | Evaluation | Function | Consider | Meaning |Recognition| Perception | Vision
0.034 0.027 0.026 0.024 0.022 0.015 0.014 0.014 0.012 0.012
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<Fig. 5> Keyword Network by Topic

719 = HES e 2L AFddA AHEE 719E o] BAIE AFZos HoFn FAEd &E°
wo 1957} FRAUA A2e] FHo] EROR AAFE & 5 AT 7 FH R Feh mEs
A9 212 ESE ERS ouse], faks RES SM M hEE Y DY 28 7)9sg o
v w3 k2o A7) 719 el 8 HEE UEhiH, B3 7|9 EE ddste A a7 BY
719 &8 EE(probability) S YERITE e s EXEE FA4HE 799 &7 719 =2 2
5 W& vuste] B3 ge Fojglon, EYEE Rojg AFFAd sjdstes =F A 2 74 HlEe
<Table 3>l A2|s}HTh
<Table 3> The Name and Weight of Research Topics by Mobility Topic
Category Topic Name(Research Topic) The Number of Papers Pro?;r)uon
0
Research Topicl How to ensure safety when using personal mobility 18 13
Research Topic2 Technologies and policies related to urban aviation mobility 20 14
Research Topic3 | The necessity of regulation and legislation related to domestic mobility 6 4
Research Topic4 Developing personalized technologies for mobility users 11 8
Research Topic5 Need for institutional maintenance related to shared mobility 13 9
Research Topic6 Urbanization-based mobility development plan 17 12
Research Topic7 Establishing an intelligent mobility platform ecosystem 13 9
Research Topic8 Efficient operation and use of smart mobility 28 20
Research Topic9 Direction of user-based future mobility technology development 16 11
Total 142 100
92  SUATSYL=EN| 217, M22(2022H 49)
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E3 19 34 7= AE ARE, 7] AdA, A, AF ol 7 ATl E nEAL S 4
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AT o] &S AT A=A T o] ARVIEH 284 ERSFYARIY] 2WEE Al THKim
et al,, 2020b). =3 7HQ1E ol F e o]& % e SOl B HE AAI, HAA FA B AT (Park,
2017)7F IR AL AT

2 B4 2 TAY g3 zaz|E| BH 7E ¥ MY

EY 29 4 719 3, B4, FANFE7|(VIOL), EA4EE ZHEUAM), 711-E 33 7](PAV)
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HEH, UAMS] /Y 58 9 31 g A JISAE, &3 71 A1E 1% &g AA, &5, Wd 71&
o] B8 AL AASFH I (Shin and Kim, 2020), A +&ol Hagh F2o|257 ] HA 8+ zﬂy)r A,
Ax AA, &} A=, AR 71F 52 AT (Jeong and Hwang, 2021; Ahn and Hwang, 2021; Oh and Hwang,
2021; Choi et al, 2021), =4 W 29 913 HA A AE o =97t APHI IS & + Atk

3 £5 3 T Duelel 2R FH LAY Tey

£ 39 84 A9 SE A, A%, 49, BY, BE, OF, 48 Solth 32 mueed] g A4y B
4 7k Badel B AT, Bl FREL A o= A 71E 44 A ol EHL AAA
B} AT (Kim and Yoon, 2021), ‘AR 2L A AE B3 ETA BA wBHOE
e AN B8, 7143 AR A% 5 BAS ARk ke AN A77h £ AtkKim,
2000). ol9lol = B AATAR fAAA &% Ao AEH A EFo] B AF(Kim and Hwang,
2000) 5 2HElEle) AA3 Qg ey BE ArEe BEA Az 2

4) BT 4 ZUB[E| AIBA} el SHEY Vs JHE

EY 4= <82 AVHE, o184, A4, AE, 71W, ARE 53 59 4 1=l o 5 )R] R
28 AREA ARl BEd Ve Y 3 AdE A2 St ¢ Qo iRl o AWEtE el shelA
<83 o] 8S =rses 2 E mUX Y E(Mobility Management : MM) 719l #3 AEo] Fri
o $&3F ol g4 ALE] wEHFHE FEYtAA +AeHE AP A7 (Ha and Jung, 2017),
MM A E7} o2 ste] mX)= Qo] #3 AT (Ha and Jung, 2018), MM9] o] 22 HES} &9 W9 9 &
o S AABHRE (Yl and Rho, 2010) 55 F3) MM =949 B8] A7 S E3, wad 2l
ZlE o8] F8& ERstd HARl AFe Hsk= A7 (Hong et al, 2019) 5°] UAHATH

5) ¥ 5: 7Y (el 2 M=H HH| 22

EY 59 4 JI9EE &, TAE, wF, A, 84, oA, 7hE, 2 ol A W8S e R3 2E
2 #d Yo & 5 Jdnk Al =9 A 2l E gAk G A oY AEE A e
(Yoo, 2020), M2 =5 R A T AR Z5olu =d 87 vds Hadtelr] s ARl Z
A=A Agu7k B asiths A7(Kim and Ahn, 2020a)7F 23101, 202047 WA E AAAEA SFAY

ol FAAF AARelA Fd A4S nHEaE@A A i Agol A3 ATE FHEH ATk(Lee, 2020). EIF T+
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ZQol e Wy By AHoM M2 A AAL oA ek T (Kim and Ahn, 2020b)= B2 ATt

