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ARTIFICIAL INTELLIGENCE

IS NOT NEW
ARTIFICIAL INTELLIGENCE

Any technique which enables
computers to mimic human
behavior

DEEP LEARNING

A subset of ML which make
the computation of multi-layer
neural networks feasible
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Copyright © 2013, Oracle and/or It affliates. Al rights reserved. |

Xt=: https://blogs.oracle.com/bigdata/difference-ai-machine-learning-deep-learning
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[38 2-3] UBXISS 0185 =S4
Xt=: Deep learning for Self-Driving Cars, MIT class, 2017

g4 EAQI flolEf7|¥KData-driven) Yilg]&0]7]| di&of AR5 A=F9]
SHRE IS flsiAe ot 2340300 Higt Hlold 43lo] S5ttt dA A&
PAES AA E25 Tt =289 FE
SASHL 9loH, 35 EopollA= olHet HAES 93t A=A A¥S st
AUt SHAEL HiEEt, $H 5 22 7199 AT A5 WAsks AFFARLY]
A &4 R0l SR W2 Nk dAsto] A58 AL ShaohA] Fohe
“FB(Edge Case)oll that tha+et vt @A A&F3 7|&o] SEfoF & & 1}
Azt & 4 Ak olHTt FARE S5 fste] AlEdlolds o839t A
A Shgloly SR FES WA ok AlE o] B8 FAo Bt ket
B= BT HARE] offthe ©o] UUAIRE, 2T AlEelA 7]&o] WEshEA]
ARt FARRE glol8 39 7Hs/do] =oAL Qinh. AACA o] ol ™
o isiME Y=o W F9| HolHE +

3AG ohs Wk FFo|x A& AT Aor V|diEH .

4N
o2l
=
rUE

rlo oln

O



2 22 MTI|0| KISFH J|SMY e

o

A&STY 7)ol WE AAET = 20509 7R g0l S A0 E AFE L Qlrt
(Lanctot, 2017). °o]&gt A& A|A9] F=HL SH5H| Yot GM(Cruise),
Ford, @HAFsAt 5 AE4 AFsAF AlRAR: E20]1L HE= 5 Al A713F A,
TF=2(Waymo), dHHo} 5 ITYAZHA A&F3 7|& 7ol Adstal qiot (19
2-41= A A= Al ofstal Qe TRt 71T 71 s HojS

SHoflAl A whel o] 2 7le2 AlA, A 5 sh=dllofERt okye, <l
A5 Z3eE ATEQolo] AL7HR] 85| wzol 7|9 AEAF A= F
gt Aojfe HoiFal 3lok. o] FolAe AeFd ZIe/dols F4e Yeid=

=
Ao HAT 7IeNE AR AWEL AAEE EESHIT

i o4

i

A FOLLOWERS CHALLENGERS CONTENDERS LEADERS

| Waymo
Intel-Mobileye Cruise I
Aptiv-Hyundai \' t Ford
Zoox Autonomous
Toyota \' 1 \

Vehicles
f Yandex Baidu
Daimler-Bosch Volkswagen

\ Group
Velvars= 8 . May Mobility

§
5 BMW
o Renault-Nissan-
% Mitsubishi Voyage Auto
i .\.
NAVYA
Tesla——@
Strategy

[13 2-4] The Leaderboard: Automated Driving Vehicles 2020
XtZ: Navigant Research(2020)
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1) X2=ol|l St XSt MZEASS ESH £X}
A&F3o] Hiek s TS £ 7I9E 2, HET 5 A $4T ITAS
71 GOl UATE, AFAR] AFsA ARAEE AHXHERGA] 5 AsAe] ‘AHtE
3V 5 50| At A5 71es FA6to] gt 55|, 229 AAsA ARA
52 AE&FY 71eS 7 = ICT gAI%E 52491 71AFHM&A)= FX151H

A& e Aokt Utk

At 20169 AT ABEY 7Y AFZ(Cruise)E A4St AlUE HEA
(General Motors, ©]3F GM)= AIAIF S Z AY Y= AH|RF @Al ‘v AHRFY
W(Consumer Union)’' 2] ‘Consumer Report 2020 0|4 AR&FY HE Bl 19
£ 71551 on, 202587H4] A4l 2709 EEE FARE Algoltal gt
ol FE52 A ek S AAsA JA oA 20199 AR AA dEE
(Aptiv)2F F2HQl ZAE(Motional)& ST AT A7l 4=
Aol X &E Yot Yt &3] mAEL ALFF A HASH= 1~4TB/Y H29]
gt glofEoflA Folulet JHE FE5h= oy FAIIE aeslo e 7l
UoH, o]F Fof AEFH 71& AA DA HEA] FiL AFAE MNtE BT
THHAR 9] g2 sl skl ek E3F A ARSALES S Als FHEAA
1 1Y (Infiniq), AH&F3 7€ AAl L2 Aurora)2= Y U FA5k= A=
ARl YPEF Hol1 ot o] Qo= E3FToyota)= OFE(Amazon)d, A}
Al(Volkswagen)2 vlo]| A2 AT E(Microsoft)2t YL 75k 5 A=A A|RAL
59 ITHAY 582 ¢ AT N 82 BF 753k Sk

2) X M| E|&2KTesla)

