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Study on Establishment of Development Strategy for K-City Based on Analysis
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TEATLY] WA F 85-90%= UH RO A, AR A Ao £=7}F WE ALY
= Q X—i& 2 gt ﬂ ALE st Hé gigte] & & Aok 2 ALY =
Ue TF 2T T3 ZAE HdAE P e %d*é SRy} desojof gt whet
1 *‘EEQ} AR 5&7—‘0011 1 HHE- A ATY 32 S =2 0% &4 Wzl wet A&F
P27t AdsA e  deAE A5 2 M 27} Sith o] AFAE 71 7EE S Eﬂ
2EH =9 A8 vu-84 2 AEFPA AP EA(K-City)e] 7 Y9874 54 (PEST, SWOT +
A& B3l KCityo] =3t 9 2pas), AA AR B 913 thekd A A o] S+
atgon, Zt B ke 2gs] AT AT AAE =&Y
Ao} : ATy, Bl 2EME, KCity, Z9EHEA, T A

ABSTRACT

85-90% of the causes of traffic accidents are human factors, and autonomous vehicles with little
free running distance can be an alternative to prevent traffic accidents caused by human factors.
However, securing safety of autonomous vehicles should be preceded in order to reduce traffic
accident damage through the introduction of autonomous vehicles. Therefore, it is necessary to verify
whether the vehicle can respond appropriately to changes in the road and traffic environment through
repeated and reproduced test runs in an environment similar to the actual road. In this study, K-City’s
development strategies for upgrading, differentiating, and systematic development were established by
comparing and analyzing the current status of domestic and foreign testbeds and business
environment analysis. Furthermore, we derive challenge tasks to achieve each strategy.
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ZENEIH] wEATEYA 28 (Traffic Accident Analysis System, TAAS)ol 2, 20199 7]%& ¢
E

el 20 EAT F0)LS oF 2% 619 Yol EITHTAAS, 2021). E3H 20153 7], A2} 19 g A
B 5 19822, OECD 395 B0.9%)el Hlwste] of 218 B2 A2 Yelygth asAL 24
(e}

A3l F 1A 8 (human error)©] ¢F 85-90%E AAet= As LA AEFH L WAL T AP ¢
7] 918 %53 tigte] ¥ 4 t(International Road Transport Union(IRU), 2021). AH-&5+3% 2} (autonomous
vehicle =% automated vehicle)= X L Hchol] I a3k Al7to] ] ¢ ghol =2/42] 9lg ajlel m=A oA
g 4 Q7] wZolth webA, AFAALE Qg ARSI v 8-S Fo]7] fIg AEFAAY] =92 A H A
gigto =z BRIty o] Yo% 2A-E&FY A= F-f7d Al (sharing economy)} ZAEste] A2 ZHZE AH| 2~
(mobility service)g F&3H= Hl §oldtth TFHOE AEFPaE YU AL Uv BEANY TFF, FHE
o T3 Y & ALY A ol F TS vH ACE 44T UTHJang et al., 2018).

Jeuy A& 7|Eo] ME 52 /NIEUA AEFPAT FES SHZHANA Y AFEFY A ¢
A ASE AAA £ FEE AR BYHAL AESA olek dEE wFEArt EA8sta gt 2016
549, L EVYZ (Autopilot) REZ FHHH HEet 2l 30] AA] oz A3 Aol Hs)dshd Ed
H 9} FE3 LHA) Al AFF e, 20209 6¥ole LENYE REE FYsid HED
9 30] 22 olg I FYRIUe} FEI= Alrt A TKMinistry of Land, Infrastructure, and
Transport(MOLIT) and Korea Agency for Infrastructure Technology Advancement(KAIA), 2021).

AE&FPAE Ao BEAFL7] A, kRS R YsiA Ax2s A3 FAS HAEH Eo A9
HHE A|gFeo] MgEojol gty AH&F3 A= Fhvlel, 2he]ti(light detection and ranging, lidar), Zo|H
(radio detection and ranging, radar) 5] AIAE o83t TE2WE 9 F S AA ST, £ FHY
g ARE 7Nt g AA% Ahs WY AFE Aojsi f&o7] ol A& kdd E 4l
4 FRE EIAE olHst F8E AEZ9 FASE 3 oA F}lo] HEE- A EsAA A Y- RH o=
WA & e AF8E ENsta FE] A% A S FHslor ok mebA AEFAte] kA
2 A FAste], A& Ve/Es Adsty &4 9 HAF
En=7} a3k AJH ot}

Aol HAEHA e AEFPA7E duk Asatet A AR S Fhshe AL =2 A7
F 93 94 A8 4 Q. mEtA AEFAAE g AE2 9} FAG B9 AFFY FHE R
AL A&7 Ml 2 BAS 8 B5Holty. 58] Ad 12€ 2 AA AEFHA Ve FE 1
2 Prhts 2 ol E(Waymo)ZF TRC(L30] 27 8 2) Uloll $4]3 “SMART Center” ol 714

71 ol Atk AE 7] A AHE 87t JTHKDKA CBS Pittsburgh, 2021). mHebA £ <
Tole FEDLEHS} 3= Fobd T A5 2okd A5 (Korea Automobile Testing and Research Institute,
KATRI)©] -ejve}l Hzxo A-&FdA T BAEMEZ 153 A&FPA AFTA (03], KLCity)E 5
Ao g U AE&FRA AL D A FUHE Qg TF H2ENEY dd Ay A AAE FHst
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A g

ol d7<& 71+ % el H2EMES] df vla - 24 2 A9 e T, KCity7} skoz i
el yrbol & S AAska deke A Ae FHoE o m=3 A 54 wet A
e JAE HH%‘ET} M iRe

ol A7¢] A M= A AAY AeFRA 7leNE B A FrEE ALEr] T HEEH =0

A g el 752 H2EMECY, Se] A&FHA HAEHE A ZALE 98]