6) £ 6 : TAIS} 7|gt RE2|E| W giot

£ 6o A4 st B4, A9, Azel, 29, 71%, #9, UELE, B4, FT Sl 94 gL
=45 7] 2aeEle] Al W 245 ek B3 ATl Ao FOET. M2F 6/ B4 Maas A

HI2~E vlusty] 93 B4 TA] 420 mE EAIY ZUFE Aul=e §4& gotets AT (Baek et
al,, 2019), & =g FFd OE A& T3 AFE, ML A7 ol FTFHEPM) AGEA T &S e
s TH(Choi, 2017) 5 Z=UIE
I JA=gE FF3)oF ke W&ol oA 3

R E=AE 7 wad mREE YAl B3 AH(Cha, 2011)7F B EHIL e ASE UENRTH
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7) EY 7 XSy ZEZE| EUE dEiA 7=

£y 79 A4l 719 =E 84, A4, A, AE, B
HeE ZHE A 753 3dd A7 AR Addn A%y
AT (Lee, 2014), E23} A& FHI S A%y 2] E e

5 Aol oig e 2o Al
A

) bl 24818 918 3AE 9
A= AMel Bastthe AT (Kim, 201750 EFEe] glek. AF3 BeE Lo thkd o] HA

R
FAEo] FE3 §3L 3 MEA d4 AHAE 245 32 5F ZHE 7S A48 U (Cheon
and Jeong, 2019), Al VIEQ A o] &1 55 WA RYAF, 714, ek, ASES), Ad8) 71vke] ~ntE
wHlzlE] g4l HeAE gl AHEE &838te] E43517]% 319 th(Hwang and Hwang, 2020). =g 2853
71E #d A AZES o] EAE 1A ALFYo A 82 2ntE o] AYEE mhld AR|2E

A3 AZTEY o] ZehEo] BAF ATH(Choi and Sohn, 2015)EE F1 Yt

EY g9 A 7|Yee &= , o
FH ATFELS ‘ArtE T 584 297 AN o 23S ©Ea Ty EAIY T2 AR ol
Z|dto g ~

Al B3 2ntE BRFE FHS 7o R AREQIEY Ve TR AdS Adste] #H4
WS AASALyu and Cho, 2018), TIAE F3tellA 2P E Al2~®lS 948 tiApQle) Wk
ol #S AFH(Yun, 2018), H2d TR EZL AREAEY QX9 HHE
o GEgS nAE 2890S E43k= d7H(Sung and Park, 2017), 2RI E] ZHUE AH
ghe] AHEAE AR, Had BHEE AH 20 A& AR oo S PAE 8%, wE SYEY 75
@l 23 2y dolHe F3 I AF, ol & HAo| AHE= HE I FAH F A S
AA = AT (Lee and Jung, 2018)7} =T 8|3 AFA A E B3l 33 AXAA A2EH] 58
&S 9T 2dY 9 AEgoldd] A3 A, o3 maEE ¢f o] & Al TS 2EH 2T} o3
Z=xo HX e Y& T AFKim et al, 2021)= EFEHTE

o K=l Kool b o A
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9) EH 9: ALEAL 7[Ht Dl2f RREE| V|E Y et
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o] o3 91 Qe EM U4, hARE UX(HEA 4 ) DA EAE, 184S 93 AALFSY
Al gt wael vle BAE WA P, A8FY) 62 2AHE A4S &0 Ak Uz
ol w2k s Eiel vskel AT $TE BABHE AFKoo, 2019) 5 AL S A
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EY mdy) ENA =& < =R PE] d5 S(Yonsei Univ. Smart City Convergence Service

R&D Team, 2019)°] 67§ 4 249} A2 (Matching)3tth. #HHA S 7|E o= 3t T8 AZ2L 383

17 o]/de] A a4¢ #Ho] e AOE FRIFHUOH UHXA

27H E-”UHLL EH‘E]E] ARG Al QP B b, sl R ElE B A 2 W e e
4 8471 gle AR UETH<Fg. 6> #X).