20034 A713} AxAE A9 Bk 20049 QE BAT7} 7 ol
WA HA149l nol vEoR F2g ] Adsgon], @A AerARge
A% 719 ollAg 283 Ytk
glaehe et A4, st AL, Fole] Algto 2 T4 1.9 48% 714
2 IR Qisd, 53] Hiaete] fEY B HATE Solths ol83t A5y
71a7hol ol 2949l A7k Boln It lolths 7HAw X Tixel S
ol gl HYSA kor, Aret ANS 2ste] eolete} fARE 7]

T H

—_—

?375“501

_,
ol
-

i)



5= YFI5= "Pseudo-LiDAR™9F #2 7|&S SoA = Ao B agt 323t
TS THT 5 o= Aol

Zolths ARt Hadte] MMz ALFde FAsIHA HETte] A5y A2
AFAGE A=oks 761 g2 FAE staL ). 59 H&The 7o A
Y UEHIE S F=A Fo] FAHIHE 55t k. HEtolA aA] &
o S 2 S, 2d 3, 2 Y 5 JEAFE S AF AEIHE A&HHer

Y531 Sl Ao, A AnEY019] 74 JE|o]E(OTA, On-the-Aink F7]
Ao = Zgstal °“3} gegte A4 =28 F5h 4ske Jiet 3ol

T AFY QAT A e AEH =R ShFA7]aL 17] wiofl AR}
2 713901 B 4 Q1= ‘Edge Case’o|49] A2 AnjAs-S dA|9]
FE 5 QS Ao Jgi"ot

o
o
oo
[l
ok
2,
?f

Tesla Data Cloud

Network of Superchargers

® & o

Auto pilot

Map Input

[12 2-5] Hiaat X85H HEYT 74
=0 0]HT 2/(2020)

< H&ehs AT AH|A(Full Self Driving, ©lst FSD)' 9] HlefH A
71& ) A7Fe] AnEQ o] Ulo|EE Bl Y oA vzt SHA|7} =9
tt. FSDi= o|8ollAl 9ujsh= A} 2] AAHQ FHAEFY o /g2 of7]
T o] vjghe ¥y & kAT, Hl&ehs OTA QHPIES 53 £47]%50] ==
ok AHEFY 7|&o] A&HH R sk BgS B Qth

ARl YH = AREFYY] M2 DA 7ol HErt E Aolzks 7|

Ti”‘j

LY
ol
Oli[o

)

7S ol 9tk Bl&ete) b 2 4 AR ZI] A Aol Asstehe
Hole. AT 714 TRt ek Tt FHYOE ) B Y Awrt

FOOLrANT FIrOr> j2ox o402 >0 >



o
N

O olkrel oMo 24

drgE=E, 7P AEE A7 AAE 7o st Hiestolie AT A
YA FAE 2T & AE A= VHE7] el Rt A8 AFelA
© Y=AR Az HolEE 7o sh= AT AsAse MEE Hadte
FHoz AAEIL ot dRoME 8 HaT7E AEAA 719 Space XE F

st = A8 AUl AHIA(Starlink)7H AEE 4, AAIZE OTA 953t 2

3) UiR XHEe| EXf, Amsii(Alphabet Inc.)2| HI0|2(Waymo)

2004E5E wl= o] Gl A A S (Defense Advanced Research
Projects Agency, DARPA)OIA 7NZ5t & FRAXEAF AF3]|(The Darpa
Grand Challenge)= AH&53 71& 7o 2A 7]ofstSith. o] ti3]9] £52 o]
B e A7 29 A5AF gubEl(Alphabet Inc)9] FA71&70E FA]
Ql Project Xo &FoIAL, 201680N= AT AR AFJARI o] X (Waymo)
£ SWsielt

7HlE AN SAH0E A9 7|eS /dste HlEet 99, flolie dolttet
ZAIYAEE HF2 0= &Egsto] 2T 7Ie= /dotal At floko] A&+
PYApFL 2ot} dlojy, 7iH|E} & ohdRt AAE F2lstal ARt T2 AP A&
B 2FEA L} GPS 7IHEe g Fo|ths 9 aiEE EE diEstH F3< 7
o floli= @A vl= o Ry 5= YA A Q9] AwRojA oF 400tho] A&+
AgFo] HlolEl & 45kl Jlom, AlEde|dE B8 iEw 7HITolE et S-St

of AFY ALESOS AHAIL ek,



HOW WAYMO'S SELF-DRIVING CAR WORKS

One of Waymo's three lidar systems that shoots lasers A forward facing camera works with 8

so the car can see its surroundings. Waymo says this others stationed around the car to provide

lidar can detect a helmet two-football fields away. 360 degrees of vision.

Radar sensors can detect objects Waymo's self-driving sensors are tightly

in rain, fog, or snow. - integrated into the hybrid minivan created
- | by Fiat Chrysler.