= 3‘7—3:.”3]'04 Qe 758, H2EHE & W, A AHlx Sl g
Z gl thate] K-Cityohe] vlalEA-& &3l K-Citye] 544 5= Ags =
Aot pRA o 2 =23 HEks Ve g AEd Ak AAE A skith
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(business environment analysis)= ©]-8-3to] K-City®] T 2 153} Hes
&, o= 2oy Z]le] R4, o5H &74e vla-BAste] a4
3L @73kl tSsky] Asll E&ote £ 7IMeE, £49 thdel
2 7S Adgste] ALEATHRyu, 2011). ©] ATAE o2 B 9%
7Sl AH&H = PEST €43 def B AH8H= SWOT &4 AH&sty dith
FEAEA 7ol sl PEST £4 thd 719-24E A2 A (political), 73 A
2 (economic), A+ A (social), 7]1< 4 (technological) HHollA A& o2 BA3t= 7] o] th(Seo, 2019). PEST
42 24UEe R84 ddY= 540l ATHRyu, 2011).

SWOT 242 71 el -2 729l &7 29e #4435t t& Aeke sdshe ol E8H= F984E4
71 o2, 74 (strengths), °F3 (weaknesses), 7|3 (opportunities), $] 3 (threats) 470¢] #HolA 71HE HEH L
2 FA8te S =E3TKSeo and Bae, 2016). SWOT £41& Wf-9j R34 TS x@3sle] £4

5740l ATHRyu, 2011).
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performance analysis, IPA)S AA|SIA T H7MAAE #d oA

YERo SHEIT Bon A 2Y FH B4 A AR AF ALH, DR Y A2E B
P S5 WA G A 2" A7 39T BAAY FEAQA oA 2 8 7E vkgste] E848 &
BIMAAE T8 sl 2EEA] A, 71 8Y W 5 TAS B 99§84 (flexibility) =

R 7S ATk
3] 9)2] 739, Cao et al.(2016)2 AAA- 114 A&

[1.IO
N

|93t= 5G 71€S A-8% 253 (connected automated
driving)°ll &-&3}7] $18 5G-V2X(vehicle-to-everything) 7]¥+e] H|2EM = AA WkS AtstA ). A-&53
2b b e 1% 56 TV HeAdE Axson, AR AA WEE ARG =N ALFHPAL
£ 3 AT 71Eseg WE A Edo] THsdk £ IEIF o] 2, A Z P-OFDM(polar-orthogonal frequency
division multiplexing) &4l F(form), AA A & A AA F)ol A 7FedS BAh =3, A AA
Weto]l &R 5G BAIVIE9 TREE]E IS sto] WE V)& ¥l tjgdte W B £ ZoE 4
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&3kt

Doric et al.(2019)0] WEZH, U AGS MESSRINGS 2018 =¥ 9wl QA (Immendingen) A Sl A&
FaAAFe] FoF =2 o] §AK(vulnerable road user) HA Fe& AP3] AT HAEHES TH3I3H. E4
(target) ©15 Al2=Hl 55 EUFOEZHN 7|E HZ=EH = vls| A@AE 9 7547 A, A
Adstdon ZeHog B4 /e Ao ASFPRAAGE HHZE Aol ks
AEe A 53] B2EWE U Bertha Toll A= Bz @ A4AA o] &4 5 H
247 7ke] FAFA AeFH At FE WA 7% D 7)12H9] $-S AS3) 6D Target Mover A2~

U 8340 T FAo)9) 71818 RATLA, 2 £ AUA oA} o SR S
FoR AT /Lol SHS WYkl AAZ B A o5 WFS dSFHE oFHUL 45T
& 9100, 0|8 4 AZFAA A S o184 A HEE FHANY 4 AT A0 s

3. 79| AEM ==

ad A7 HE 23 YUl A5 Je A AT H2ENET AAYL AR, ST
A e Y] Tl #3 A FET AR Agdnh ofd Addeltt By, ALFdYAt H2EH =9
T ek gl e SAle] ey =g vk A3l Ao dddnh ALY HaEd =] B dE
ddsto] AlbE 71E AFelA s, KCity 758¢e sH8E7] 1% IPA AP Al E o 1o wE H)
2EME A 750 284 5 AEAol EEHNT & dATelAE 717SE Sule] HrENE=e] dg
< M- EA8kAL K-City?] BYEEEA S Fall A 9 A2 AAE FHIGE HolM 712 A7t
IS Zhet

I. W) 2AH&FY2} B 2EHE J3E4
. 39| XEFUA HAEHCS et

=9 A&FYA H2AEHE=E 1= MCity, ACM, TRC, Y2 Jtown, F=2| A Nice City, Hl°]%-3]
Hlo] Z~utETL Bl ~utE WA Al AT, A 57 ASd s T AR7IA, 299 AstaZero,
Y2 =2 DITCM(Dutch Integrated Testsite Cooperative Mobility) 5©] 1Tt ©] FollA £ AF|A= K-City
o} 7154 AR W9 MCity, ACM, ¥+£29] J-town, 552 A Nice City, 2=¥1%19] AstaZero % 571 EHI 2~
EW T @3S ZABIATE AP <Table 1>3 ZThH(NetBase, 2021; Traffic Science Research, 2019; MOLIT
and KAIA, 2016).