Research Topic(Topic Modeling Analysis) Key Elements
(Research Framework)

(1) How to ensure safety when using personal mobility ‘

(1) Support for information and communication
(2) Technologies and policies related to urban aviation mobility technology and loT technology

domestic mobility

(3) The necessity of regulation and legislation related to (2) Advanced vehicle and transportation
technology

(4) Developing personalized technalogies for mobility users
‘ service

(3) Real-time individual demand response ‘

mobility

(4) Sharing and subscription-based
service

(6) Urbanization-based mobility development plan

(7) Establishing an intelligent mobility platform ecasystem ‘ (5) Integrated mobility service using multiple ‘

mobility means(Maas)

(8) Efficient operation and use of smart mability

‘ (5) Need for Institutional maintenance related to shared

(6) Big data-Artificial intelligence-based service ‘

(9) Direction of user-based future mobility technology ‘ operation

development

<Fig. 6> Match between research topics and key elements

<Table 4> 6719 &4 Q4o Z3E = A
HE AdAo] 5 A7FA19 HE&S dibete
9 % 7)E Bobr} 34%(14%+9%+11%=34%), 1L #DJ 7 AA E FFA R o 32%(12%+20%=32%)
o] HlF o2 YA o] F ZFoREA a4 A7t M gt Ao E At Rl £84H0
2A 2L 4%7]E, 2893 2UYE AHAZA MaaS7t £ Je Aoz HY 2o
2 AT HFo] 52 Boke ARFAVIEH AEUEHY 7e A EoFE(MHIF: 20%) A~VHE 2P E
Aol DA Qlze} #59] Bayds tiuigth =3 3 2 75 7|8 A8 2 k% 20%(9%+11%=20%)

HSS BYo 2 I Bdelgo that 2 #4ld 3 o8 A3 A= 9 AA vfA ek ek
Sl B3 A7) JAE Ao Z BRlth WHA <Table 4>914 HoF5o] U] F 7o A @A AIZE
MEFe SEE ARl 29t HuolE-)lFA T 7|8 Anj2 EQ)olA= HlFo] Aoz AA Yepsith
MaaSoll #3F A77F &ikatA|nt Aul2~ F419 BHEEE 3] A5t e AHoE & F Itk =
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Y FYES 7Moo 2 2TWl=(OnDemand: 172 FEF) AH|27) AAO R A FE = AL oA ¥
HrstE ). R P Zoke AREARY] i gl AAZICE thgshe AMA FA e ARl2E AT
24 2843 fyd 5 223 2dgy HAE A2 5 dolok I ol & fdllA B9 HolHE F
Zsta EAste] AulzE e Wike EFAAIE EOlE-A A s 71Nk AHl 2= £9)7F BT S A
7ol A9, AHgAE el vlolel o) =3 £4, 3, 223 OA] Ml AlSd ARAE FE o' olojA =
tlolef o] A=k YejAZE FdHo ok ot whebx R E Au| 2] W= F 7o A4 QAHAZE
NEFLEHE Al 2ot WHlo]H-IEA 5 7|8 Anj2 LY)oll A3+ A9 &35t dasi.
<Table 4> Mobility Key Elements with Weight
. . Weight

Key Elements Research Topic (Proportion) Sum of %)

Support for information and

communication technology and Topic 8: Efficient operation and use of smart mobility (20%) 20
IoT technology
ic 2 - - . ity (14
Advanced vehicle and Topic 2 Technologles. and pf)11c1e.s related to urban aviation mobility (14%)
transportation technol Topic 7: Establishing an intelligent mobility platform ecosystem (9%) 34
ansportation fecinology Topic 9: Direction of user-based future mobility technology development (11%)
Real-time 1nd1v1dua1. demand Topic 4: Developing personalized technologies for mobility users (8%) 8
response service
Sharing and subscription-based | Topic 5: Need for institutional maintenance related to shared mobility (9%) 20
service Topic 9: Direction of user-based future mobility technology development (11%)
Integratec.i moblht.y.semce Hsimg Topic 6: Urbanization-based mobility development plan (12%)
multiple mobility means . . . - 32
Topic 8: Efficient operation and use of smart mobility (20%)
(MaaS)
Big data-Artificial
Intelligence-based service Topic 7: Establishing an intelligent mobility platform ecosystem (9%) 9
operation
v.d2 &

B AT 2He £y ndy /M Bt uYE Bok AT $FS RS Zolth o8 5
) BUA AT} FAF FAse] GF 2vbE RAYE AT FFE AN SR 24 2
HE FHAY, WA, £ DY BFE N)F0E BEF £5 B, PEF A Pol, TR Bolr} 1%
PUH Fo2 Uehon =%, 49 A 5 LFN &4 99 oA E tre] Ro] WEH T 9]
wyelE A7} SrEn Qe Ao WeAT B4, B v 242 FaA 2 97} wie
Bl 67 4 84E AR JAPHL USFS ATk 67 A4 8ol #F A7 AR 1=2A
BEHUAR, AEF4E FAE AF D FF 7)E BoFe MaaSE tEEE nEH 1 dA 2 T/A
HlZ Zopoll w3k A7t 7H 2Edk Ao yeistth =3, AMAke] e fEs] f By, WE,
A% 1o IYT /E AgTe] 2F da So] BRSHE ATY Frlz AYH T LS Hlstyo
A, T A A QAT ABFL $BY NG TR L TE I A2 ofE AT}
Mo Ae Jlo] FEF Bavt Avh T By L4 BT A so thepsiel 1SS T wlelE o )
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