(32 2-6] H0I2 XK2F 3o
X=: htps:/ /M. businessinsider.com/how-does-googles—waymo-self-driving-car-work-graphic-2017-1

20209 spE7]o) 37hE “Waymo Public Road Safety Performance Data” Ei.
AoAE golme] AReFPAeFe] Ara s 6107 ntdS sk 5ok o ok A
o] Qg Hsie TAYSHA] ATt BF5|aL At} &3 7171 2019¢RH 20209 9
A7 F 4779 ARLZE ASH oL i o] o] AeFaabro] obd Abgh
o] ¥Ash= thE Akl ofsf AYSIATHL sk QER/JoA et AR Hofs
I Qlth

ol k= 2018H e ofjR]R U= TYAofA Aa3 BAI9] Al AHIAE =Y
Skal, 20209 10¥ FE= 24291 A58 "¥A] Au|AE AlgohH A9 A
T 7199 olmAE &3]AL ek sHARE, @A 8 U AEFT AH|Ae 7|E
Al ABIA A 9E T4 HlojuA] 3t QI Wil wiEsgo] 2 9oz
A= TAE B Tt

et
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. Current Driverless Territory

Future Expansion Area

[28 2-7] 0|2 AMH|A HSXY
XtE: Waymo(2020)

T2 279 goplE HolEE Bet ARSFINYE oidE AAF AHER
(Cavnue)& Bl A3 =t Ao Fofstal ot 2020E 8¢, 7HHEF=
As2F A2 QA 2E(Ford), BMW, E£tHHonda) 53 7 Bl= B]AS0] 407}
Aol Hoke AEFPAEA FEERE 7Ack: ZEAHE(Connected and
Automated Vehicle Corridor, CAV-C)ol| 2}=5}it}. o|x g sl 2}&5-3)
ARsAL SR opy 2t thofRt THoA AeFaiut WE ZRAES Fskal Qlth

[12 2-8] CIERO0|EA] Uj Fh257t Ziatsin QU= AR5 DasE

XtZ: https://cavnue.com/about



4) X2Fd &34 YNz AU U=, ZEO0L0|(Mobileye)

19999 A==lo] 20179 A" oF 1539 Gjof I HHolo|= I HAH
ZAA"(Advanced Driver Assistance System, ADAS) ¥ ARSFIA 52 &34
A=A FETI Qe
Z| AFsAt] vdet A 7lso] ZlEHA AFEE HEE 71l tigt =87t
A3s] S7FskL Quet. Zdotol= AR ZEAA Y #oFE <l
o, Y -A7H49] “EyeQ "9t AT 4~5HAE SR 14
Aot ohefet A $=Q0] g5kl Qiok. ERE ZHHEt W o]t A4 7IREY] ofm]
A AYE &% TP &7 Akl Qlty mdoto
5,4009F 717 wHiE EyeQE HARE AFF2] d®at 6007t kmo] HAIZE 588 K
£ 45t ol& ol&d AEFHE st LA =2 REM(Road Experience
Management)< AJ4Jstal At T3 AAZIO 2 £HE = e =2 Holg&
Y=5to] 10KB/kmo] W tHZoA AARE Y= 7} 7hsRt 7]& HAaskal Qloh
ojgl% Mool AT & T AAQ IFAlS Shgel ol8E= AR
lolElE Wehslal a&A o= SE 4 Sl o] Qirk ¥ihHof Kool
T 179 AZE 09 tisiA= AFEAF ARA 5 ALY
T E 5&3HA] Y= HaAdS HolFal qlo] vhE 7#ate] A=2Ql gl #

WJ
5
s
N
N
12

M, T ! :
HolH +4 HOJE Al 2 M

= o

m — ‘: : < k i

L2 23 2Ed T2 BF A

[23 2-9] ZLofol|e] REM 7I&

XZ: https://www.mobileye.com/our-technology/rem/
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5) XEF MEAUNZE FH
ABHok= AHFEE LA A7 9 DEju|to] AE AlFshe ARl 7|olH
T ALFPAF A& W=A DRIVE AGX, E2d 98 FHARFE DGX
SuperPoD, H[oJE| E2H¢-E 5 A&l Bast W7 |eES 7o A5
ARAAZ A F9e okl ok A9 712 ot B2 S42 QIAIsH
3wk o B A4 S atsh] tigel a/ds e e A A 7
&8 B3 dultoprt FEuE7] AlRkst AHojtk. qllH|tol= AlAIZ Q1 AF A
Al ole], EX 53 FYstar Ut

mjo

SIXI5k0 Q= oliH|C|OKNvidia)

]

6) 482} 7HElE D U= HEHRR B NS

Algo| g5k AT FAARlAE HRA, BAIA, #AAY & ude 8524
= WSA717] S8l A CE 2 7ed YHEE 85T, =g HilEshe
HIE2R 5 A28 FoAR|As HwA] ddo] golgt A0E alifHil it
AlA 2 2241 £33 S0 JAA oFkE(Amazon)S 20209 1Y HiEER A7t
FE(Scout)E 37Nt oH, FA|of = o E=liEte} BlU|A] 5= ZPSHo|A] g =
5 AEAE AMFoRE Yokl it} BiEgE R ABFE]R] A (Starship) EEF
TSRt A9 9] et A Ui AZR HiE AHAE AlESkal ik 202089 & A=
U199] FFog MAYol 5= HlojgA A7} EAEA] 22| Soi3E ok AE
HollAe Hg25S o83 HgH AMH|AE +35h7| = sl

[33 2-10] AEREQ| HiZER

X2: https://www.roboticsbusinessreview.com/tag/delivery_robots/



UM L BigEHE AR Mg UF & 295k FoRIBAIE oA iR
B MBS EYE Akl itk 201990l= Al A=Hisha FHu 2ol A AH]
£ =R, 202095 Falo] opfE ©A|of £3AlE, 19 SedS
ez mEAu|AE AlEsial Ao
OIAY AIA Z=olM A=A AR 7HEY] siE R RS AEFY RAA
29 wjwsto] d@7ks/gdo] L & = k. I ofukE, AE] S iR
= FPHTE P ade] Yol BA AlE Q] A BUE P A
2 Sk Qlo] Rt AT FRAMHIAE AlFsPldle @A Tk