H)= M-City= I /\] 7t 8t MTC(Mobility Transformation Center) Pillar /\}CQI«] oz AEFYPA 9
B dg 4SS Sl A 22 75 AEFY HAEWZo|t 1452, TAR Ei( i}i
TAE T), FAF %7&, Asts, Ud W o2 FAEM, A5 FA 7, X}Exﬂﬂ Al 2=Hl, B3
<, AAREFTA A2, 4% A8 A 71&, A T Ve 52 A F e IS 7%
V2X FAZFIA TS 2830 9lo], T4l Walloll mhE &5 &l e ALFPAo Hes
ASS _Zl o]

= ACM(American Center for Mobility)S TIAIZHF TJERZO|E XZo|| $X]3 YA AE] EFA)(Ypsilant

¢
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SR A& 2 ACEE 71 ok 7, 4
. ACM2 MCitydll#] 553 7158 38t +5
FAS L ok &, MCityoll Al BAE] o3& B34S 753t FH2 J7HE & &+ It

YE 9| JtownS UEAF AT A (Japan Automobile Research Institute, JART) 4
ofo] AAANY, EAAY AN, A A E-& A3t ofo] AP (1]
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Tuhel ABFUR HAEHE 24 J|uk K-Cly 2H M2 S0 B o7
<Table 1> Current status of overseas testbeds for autonomous vehicle
Testbeds M-City ACM J-town A Nice City AstaZero
. Michigan, Michigan, .
Nation United z(étates United itates Japan China Sweden
2017.12 (Level.l)
Year 2015.07 2019.12 (completion) 2017.04 2016.06 2014
. |University of Michigan| American Center for | Japan Automobile | Shanghai Automobile SP T?Chmcal Research
Operating s . . Institute of Sweden
Institution Mobility Mobility Research Institute Group Co., Ltd &Chalmers University
Transformation Center (ACM) (JARI) (SAIC)
of Technology
Area(m’) 0.13 million 2 million 0.16 million 5 million 2 million
+Urban road +Urban road environment| - Urban road +29 different test - Expressway
- Expressway - Expressway -Inclement weather & | environments + Accelerated track
-Sensing zone -Moving dummy facility| illuminance test +Multimodal +Urban road
Underground passage |-System malfunction | facility communication +Country road
*Movable building test facility Multipurpose test environment *Block building models
Major | models -Inclement weather test| (sign recognition, etc)| -Intelligent traffic
facilities |-Dummy test facility | facility +Building models signals
*Driver status detection|-Double overpass - Wireless -Unmanned camera
facility -Railway crossing communication
+Communication interference equipment
interference
experiment facility
-First autonomous -Establish insufficient |-Establishment of the |- Verification of -Collaborate with EU,
vehicle test bed functions of M-City | testbed in the proving| autonomous vehicles | Volvo, Swedish
The cooperative - Purpose of technology| ground and V2X connected | transport agency, etc.
system with the development, cars -Testing safety
government, industry, | performance ‘More than 200 test | technologies associated
and universities evaluation, and scenarios with Level 3 and higher
Features . . e . :
 Differentiated certification services at *Record more than autonomous vehicles
membership level 5-9 of TRL 5000 hours of
-Purpose of research cumulative testing
and development and time
education at levels 1-6
of TRL

9 A Nice City= d3to] 57} A58 AYEE AF AH 79 Yol 923 H2EHER, 4=
7128 f3kaAbell ols) =9 Tl SAIC(Shanghai Automobile Group Co. Ltd)9} EAthgto] FHedstgion zt
78 2 V2X AYEHE 719 2SS 93 B 2E 4 AFdh GPS 7IA=(1M), LTE-V T4 71A=Q2
70), DSRC(16X E), A5d A a-567H), F¢ 7hit@orl) 755 53 bdsig sAl8dS 7asat

29 519] AstaZero= SP = A| 7]&AT4(SP Technical Research Institute)®} %™ 7]< o]k (Chalmers Univ.
of Technology)©] 35 @3t X, 244 =2uFH T 7|#o| g A-&FPA} HEH =olt,
IEHEER EAR 5 5 EE ks 7o 2% =09 £F AE W, Hd
(advanced driver assistance systems, ADAS) H7}A1AS b1 Qi) AHEal AZAL HAE
oFst A7 el A &8 7Hsste Lv.3 AE&FYate] A 7Es FHHE A3t

2 AY AzH
ekt et 5
oh

H
o
A
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= 314 9| K-Ciy,

NEERE, AR 7484 A48
o7+ YA (Korea Intelligent Automotive Parts Promotion Institute, KIAPI), %

HuAZAE, et 56AHET
5 o7 FIANPAHE F 5N FES ZAFSIHOH,

o] &, K-City,
ASAEARE

el #aA

ZAHE, 49 56A-&5
T2ASHIL AP, EIHL?% AsPYAFAEER

3 HAEH| T,

o5

Bojsta AeFYa

g HAEHE, 74

ZA3}= <Table 2>2} ZTH(Korea Automobile Journalists Association(KAJA), 2021; KATRI, 2021; Traffic Science
Research, 2019).

<Table 2> Current status of domestic testbeds for autonomous vehicle

Exoeri Facili
Sengam 56T s
Testbeds K-City Pangyo Zero City autonomous-driving . KIAPI
Evaluation of Weather
Testbed .
Environment
Fston Hwaseong—si, Seonw—si, Sangam, Yeoncheor%—gun, Dacgu
Gyeonggi-do Gyeonggi-do Seoul Gyeonggi-do
Year 2018 2019 2019.06 2018.06 2014.04
. Ministry of Land,
K Automobil . . . .
. ore.a utomobr’e Gyeonggi Infrastructure and Institute of Civil Korea Intelligent
Operating|  Testing&Research . L .
. . Housing&Urban Transport, Engineering and Automobile Parts
Institution Institute . o . .
Development Seoul Metropolitan | Building Technology | Promotion Institute
(KATRI)
Government
0.36 million
Area(m’) (KATRI P.G 0.43 million 8.5 km section 0.7 million 0.39 million
2.16 million)
-Five evaluation -Integrated Control  |-CCTV control platform| - Experimental facilities | - High-speed circuit
environments (urban, | Center -High-precision map for weather conditions| - Vehicle-road linkage
suburb roads, etc) -High-precision map |-Communication -Experimental facilities| test
+ Autonomous parking |*Communication infrastructure for night - Crossroads
Masor facilities infrastructure and IoT |- Vehicle maintenance |-Experimental facilities|-Slope way
facilgties +Various services space for road noise +Communication
communication »Zero Shuttle (*18.09)|-Equipment and -Experimental facilities| infrastructure
environments convenience facilities | for bad impact (poor |-Shock durability test
+Integrated Control necessary for lighting, potholes, etc)| equipment
Center autonomous driving ‘Man-less moving
demonstration target
-Providing analysis of |-Pilot operation of |-Implementation of -Conduct actual scale |-Constructed in
test results/consulting | autonomous buses Seoul Connected Car | experiments under consideration of the
-Build virtual K-City |-Use as a testbed for| Service (scheduled) various conditions performance
based on simulation | enterprise -Use as a testbed for | (weather, lighting, noise)| evaluation of advanced
Features -Securing elasticity of enterprise -Especially, major safety vehicles
evaluation -Testbed that supports | verification provisions |-Test facilities to support
autonomous driving | are the operation and | the development of
with 5G and V2X on| driving safety evaluation| next-generation
actual roads of the vehicle safety | automotive technology
system in bad weather
34 PARTSYLE=EN 207, M42(2021H 8)
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A71= A AT K-City= 20180 HERNFH9} d=uFAH T z}%ﬁ}o}xaoa;wl o o8 T
FEAT EAR, AFa ALER, woEE, AFUER, A&FAAENA F /Y] A S HF1
on, Axg kel Wyl AUg & AFeth 5G, 4G(LTE), WAVE 5 thfdt 54187 2 Hdi a4
AX 2", Holt] §37HA]7], CCTV 5 CITS A2EHS FE3AT K-Citye= AgA7 S Alvele 7
ghol Q= & ¥ /\l‘<ﬂ AheFe] 715 AR 7|9hE F AlE FA] 554 H2EE S AT A&
FPAEA] S B Silc B e ek, AA Hxe dd3 AE&FPat bdTEE Al
7(2019.12.31)3= —o—° AIE EFd}, ol ZRFOEN AEFYAY] MAFE FFAITI=T 75t
I 9ok 2021 SHREIZEA] A& HHAS FRE F Qe ITS 3 F39 4% BA22Fl(Local
Dynamic Map, LDM)2 K-City2] EAl%ol| 733t} 52 AR 7| AL H T3 AP 24T 943

=

—

ot wE, FEDEF A9 ol KCity L= AY FAL 53 71483 ABALES - A 5 o4
), FASIAZUCPS AE 5 FAND, BRAZIEELE AD 5 A FE 19N AL 9
@ wshl elel 9 APAAAAHIARALENE AL Aol

WA ZA B 2019 73711:/‘]**}% ZA3 57 71 Qs FEEUY. I Hx ALFY e
A A= HEFEFY ‘ﬂ’\H A 3 B Tl TleriEe SR AF H2EMERE FEHA S
om AA =R Arg FA ATE THestAl dtke HellA ofofrt v AERdA AlFFHol
o FoAER =R/ Hfﬂﬂ"‘ step gl AAG Aojg fal FERAAEE +9F FolH, A= daA)
EANEe FH 2o WwEHRE FHEY V2X FAS Tl ATl AlEIioh

rAa

At 56T HAEWEE AEEEA 4 DMC ol TS| 20199 R £Y= L o Yyt
E=2AM 5G9 V2X FAlE ol8ste] A&FYS AUsts HIAEHER CCTV ¥4 SHE, 56 B V2X &
Al e}, IHYAE, A7)AF 4 5 AEFY AT B8 JzeE 25 o

718873 Ad 22587 APANEE A= drEd ol AHSOCHTATANE el 75 Al
=, 2% G mE Agak b Alxdel gt el S8k k. o 71 ek A0l
&, A, N & AHFE TRE 5 Sle 1R AP, B2 HE 29 8 7EES) A% 9%
AR 5 Qe oY APAA, TEE 8 V0 =W SOl AEFHAE A3 U = A=A
AFE F7HE & A FIF AP T2 A5 Uk

Ae@ATARFNEY T FRANIFEKIAPD S HbdA-sAe] 537kt A58 F3A o] 7+
TS TEHHANT A AR ATZFREAN2E, 7 moving target A HE A, SEAHA L H

: 5
7 AH 5 Bt glon o] Y& ITS 1&F3| 2, AF-E2AAANY wAR, 5HE, 54 Azt
(WAVE, Mesh(wireless lan), DSRC) 52| A& zr531 St} )I= AlS(Automotive Industry Standard) %15
A LetteE HolA B HAEW T 2pEAS zhet)

o] 9o, AF AT 714 Y Jeonbuk Institute of Automotive convergence Technology, JIAT)o A= 20201d 62
ARHEA Y 8 AT H2ENE FEAR AR E O, Aits BERAE FHCE Y-S AEF
7‘]’°ﬂ e T3 H2ENEE #5950 doh Atk TR ANFEE 1% TIPS T AT 2