)

3_=e| 12 XHEY S

AL At ARG Bshe Wrb|gdo] Z1% LS FESkE AT, AEF
g 7149) AL BASIL TFALLE 8] Al T AU o]
Basteh 2 BolAE FgolA] 21 F A48%Y AU FFS FEt] 2
O

25 AhE dHIsh] dat A ANEE E2shst d.

=)
_H.l

g7 A Ul B2 710l Akshs A4S A€t s ohagRt A+
E7PBE HAEE vRsta vk vw AR AR S 7IE(Federal
Motor Vehicle Saftey Standards, FMVSS)& u]= AFof| &gt Ql=d, 2017
| A&t HHE A% ALY (Self Drive Act)T AREFHHMAV Start
Act)Z APgsto] Ag=gixbgo] 7129 AsAt P7IE A8 WA ¢ s
5|&5trk. TS vl W FONAFOIME A AARY 591, A, B
2 AR Q] 52 ST, 20209 @A 4171 FollA A B HE Al
FAAY YRS A5k
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States with Autonomous Vehicles
Enacted Legislation and Executive Orders

Legend

Enacted Legislation -
Executive Order -

Both
None -
(32 2-11] 0= FE XETY HET +E 3

AtZ: https://www.ncsl.org/research/transportation/autonomous-vehicles—self-driving—
vehicles—enacted-legislation.aspx

ul= AP R= AEFPFFY HAAG FHE 9l AT 71 B Tlol=Ekl
9l “Federal Automated Vehicles Policy’2} “Automated Driving System — A
Vision for Safety 2.0"& 2016d¥} 20170l Z+zb st ESH AR5 9]
Het 9 Ve 97, AR ARt A1 99 AFE T2 “Preparing for the
Future of Transportation: Automated Vehicles (2018)”, “Ensuring American
Leadership in Automated Vehicle Technologies: Automated Vehicles 4.0
(2020)"& HHSPH AP S Adsal ot



A2 20159 A& #H 2=l “Furopean Roadmap Smart
Systems for Automated Driving(EPoSS)" & $+H3dto] A& 54l Ql=at, 2|9
T2 o 9 HS R g% HAA 15, AR 289 $84 52 Aest
At A 7le/id 2EEHS § 3RAE AASHAET, 19ACA = A4 H
et S04 9] 483 2e Ao = AAsAt AR =R 4 AE58 Ve A
&35 AASIH 3T A E = AY A8t H SRARA AES SHE )

Art.

2

[ 2-2] SEeE] IS5 71272 ZEW(EPOSS)

OjUAE At 2 HMEASH OIAICHAL =8 ¥ X2 AlLE|R
Milest 1
|(ezsogg)e . X Traffic jam chauffeur
_ @00 | r;ﬂ;ﬁ sEsrl e | -
Milestone 1 | RHSAVHS ssi |
I(ezsogg)e TS Highway chauffeur
Milest 2 -
|zezso(2>;;e REAFRES = E SN - Higher AD highway autopilot
mE=slk=3
Milestone 3 =Hg 5 i
=] ) Haix} Highly AD
TESIA
(2030) LSS E!

A& dEA 2(2015)

FrHolA= bt AaSd I Z2AEV} S3Eolglth 2009WRE 2012W7HA]
A9, AQl 5 778 I7F7F #oddt “Safe Road Trains for the Environment
(SARTRE)"E &3 2353 % ALF3AsA] a7l /e +3skdaL, 2012
HRE 20169701 117059 4771 71¢e] odske “CITYMOBIL2 & &3 271
AEFPHAE Jdste] AFSISIT o] 2o% “AutoNET 20307, “L3Pilot”
S T7F 7 EYE 7o R She ot A ZrAETE FAHIN
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Vantaa
(2015)

oC A

Warsaw ¢ . Large scale demo
TRA (2016)
’ @ small scale demo
W
La Rochelle *’ l © Showcase
(2014-15) ;
Bordeaux ¢ ‘}v

Sophia
Antipolis
(70161

[38 2-12] |88 CityMobil2 Ciel TA|

XtZ: Alessandrini(2015)

AE o Hrol Aetd HHS B3 A& H=F T2 M9 “Strategic Innovation
Program(SIP)"<& &l AF&34ol et Mg Hotal tefet ZRAES X135t
I Quek 20179 oAM= 78 AT, LA AH|A, FAERY AH|A
ol tiet =42 A=, 20208 F4SHYS AVIE A A8skE 4T

7I9e =9< sl

201949 5€ofle "e23ATY 9 2 uEH o AEFY Vel FES B
AlStEE SFal, 22 3 124 SRRSO ATV s 84 715 T

al2 Bol A Ay A AYLAE F2] T S YES BARLS YA
o 20208 11901 FELFHOIA A5 AZAQ EkHonda)) 183 5
of A2FYAFE AT o HY BE L ALFY Bl At A

A 83t B A st ik



42U XIEBTY XIPEY 53

1) 27149 X238 2 A=H

O —-L- O™

(1) ulEARREA A A A=H20309 =7 229, 2019)

AQEARARI} FUIL 7GR, BFE, FETER So] TEI £ A
glzke] Feo] 7|HIgt vlefa} Ak H2ke AASHTE B HERe WAl AeFd
AR}, wlEAh v, T A AEA A9 58 78 FHIAR AASHEoH.
AesgAer FANAL vl Ade st &
ae JAIA R AASHICE ALFY 71 LS AYs] Y8 dzet, Ak,
Aul s ool tfgt 2030W7HA|9] TAH FAYRME AABIACHIE 2-2] F=X).