F9 s Wrkslr] A A& 1&5FIE, AM FHE T & 7
@] 9 QS Ass Frkelr] 98 SRR 59 HUF AES 252 Jon O dr FHARE, 943
=2, W7~ ] 2, AntEE, IS0 AFAIRE, A IH(wet grip)E T THEFE AP 0] T35 o UTHIIAT,
2021). £33 BE A8 Asatel i@ FrPt 7hssith As A rled e 2021 59 A AERIS
(Korea Internet & Security Agency, KISA), HetE=9t 34 A-&F3x Hof AH BF 7v 4L 93 ¢
kS AAS vl ATHKISA, 2021). ©]& F3ll, Avts HIZEHE Wl abgF Bk kg Briehd &

ot
N
ot
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ox,
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=T ool
3. [UQ| HAEHIE F2 ALE F Aletd &

T e H2EWEY}F Z2E50 Qe 2L Sk A SAR, AFYER, 19 AY
A ALEE D IEEE EEAME AL FAF AL, BASA, 71487 le d, Alol/A5/71ERA

HA F 97 507 FRGoH, ZF ALE H3S <Table 3>7 ZThHLee, 2021).

Classification Domestic Overseas
K-City KIAPI M-City AstaZero J-town Nice-City
Signalized
Intersection @) @) @) O @) @)
(Bway, 4way)
Roundabout @) @) @) @) @)
Underpass/tunnel @) @) @) )
I R o e gl o 0 o o 0
Parking facilities ) @) @)
Bus/taxi stop @) @)
Exclusive bus lane ©
(median/roadside)
n-Si; e
emesion | ° 0 0 °
Block pavement @) @) @)
Curb (@] (@] O O
Cycle track ¢) ¢) o] ¢) @)
School zone @) @)
crosswalk @) @) @) O @) @)
Cothy Hump type o o
environment crosswalk
Diagonal crosswalk @)
Speed bump @) @) @)
Shoulder parking o o A
facilities (Underground)
Railroad crossing O @) @)
Unpaved road ©) @) @) 0
Slope way © @) @) @) @)
(12,20,30%)
Suburb road Curved road @) @) @) @) @) @)
Tree-lined road )
Roa
under consclruction © © ©
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. Domestic Overseas
Classification - - . -
K-City KIAPI M-City AstaZero J-town Nice-City
Alley @) o
Stop intersection O @) @)
Expr.ess.way o o o o o
mainline
Multilane O O O O
JC, IC, merging ) ) @) @)
Expressway Toll system O O
&Freeway Median o o
O
Noise barrier  |(Sound-absorbing O
type)
Guardrail @) @) @)
Signal o 0 0 0 o o)
Road Slgll O O O @]
facilities Street lamp O O @] O (@]
Pothole O O O O O
Autonomous Autonomous
kin; . .. ) )
par. . c parking facility
facility
V2X O (@] O (@] O O
5G @) @) @)
4G, LTE O @)
WAVE @) @)
Communi WiFi o
cation
environment A
© (Wireless
Communication | Scheduled for (Underpass, L.
’ . Communicatio
shadow area 21 Metal bridge, .
Buildings, etc) n Disturbance
& Equipment)
Weather Weather
environment environment Scheduled for A o
reproduction reproduction 21 (Snowfall)
facilities facilities
O
o (University of
Trafﬁc. .c.ontrol (Link with Data Mlchlgar? o
facilities Support Center) Transportation
Control PP Research
/Authentication Institute)
[Other Automotive Planning in
Services annin
Authentication Industty i wrun
Standard(AIS, ACT
India)
Results analysis and @)
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Domestic Overseas
K-City KIAPI M-City AstaZero J-town Nice-City

Classification

consulting

(@]
(University of
Michigan
Virtual testbed Transportation
(simulation) Research
Institute,
augmented
reality test)

. FWs) A&FA7 G2ENE 99 2 A9BAEA AW AT =

i

T AEFYA B 2ENESY T8 ANHE 9 ANEE d3 FYBAEES A9E EYE K-Ciyd
1 A 2 AR S 25 3T B dFdME A9 EE4A 7Y F, PEST 43 SWOT #2418 %
£8 Zojth F B4 7ML R 83, yReS zZH 0T vy 4 ok Aol oy, FFFH
HAjo] B7}538lths 3178 A3 THChang et al, 2012). 180 % BF3l1 o] o] 22 7|FEH )
*EHHEA HwEA S F3)] KCitye] ¥ Age RASIE Zo|Bn2 HAdH HY3H
3 ﬁog 519t} PEST #4153 SWOT #4418 984 K-Cityoll A A&

59 % O/doz dEZAE 8319 oH, A= PEST £4, SWOT &4

A&

PEST &4 tld 228 A X4 (political), 74 A2 (economic), A}&] 2 (social), 7] 4 (technological) ¥+ ol A
ARH o7 BAsE= 7]‘§olc}(5eo 2019). ¥ AFNAE KCity ¥4 9§ PEST 49 319 &5 4
R kL s

A 4, FY A4, R Fer st AR AAo] AAH #HP), 2 el A3
BH©S), 49 odxde] FAA BH®E), HFGFel 71<3d BHME ovlsts, &4 23 <Table 4>9F 2.
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<Table 4> PEST Analysis in K-City

Classification Contents
-Expansion of national R&D (Innovation project for autonomous driving technology development, etc.)
Government | and demonstration projects related to autonomous driving

policy -Selection of a construction of testbed for autonomous driving linked to local governments (Hwasung
External City) related to the "New Deal Project Leading Public Institutions |
factors -Increase in demand for technology development and safety verification for commercialization of
Industrial autonomous vehicles

environment |-A request for establishing an environment for comprehensive driving capacity evaluation of the safety
and reliability of autonomous vehicles

-Since it is a testbed created with state support, there is a limit to upgrading through large-scale external

Business . . .
.. investment (closed membership operation, etc.)
conditions . . . :
Internal -High operating and maintenance expenses expected to occur in the future
factors -Diversification of the test environment through the K-City upgrade project (~’22.06)
Internal . . . . .
cpbiEes -Demonstration Service for connected automated driving on urban roads in the demonstration zone

(Saesol-dong, Hwaseong) linked to R&D (Scheduled for °21.10)

AR AH BN, ‘mg =7 wA AFE(2019.10.15), ‘vIRAREAR Ak 2 ARFAHAZE A
¥°(2020.10.30) & A& AAYEA 248 B L3S 2 o] =7F A o] A= o ol
2 #dE S7F RAD(AEFH Z1e/NE Al 021~2027) B AlEH ol A-HIAEN =2l o A7
He A g E KCityd] o] 8578 9A S/ ASRE BRlth 4 3749 #H A=, AH&FY
2ke] 483tE Qe HZEMES o] § Fa7t S/ 2102 Holn, T 3 A5 HrF 4 izt
LT7F ALAH 07 Fobd Ao EATE 1y AY oA A, =7 AD(AETHAL &
3} 2990k (2015.05)2 7Hko 2 3o “x-g3 83} okAA Brlr1& 2 HAEH S 7]4H2016~2019)” R&D
£ B3 Aol 149 KCity 547, R UEAE B3 A4 7ol ofgohes A EA(7=
MCity 3 ACM 59| 4% WHA &35 73 75AEH G5 3 S5 BE o]& A% 9 voly I
As)etal, F B A0 R AqAEE 2 RITAHE T AT Agel dasith R B
A AE, KCity =St AE Fall 71733873 AFAA, FASIAN=E@Z 20219 7] &3 9A),
A AYAE (2022 ] =3 dA) T 5

o =
o2& Az E FHE AYgoz A&Fd B3 AH ZAE BHE 7HsA o] AT (Ministry of the Interior
E AAA S QA A&
TNEME—HE-HZ

]_
% % gl

g
¢
g
=<
4
Q
Nz
)
S
o
e
4
ol
[V}
S
-]
S
rt
S
e
ofl
ot
N
F_Y:L
=
b
ok
4
ut
>
>
=
o
fru

o] A o]FolA= AJAHA T5 7N 24
2. K-Citye] SWOT &4

SWOT 42 Hg 2o T2 AHSEHE AAA AESE 84 7IHelth SWOT #4S Fall 244
(strengths), 2F%(weaknesses), 7]2](opportunities), 91 (threats) 4712] #4-& ZFsto §/0, S/T, W/O, W/T &
%S =28t gtk K-Ciye] B4 A 25 A ZAH(©S), FHW), 713(0), 9FM & W
2L <Table 5> A|ASFHTHKATRI, 2018; MOIS, 2020; MOLIT, 2021b).
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o
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o

[
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M
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Z
HU

dwzagde] §A44, M KCity AgHIE, NG A3 24 R A4
%, A& dole Ff AE 9 AASHATE A 201613 FE AlF
DA E 20199 RE F47|Y 2D AELEQZA FulEte] A&}

K-City2] 73]z 248
g HHI* Ny FFAALAZ
H A&F3 DAY S F

Z1ENEE A% EE e w5 H 71oskal gk 53] 20201 84 =3 7 SIS AR TR o
8§73} wete] AL TRAE)OZ ALFF HAEH S(K-City) T o]l AAEG 0w, 244
3, 3659 BARYCORYFE TR B AZHERA=E ) ATE %5& 1} FHA 8= A 7]
SN ALE AL Qlvk = w5 I FAAEA AN (= AEd, Ah@=A-sAek
A3 35 MA) e NFFOE KCity7} 851 9lon, 7t ey EH o.o_i Z1Ex ST AlF
g E2RE T d=HE AlFsa sl
FHoRE VITEHE APRE & H2ENE S A A2 R B4R VIR, ofF 1Y F
Ql oty AP A% A 5, AT HLy. 44+) 71EMT D ALFEFY Aus AFE 9
& G g g7 2 0] w2021 o] F A, IF 7159 FAIE AASATH
K-City®] 713 @Q1o2E A 42 A4 &A 24, 334 ‘AY9TE FEAY A4, 28 AeFHL
S AHlz ASE A7 282 AN 53] <SP E 43 A BA =

483 7 sAEE &
33 K-City7} 1A A7 % s ] A7y 7EAG AR, A7 A& 7eNE-grh-4
S-Fdol 7hed AEFH A =AY ATE FYL F JS ZoE J|hrh

KCity 1g8o2= gho = wao] o= AT et B 71714 H2ENE T
=28 A A3} ThIntelligent Transportation Society of Korea, 2017). E} 7]&/7]4 2] B AEH = 7
b =go] A&EHA o] 82 £ E WYT K-CityThe] AEs) ko] B agk Aol

o
=
KN

rol ok

do Lo

i

X

HES Bl WA A P A
S B8 A, WO oFd IR 918 719 BESE A, yT AL Y A9 S
s ek WT ASE oFda SWoR A% MaE HAsSE A R @THRyy, 2011).