B 2-3] AEFAXSAE 02, M, MH|A BAX ST

7= "19~20 2122 '93~'25 '26~'30
SARAL it BARAl 2Y REEAY §3
(20) (21) 7= (24)
nagz
X2 z2 1104
(5.500km) = =2 11thm

HUR|E 1= FUR= (Y30)
o= =

(19

At AZ2t | A-ny gea QA TEIK
i T = dl FRME WS d| m?ﬂ'ﬂ“lﬁ%l
AIAE 10714 AAE! 34714 M2 =i (30)
(20) (22) o

NES BN S o usS BN S
= [ (=] AL
QA THAEl = 30% % 2

(20) : (24)

PHAE =

(30)

A ofm
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7= ’19~'20 ’21~'22 ’23~'25 ’26~'30
=TAL oF Ho
Ut e 24 FE& A (24)
(20) (21) - UMY 518
=
AExt g4sds g4 854S
HA (22) HA (24)
_ 2R/ HIZAL
RIERAIEARZ AFTLAR)
M= 29 (20) (23)
A SHHGAHA =N
R = JHME 0K (22)  (24)
2% 0f (19)
M4 =t
710|=2f21 (20)
oo Eo17|E AREE =7
(22) 518 (23)
oY 3% dE
(20) HOMRE T
SHFHE 7 A5 (20~23)
(19~)
AEMHA Nsuws 2984 A2 UEsus
Al2d (19~) orA (21) £ (29)
AEME 50 SIEA 2R
HIA REME AR (22) ¢ (23)
(19 EEDYZE SSEE AMH|A
A28 (21) (23)
HEZEE 43 JHRloiSAE PAV HiEl A= PAV AHIA

(19)

PAV 7Hgf (19~)
TIAEA| 7|EE
S A2 45

(20~)

IEYIE 0
4E (22)
ADMEAIE| L
85 AAE 2T

(21~)

(25)

22t (30)

S A

4&(2019)

O Qze} 75 A

2 AgoAs AN, AEAE, AN, B2-1E 52 AET Ve
Zast etz AAstget. BAIAAEL V2X(Vehicle To Everything, 4154
S B3 A A, AFgE lze 7 sk 719)E Aw 8 el 755t

AFAA 7S BT, SENE = AFAE 4ol 283 3 FE ==X

1o

A

mic)



EE IETE - FQEE - HE T8 — F34 5 E08A 47 Ao

St Alglolw, A= AlARQIAE IS I8 A5G, FAEA] 59 27]9 RS

AZH o7 EAT A glolc}, 73%%% FEATY] AN 94 ABT} BESE A
i

% 17 SPAANLTL 75T oFolr

@ AL vkl A
£ AL AREW A AR, B AF, BE, BOAAS 9% A vk A
32 AT AABAUEE JAA] WA RS FEAE AR
o Tl 41 HheIshE, SIS AEAR WAXOR Wl ogelch. AL
oA B Al B2 AT W ARG Aol mEEe 9

2 AR, ALFUAER A WA FA) e Ul 44T eolct.

[E 2-4] BAE XNEFHXSA M o]

JIEME Bl Cico =y M| EHA 7|E 22 wH|
N8 517te7 OFF7IZE O, 491 IR IHE 27 _
2Al 171 : I= Ot (el I_I At ClO|E| ot
W SN OrA ofE

X HARXN ©s(2019)

JHAY 3 A7) 318 5 xRt oJRAREE A
¥ Aoltt. FELENO AUHE ARFYAEA H5A5L I A4 BE
oH5e A% 5 T ASASAAS I ALolch. ojg} atste] 485
PAFA] LA ARESsEo] e ASAAEG TEL Aol
FEDEHE AEAERNE S APt} FEARTY BAAE vh, A
A9 9, SRR HPARE oD oA

_La
_E.
_. r_?ll'
El
ol
ro,
5
AC
o
oY,
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>

IFAE AT ASAA 152 B AEFBAEAL Hetol
ot
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2) XS5 AW S3

() ALFD A5X 483 24 2 Qo] B WE

ASTY A5AS £9 o Jush UL £ A AT H82Y 454 3
83} 240 U A\Uo] B3 WE (oI5 ALFPHEAN) L AU BAY
3 -golo] Ao, 71EAL 4, AT L AMLBAT A4, 245 54, U ¢
4 5ol Tt ol WAIHo] ek

o4 AgEYT BA ALFPAAH, ARFPFANLY, HUERAE, BB
AQFHAEA, D ALFHAER ] el [ 2-5]9 ol Aot ek

_|_4

:

[E 2-5] XI2FAXSAHESl K25 oH 801 Yo

SRR, I1|2"I1|1§°|301| ME 2EA L= 5249 225 gl0| ASAt
0 7

SHR i S20| XX HET E2 Y 52 AAR OIXGTD
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[33 3-11] X258 &8x 7|02

A& WA B, 24A7F 29(57.8%, °l5t 1, 2, 35&9] BE) ol gt 7|7t

7P =R, "QERIoH41.4%) 9k P FHAT.T%), SRR FH43.2%) ]

ek 71 B3 22 Ao ® Yeidth Ae5d 7158 5% MAo 2IARE Siet
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HAEC HYS 2302 € £ YEHA | 226 D

[1% 3-12] XEBF3 HA 7|0QA

A7 BAlo] it Ftadt LA 5 B H260.5%, °I% 1, 2, 3
29 B9 RFAKATIW, WHA FHUL1%) 0] £ SHES ek
12 TEAE 20 e BEE ZA]A W49 ST} b U LreRdie|(E
3-4] F2) ALFHS Fo HRAE LT} olRolA| T QYA T AFASE
ARET BA0) HEES P 4 %S Ao 7|t

B

N

129  1+2+4389

24A|1ZECiL = E4A] 153

[33 3-13] X2 EA] 7|0HQA

A& Gl 2 ouig Aulio] disfAs 2FUASKE6,6%, °l8t 1, 2&9 T’

WA B55.7%) o) thgt 17 £ Ao Yeht, (8% 7148 o8
ARSI 24417 LRQEE WEAAE 75T "ast Y= Aow Yepdrh
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A5y An JAE ASANY IS 2ARIGE FAETY 71&9 85t
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U ASAITO] tiFEo] 717k o] A& AHIA AR et Al A
= YERT
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5 LY 10 Ly 208 W 30 U =7ts
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2 24 5 Ao AEE ¥ Aow eyt
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A7 389 ALFY ABS WYY 71& AL Asr] SAat BAAA,
HUESARHDR), ASAY 5 YoEolneks 2yshy A25Y Aula A
2 I BT HRAEE AT B FHES Ak SR HT AR S
B3o] Z7bRA Etaloln ARk Y ABFY HH 5ol olzige]
Sk gtk Ea 425 J1ee] A U] 9% B9 AFA 4B
She A= 27151 Sk o] Aol Yol AR 48FY 714 2 3R,
AR BEEA IS FUSL, ABFY SF FIL AT 33 JTL AP

T FT ALFY Y YL I LAY Aokt ek,

1_X23d 7|22 daet o

A&F3dol ditt == 920‘4"4%—13 A= R o Adet 22 7ge] A3
71&2 A8 As 71€0] 552 W 200094 o] SASHAT. AT Ve
o g A= A —v—i%a]“é]_)ﬂi we S Ql=dl, [1F 4-1]00 ARG ]
S A5AH588](Society of automotive engineers, SAE)2] 7|&0] 7FY g o]&
HI Quek 280l AuE kel o] w2 S2d 7|dEe] AT (Full
Driving Automation)Ql H¥58 HH=E HEsHHQl FX& sl glow, 11 Ax}
At 100 AzF A& 7]o] A W6 A7) 7le T s A
gdolodBH JJAGA] 7]5(Lane Keeping Assistance)?r A-38d <& 7%
(Adaptive Cruise Contro)l& HHE+E= 2 9] FEAEFIY(Partial
Driving Automation) “J-8317} o|fojgttal & & Uk sHARF [17] 4-1]°



et vie} Zo] g2 52 A5 (Automated Driving)°|2t7| Hop= 4
#+ 22715 (Driver Support)?] Ag4°] wthal & 4= Sit}. AREFY9 271dA
HH3(RAE A&, Conditional Driving Automation)= A ZHjLjofA &
Lok AlHR-3go] o] FoI| 1L 9lom, =g} 7% g0 dRshal weHe] A2 A
B 9oA= g4 £529 1% AEF9Y(High Driving Automation) B|IAEE
O] FojA| 1L Ut

% SAE J3016™LEVELS OF DRIVING AUTOMATION

SE SE
LEVELO J LEVEL1

SE SE
LEVEL 2 LEVEL 4

You are driving whenever these driver support features You are not driving when these automated driving
are engaged - even if your feet are off the pedals and features are engaged - even if you are seated in
What does the you are not steering “thedriver’s seat”
human in the
driver’s seat - o
have to do? You must constantly supervise these support features; When the feature Tnese_ automate_d driving features
you must steer, brake or accelerate as needed te requests, will not require you to take
maintain safety you must drive over driving
These are driver support features These are automated driving features
These features These features These features These features can drive the vehicle This feature
are limited provide provide under limited conditions and will can drive the
to providing steering steering not operate unless all required vehicle under
w'f‘:;t?::etshgzs warnings and OR brake/ AND brake/ conditions are met all conditions
¥ momentary acceleration acceleration
assistance support to support to
the driver the driver
«automatic «lane centering «lane centering straffic jam «local driverless @ *same as
emergency R AND chauffeur taxi level 4,
braking . . . . + pedals/ but feature
Example S Lo T «adaptive cruise [§ «adaptive cruise pt . can drive
Features Ry control contral at the Skecnig everywhere

warning same time wheel may or all

v may not be P
«lane departure . conditions
warning installed

For a more complete description, please download a free copy of SAE J3016: https://www.sae. ontent/I3016_201806/

[23 4-1] DIRNSAHSHSSAD) 71 XIB5H 22
Xt=: https://www.sae.org/news/2019/01/sae-updates-j3016-automated-driving-graphic