<Table 5> K-City's S, W, O, T elements and S/O, S/T, W/O, W/T strategies

l

4 A
SAS AN 89, 50 Ake 2310 3HE Foslel A@d
_(1),]

rlr

Opportunities (O) Threats (T)

-Increase demand for use of testbeds due|-Establishment and operation of testbeds
to expansion of national R&D projects| of other local governments, institutions,
and demonstration projects related to | etc.

autonomous driving -Full-scale competition at domestic and
*Selection of the Korean-New Deal overseas to respond to new concept
"Regional Balanced New Deal Project,| mobility

- Led by Korea Transportation Safety |-Expected to incur high operating and
Authority, created a testbed linked to | maintenance costs

Hwaseong City

*Promoting the establishment of a support
zone for the fourth industrial revolution
in the southern part of Songsan Green City
-Designation of a pilot zone for paid
transportation services using automated
driving cars under the "Act on the promotion
and support of commercialization of
autonomous vehicles; in 2020

Classification
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-By establishing various transportation S/O Strategies S/T Strategies
facjltles,.scenanos s1ml;ar,to ;he actu;l »Support small and medium-sized startups| - Established strategies for upgrading
r().a. envu.'onn.lent can .e 11.np enTente and universities through free opening of| K-City through user satisfaction surveys,
-D1g1t.a1. twin virtual K—C{ty snnullatlon for K-City (selection of Korean-New Deal)| demand surveys, expert advice, etc. and
repetmye and reproducible testlflg. *Promote the development of autonomous| derived differentiation from other testbeds
S |-Analyzing test results and providing | driving technology by linking driving |-Provide a test environment using virtual
t | consulting to support the development of| information collected through the K-City simulation before establishing a
T | autonomous vehicles integrated control center to the Lv.4/4+ autonomous driving testbed and
E -Operated as an open public facility (free| autonomous driving data sharing center| testing facility for bad condition
g opening for small and medium enterprises| - Improved reliability of driving test
t | and universities) through on/off-line cross-validation using
h |-Located in the center of industries related| Simulation .
S | to autonomous vehicles such as existing -Ut111z§§ physical and virtual testbeds as
(S) | automobile manufacturers’ research a facility for. PV'4/4+ connected )
facilities, IT and telecommunication autf)tngted driving techrl}ology _and service
., e validation related to ' innovative projects
companies’ research facilities for autonomous driving technolo
-Securing a data sharing foundation | ! € &Y
R i development
through the operation of the K-City
Integrated Control Center
-Limits of reaching target speed in the form W/O Strategies W/T Strategies
of a relatively small grid-type intersection|-Provide various test environments and |-Improvement of testbeds for evaluation
W (especially in urban road, community | expand the scale by utilizing all sections| of bad conditions (inclement weather,
€ | environment) (approximately 2.1million m’) of proving| telecommunications)
li -Lack of technology development and test| ground of Korea Automobile +Supplementing K-City functions and
n | environment for Lv.4/4+ autonomous Testing&Research Institute overcoming limitations by establishing
e | driving (construction is underway through -Building differentiated safety evaluation| cooperative relationships with domestic
s | Tinnovative projects for autonomous infrastructure using K-City and Korea | and overseas institutions/companies
s .. Automobile Testing&Research Institute’s| - Establishing standards and operating
driving technology development,) . .
e . [ i, infrastructure certification systems related to automated
-No testing facilities for bad conditions . . . .. R . .
S R o *Promoting win-win cooperation between| driving cars’ ODD(operational design
(inclement weather/communications/ NP . .
W) . relevant institutions and regions to domain)
road transp(?rtat.lon) support the development of autonomous
‘No Authentication driving technology
A3 7)8)% ARE 50 HYOE FRW TGO A KCiy T4 ML B 54 2HE
A F st AdetS AR A TEALE 29 T KCityE E83t] YA &7, =
7} R&D o 9 BAfA] 59 435 =28t e 71HEC] e AAUL o, AL RUEH
S 58 e e AArEe PN 7 Ue AdESS AKHoE FYT Bart ITHMOLIT,
2021a). A &, K-City TLAAE 2§ e o 9 FHAHR T3 dlo]Eulo] 2=3tE A48kt K-City
£ BANEE B GYAZHAF 90 D FY YRS $Ase] AP FU AT 94X 2 o)
FERE RUE ST o) £33 ARE BUEY 852 Ashe Ae dol, ASFH HolE FHAlH
o} AAste] F7t2 7 Thed £ BRI T HolEulo|28tste] AT AT 7187l
Agstd A&F 7lefEs F38s v =S & Zolth Al MA S0 A AlEHo|HE o83
onjoff-line WAAFS F& FYAP] AAA Frholth A=Re| e MB-ABANY] FAE FB] 9]

& H2EM s} gl I 232 T UAE Efdigital twin) B7H3 &
(MOIS, 2020). AlE8o1dE o83t AE whs Sles gr]3o=

A FHHN] olele BAE Bk HE A M FEAZ WY 5 Uk Wb ABdolH T o2
EWE NEFYL AFHE ALTFUA AR BAY el F 8ol D Jlolth olUF ek
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Be AN et 2 A BAE 22T 5 Ak

- ST wEAY Y QAT FAAEEY

eIl

- A& A ol FHF FAFE 75 2 Open API /N

- Vehicle-in-the-loop simulation(VILS)E &-8-3F A2p7|ut A& 73 A8 374 =4 9 A

- CITS, w5 A2d 5 Az QAR ALFd 7leid — H2EK-City) — 2570 7 o] Fof
Ae A&Fd E3ldA =24 9 Aa 4

HE

Hhstol

o

g ¢ 9= B HH g K-City 7 A<

J

Ao g2 X A, FYA A (proving ground, PG) A T+ A Z-&3} FAIA]
A AF H2E 3 7S Abskdnh Aol A5 W& Zel, K-City=
E} Eﬂézuﬂ ﬂ% I 1;72} xj_iﬂ Ee 2 Holu, AR AAE EAR uAEe Rt Hlag