AL 71ee] S5 WoE E76k SHAEFR(EHE5)2] A8t Al o
o A2 ALs] oz "otk g2 229 7|dE0] 202088 EAETHo
A AR st out A=A Zoklal, =8l 5 71, A7 2Rk &
&Y & AEFYY] HAEE) ST o438] H2EA] XKBIAL et ERE ARAL WA A
QY FARE g2 A 84 == ALHL Ao

A&7 71e 2L 7IEU(Gartner)oll A 2T EHSE Sto] L Afo]Z(Hype
Cylcle)S B3M e &I 4= Qltt. Stol & Aol vl=9] At IT 4™ 4t
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Q1 =l 417149) B wAet MRS seAE FEsk] AASHe Teaoln,
FAHR A FEI GAE WEL [E 41114 AN

[E 4-1] 5l0|Z At0|29| AR LHE

= =}
Siblo] Z& TEA SUOHRIZE M0 CHet 7|7t SEE0]
Innovation Trigger 20O JAIS HE= Ch|

AEE e HHE
Peak of Inflated Expectations

2tHo| S| E2 A ARHZH LGN 23 7|YS0| E0S
Trough of Disillusionment EXt ESH MSSHK|E S|

FSINESIPN BN Bt RIS ATE =56 LIZIHAM AR AlRDt
Slope of Enlightenment LUORK|= B

AALA OFX
giid oial - &3 Z=7|HA0|H A AH0| HLH HEGHK = TA
Plateau of Productivity

X https://www.gartner.com/en/research/methodologies/gartner-hype-cycle

[C1" 4-2]= 202099 I#E A& T Sto|z Alo]ZolH, A&l
(Autonomous Vehicels)o] tigt & 7FA] #H-E FoF11 Qo). AR, A5 7]
&2 @A) ‘gdol Z47|(Trough of Disillusionment) ©Ao HEZ At A&
F9 714g A9 71t7F A-oldw Al7](Peak of Inflated Expectation)E A
U B2 A2t e} 7]&4 qtA o] RHs|= @Al = A= Zdsto], A&F
of thgt 71&Ae] E8Ha40] Skl Sl Ae I 4 Utk &A1, AT
71&0] XA QHg7](Plateau of Productivity) ol =@oH717kA& 109 o}4do]
29 ZA02 Aistal vt tiREL] Al7]&o] B TR HAE AX * A&
slof| =otA ER|9h, A8 7|0 483 AlFS S 109 oJulioflA M5t
o]t Ao|t} 3t 71A] FES FL 201599] slo|X AlolZoAL A& XEF
o] &3t AI71E 5~109 o[HE &SR HILE 4-3(A)] F), 20169 o] FF
B &3 AI71E 109 oo = al&stal Sltk= ﬁol‘:}( (1" 4-3(B)] &=x). 919

F 744 WU FUS BE AR V1SS ALY WA YA Lo B
2 eAot golgol aldslm, 43t Avlol did BEge 4 Bk Ut
2 & 5 Sk



Digital Personalization

Flying Autonomous Vehicles
Blockchain and loT

Data Marketplaces and Exchanges

In-Vehicie Advanced UX and Ul

eSIM
Micromobility
Mobilty as a Service

Virtual Assistants L Connected Car Platforms.

expectations

Automotive Real-Time
Data Analytics

Autonomous Vehicle Perception System

Automotive Lidar

HD Maps
In-Vehicle Services L Electric Vehicles
Autonomous Vehicles Over-the-Air Software Updates

Electric Veehicle Charging Infrastructure

Vehicle-to-Vehicle Communications Drpvor Monltoring Systems

Continuous Software Deployment
As of July 2020
Peak of
Innovation et Trough of Slope of
o Inflated -
rgge Expectations

Disillusionment Enlightenment

time
Plateau will be reached:

Q lessthan2years @ 2toSyears @ 5to10years A more than 10 years ® obsolete before plateau

[78 4-2] Gartner Hype Cycle for Connected Vehicles and Smart mobility(2020)
A= Gartner(2020)

e Asot Juy 2016
tnnovation  Ped Trough of Platoau of I Poakof
Inflated j Slope of Enlightenment . o3k of
Trigger Disillusionment Productivity Innovation Trough of Plateau of
Expectations. Inflated Slope of Enlightenment
= > Trigger od s Disillusionment Productivity

Plateauwill be reachedin: Faron
Olessthan 2years  ©2105years @510 10years A morethan 10years  © before plateau ‘Yosrs to malatream adoption: obsolete
Olessthan2years ©2toSyears @ 5to10years A morethan 10years @ before plateau

time L

A ()]

[12! 4-3] Gatner Hype Cycle for Emerging Technologies; (A) 20154, (B) 201644
Xt&: Gartner(2015), Gartner(2016)

olo} 2L A5 710 TSt B FA1E A5 47 Sgo] o2ee
Zo vhe, e BAS 95 220 ARe due AXIE S s
BIZE 7149 A9E 917 B2 Aol FACIUTHY, oAl AeFAY S5 P4
A7\ A7 @75He AulAg Al dat 4349 Fgo) 185 H2o]
Bag Zolth. olo] @S o) e oM AeFs B4 LIUAY B