A= 01 olgi AR FIA FE ted A A=t FFH
(MOLIT and KAIA 2019). w}ﬂ} T3 34 9 Ay e ﬂﬁl%— S53t7] 98l AsARPHATY FHAl
PR BE 7S F8F Ae laf‘&lﬂr FYPNFAN = 1EF3 2, AnfRE 2P Z, v
thorat shAo] 7] T2E o] 9lo] AEEA 9 therslyt v o}E}(MOLIT and KAIA, 2021). =3, A<
GA T AAIste] shgAoke] HYOo R H2EW Tl AFERE A uA} /\l ool ag Aoz
Ak A, AEAIAATAE 75 &8 ApESE MHA WUF ZEA2E A5 Tt Aok A
o g A& VD NS A% VAT Y] BT o= 4%%1’%. W/O Zd=F =3
< % A HAl= o 2k

- KCity®] 274 W91E A5AtddTd FANAA AA} 44 U B2 FroR I
- AgFYa] T A Y Wb FA AEFIA 1S AA 75
- AEFY e A W A B A AEHE- Y AA AF B8 ALFY 7€ D A
2 A AF AvEL, Ve 2 B T A% A= AF
ST AEFHA e 21 2 Adol B HE o WE AYSAAT AH D AFSHATF U ALF
P& T4 FF 9AEHE 5 ABlx AT A% AT (Mulx doly ZUE AA AF, mAARAE
3k A Muls A, o8 He| A Aul~ F)

A S19E A% 9T "o FoFA 9 AES 53 153 A £ 9 AU =59 A
T3 ote] BHANE AFolth K Clty7]' O& HZ2EW =t 2pEAS 2] feiAe o] 8Ae] & v
¢ 153} AgS FHsE Aol F23THKo et al, 2017) AA) K-City AHEAF ta TS ZALE 53 o
| SR AES Hobdt 3 & B ARGl tig AAESHE EEeta, AEvE 2 AREA o U

Z Fobet & 1x3) Ao A3 wkgsioof gl =3t K-City T=38 AFG(021d SHEE7] &F A1)
< 5l 714384 AQAAE, BASIAz"E S TS cxMEE(MOLIT and KAIA, 2021), 75 Z#5F ofy
g} 75 o]Fox AEH oS B3 AFREES AFT Ae A AlEHolHS &85 ok 3o
& 73 K-City A8 ARI2=F Algste] A AlE 9 A2"E o] &8 HAES F337] A3 HAE 53
= o] &831= Zolth ST A EA4S 98 v 28 JAE =E390
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CAEFY AL AN Y ATe BolA 74 % %&A}% 58 KCity &
- KCity Yl 71487 ARAY, BALY 5 BADA 3 3 £

npAEke 2 ot S 3]9shy] 19 WT Ao B 71719 He] FYAE T
Qbgttt. =S e] B 7171 A ™A 5] dA WA R AFHI e KCityd] FE53 AF
A7) A TS W] B Jom KCiyd] F5T AP 2 7les S F AS By ol
o3 FHEAE e F Utk & A&FY2 3715 Y (operational design domain, ODD)<] 2] % 7]
* 799 FeAdSs AUk WT A FhS Q3 FAA)] A AAZA thFS AAR

- K-City2] A&5F3 H2EHE A5 tig 4 A =

- IFACT(AH&53 4 H2EWE 9718 gojx 1) 2% 9 IAMTS(ZE AR B 35 913 =4
A3 & ATy HAENE 24 #d A4 A Fo 2 5

-3l AEFY H2ENE FoA A4 2 AR} e FH TE

- ZH&F3Y=F ODDe} #HAH 71E 9

OkA] A|AZ KCity 'Hd A} 7o) e A JAS AR} AR
T3 #d diF H2EW =S KCityo] #H We AASHAT =3 o]#g Wk vg K-Cit y“f‘ﬂ
olyzl b2 71& ALF3 H2EHE 2 Jjdte] qHH HAEME=ES] A
O &89 & 9l o=z fekdn) 50, W/O, ST, W/T ZF M| ojsj= 2
2 vlolE, AW % 1z}, ARz~ 9 A, thed@ Y 47 3ol et Heldk -8 <Table 6>J+ 2.

<Table 6> Development strategies by type

Types Development strategy

- Promote the development of automated driving technologies by linking driving information collected through integrated
control centers to public databases through connection with automated driving data sharing centers

S/W-data | - Increase reliability of driving test through on/off-line cross-validation using simulation

- Using virtual K-City simulation until fully automated driving (Lv4/4+) testbed and malicious environment test facility
is established

* Regarding “automated driving technology development innovation project”, utilize physical and virtual testbeds as
facilities for Lv.4/4+ connected automated driving technology and service verification
- Provide various test environments and expand size by utilizing all sections of proving ground (approximately 2,148,000m?)

infrastructure of the Korea Transportation Safety Autohrity, Korea Automobile Testing & Research Institute
- Establish a differentiated safety evaluation infrastructure using K-City and Korea Automobile Testing & Research
Institute’s infrastructure
- Advancement of testbed for evaluation of malicious environment (weather, communication, etc.)
Services: | Supporting small and medium-sized start-ups and universities through free opening (Korean version of the New Deal)
- Reflect on the K-City advancement strategy through user satisfaction survey, demand survey, expert consultation,
system . .
etc. and derive differences from other testbeds
- Promotion of cooperation between related agencies and regions to support the development of automated driving
. technologies
Cooperation e

- Overcoming limitations and supplementation of K-City functions by establishing cooperative relationships with other
domestic and foreign institutions/companies
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K-Citys 9418 HliEn=gols 753, A% 2 A% dA 522 99 HAEs 83 24 9 F9
FARY A HE oEA Y HAENEE ZHATHE Bl Uk WY HAEwE 4,
AgFRRe] 74 Bel L F= @F FA AH, AWE ALFYA o) O DEF Fol FANA
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