2,
it
5
L
)
v
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2_XEFH0 = DIxls tAI2EEE

rio

AT a2 AT 71T oyt e Aol 295 B0, &
+eE FFE =t [F 4-2]= vFASAER(SAR) Y] AT E
) & ARzog yepdl 702 ‘2% (Dynamic Driving Task, DDT)S] FA,
A F v AJZDDT Fallback)®] H8 A2t oA 340 2F LAY
(Operation Design Domain, ODD) °] AF&Fd $5S 25— F23F 991%
= HolEt B AJRolA Ae8io] 7Hset AESE AlQlstd, 22 AT 7]
S5 HF5HL e Aol 39 dolkof uet AT o] 9 5

= Aol

;O
fr

[E 4-2] X2Fd &9 HY

2%(Dynamic Driv_ing Task, SeMAHA
g o DDT) F 2H = HMME | (Operational
H = 23|-AbsH OIAl DDT Fallback) | Design Domain
= otz mop | A8 A4 ( O Desio
£ = , ODD)
=3
o | M 7Kt SFIA} SFA} ol
BATT
1| M BX | 2TX}F & AlAH] XKt SHKt st A
et = o o] k=)
2| % Sy AJARY XK S2HKt st A
5?_"_‘?_ AHEI AHEI OX‘I ;|- [e] k=]
3 Xl_%_;'q_gcﬂ A|—|:I A|—|:| T'__n_II' I-“ol_ =1
ey
ITL—
4 >&9| UNES=] UNES=] AJAE Higt A
PN =]
%X'—-l E = St HO
5 Xe s AJAR AJAH AAE st et

EX: SAE(2018)

A& FPEHEL TFet 84E olsto] AHoE 4 Stk vlw EEWEHA
=H(Natioanl Highway Traffic Safety Administratioin, NHTSA)2] ‘A& A5
A P QPR =2 29 13t AT PAIARI(A Framework for Automated
Driving System Testable Cases and Scenarios, 2018) o4& *F4A9Y &

AE [O1F 4-4]9}F Zo] &3 dxeKPhysical Infrastructure), =32 A|eF 84



(Operational Constraints), EA4(Objects), ¥Z4(Connectivity), ¥4 =7
(Environmental Condition), A9 (Zone) 502 E&F5}a] A|A5t Aot ESH O
210l A5 AA Fol=(Waymo)2] ‘Safety Report(2018) A= A¥, =

o
Hoju= 9ol HAaAEAMinimal Risk Condition)& TEA7]7] 95}
32 HWFe AP A(Safe Stop)7ls A2 BAISHL At o]t FASH,
=g S0l AeFFEARE AeFgHE MuAE AD FY AutoXd
‘Safety Factor(2018) oAM= &[4 A-&+F& I3t ODDE A%, =2 73, &

e, 71, ARE S8 78 & 67 842 skl 9low, Asixl ODD ¥

grolMes 280l SEEES St .

olmat 1y 8t 7
g2 9y TSt &E b= I 71 | MeEe
NEE gz 7|M01| [[}E
EX 2 ST =2 < = mi=inl o
2 B9 LEF SY Ci2 At = conpay| | |ERSZEAT
9 At Y A SEXI2F
H ARt R 52 = M OJMBX M 222
=2 JhEntal o AR M| 2
= Qlmat MiA ‘
HER 7SR 9l EAIEHH| 2 X X
X OO
H oy Ry

[13 4-4] NHTSAS| ODD 24 E&
Xt2: NHTSA(2018)

A2 A= A5 LGVET BAE A7/ F75ka don], 4exY &
Jgo] AH8FY Ap|2| kgt A =

Ay, TS, A 52 ERE E23ES FESHL, AAETEE 5%
A} AlEEoldE 57 e TYs] ARFAEAS] 2 £ A

A= T e Y o® AEH =2 diside FF C-ITS
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(a) Morning Peak(8-9am)
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Abstract

Autonomous Vehicle Service Strategies in Seoul

Youngjun Han - Sehyun Park

Autonomous vehicles (AVs) are expected to innovate urban transportation
system as well as creating huge economic effects on a global level
Leading companies such as Google and Tesla are investing heavily on
AV technologies to dominate future AV markets, and many countries
including US and EU are supporting the firms by improving legal
systems and providing test-sites. However, uncertainty of AV technologies,
especially for ‘Full Driving Automation (Level 5)’, is increasing recently,
which requires new role of public sectors to support the AV technologies.
Thus, this research aims to develop proper strategies for AV service in
Seoul. To this end, firstly, this research identifies current status of AV
technologies, and investigates AV related polices for other countries.
Survey among Seoul citizens is also conducted to understand preference
and concerns for AV technologies and service. Based on these works,
this research suggests four directions to develope AV strategies in Seoul.
Firstly, operation design domain (ODD) for AVs in Seoul should be
evaluated and improved systematically. This research derives specific
road factors to limit AV operation by surveying AV companies, and
finds the limited ODDs could be identified with dynamic characteristics
with traffic conditions.

In addition, the manned service using AVs should focus on expanding



accessibility rather than mobility with high speed, and minimizing
conflict between other vehicles driven by humans. In this sense, this
research proposes AV service on large park areas and separated bus
lane at late-night.

For unmanned AV service such as delivery robot, on the other hand,
the technology of AVs might not an issue but the legal system for AVs
should be improved to define the new mode on the road. Space
provision is also required for the unmanned AV service.

Lastly, based on the citizens opinion, the test site in Seoul should be
expanded gradually. The available areas are quite limited currently, but
they could be expanded along with the development of AV technologies

and improvement of ODDs.
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