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(Deloitte, 2017) Fautsay 5 Jademunseunuafn STEEP Jadeduindeusisnangninaniiases
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(Uncertainty) tiiefumiadedngd (Critical uncertainty) Jsdiasdugaiaeuddai
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Politics

&

Environment

* Strength of IP Laws * Polluter Pays Principle

* Freedom of Trade * Recycling Technology

* Environmental
Concern

* State of Public Transport
Infrastructure

* Pollutant-free
Production

* Data Storage

* Alternative
Powertralns

UM 1-1 Jadeduimdoulaseaineanamnssuetusudluauian

747: The future of the automotive value chain: 2025 and beyond (Deloitte, 2017)
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(Alternative powertrains) 11 sguuduindaumelili (Electric) vsowaaidiainads (Fuel cell) Teay
INARDANABIAIULINIU NTVUETUEIU (Logistics) haznTeuiunsnansaaus wisetaduisesnis
\Wourevaasagus (Connectedness of Cars) BeagynliAnguuuuveasgsialvy sedadenddey
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Zone of interest //

Medium
Degree of Impact

Data Storage

Buying vs. Leasing

Importance of
Material Wealth

Low

Low Medium High
Degree of Uncertainty

UM 1-2 MssenszauaadEAyuazauliniusuvasladesalaseasng

QTN TTUEIUUA

7i447: The future of the automotive value chain: 2025 and beyond (Deloitte, 2017)
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¥
v A

PNU
To the ful
extent
Hardware Data and mobility
platform provider manager
OEMs
dominfte
Supplier the auto-
power motive
world
The fallen Below technologica Stagnant
giant possibilities car maker

JUN 1-3 MWaUIAAYEIARIMNTINEUBUATUY 2025

747: The future of the automotive value chain: 2025 and beyond (Deloitte, 2017)

® awau1end 1 Data and mobility manager
goamnssueusulunmewan madeuseldnaeidusiadiseuunnssiuiusud
Tugnamnssuuuuilagtu E-mobility (wumned sasudlnihudnduleuin uasiwadidonas)
n39uT8eTuf@ wasnndondelunsidunaindulneialy vidninansusudaiuse
Avuainasgusazduiiauiilansiulugramnssueeud Tnsiauenaniasiwazuinig
finannmane flaunsuenlugnaivnssuiiiiuinnssudesfoiniung suleu uazinnsgiu
fifunlaeuTsnnansaoud Tnslanzuususiazanuzseaundidouiiunumdidglunis

MruANgANTTUNISTOVBIEUTLNA

®  AIWaUIAAY 2 Stagnant car maker
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nguunedudugvassedidglunisduasuliiinnisldmelulaglmilue e udadelniie
sasnninangtimmanmsldmealuladeueudsaludviliguslnannamudesiily

wAlulagnanan

® awauAnyl 3 The fallen giant
luswansasudinudAgiisawagunvuglunsidumne anuifwalavesdesagud

anad 89n311u Jauilvuesiimaiumaduiisaauinisvseanudesnisiugiumiou

durngulnamily dlauusngpamnssueueudiloniadidanamnssulaunduludnuue

Y 9

29IN5IIUSNSIUASAENIS (Mobility-as-a-service) U Uber Grab vilsinilsfiannaisuie

a

FOEUAAARY LazeanIMUIETIEUAARaY USENHAAEUEUR T s azanduulagnis

UFUUABUNTEUIUNITNER SINTINDINAINGAAIMNTTUETUEUA LUNNURTIITIaT1UIULNN

q

&

WU USENVURS

® awauAAf 4 Hardware platform provider

Y]

diaulugnamnssumaluladansaumalasidviadnuiuisurildyarivesgnaivinssugiy

Y a (3

¢ awv Y a 5 = I3 1 a v .
gus USEEHanTosuaiunu e dugndnsosudnuidelaulifingvie (White-label

cars) UaNANNUU USENERNANTOIUNILADINAULNANNDTUANSUSLUU infotainment way

Y

mobility service talidsmsunumegluanavnssueueus

1.2 Mmswasusdadlurinlggunueueuduasuulliugaamnssugueudaden

nsidsuwdasmanalulageueudlugeuesudadelniaianansenusslassasiauasiog

€

lgyaarlugnainIsugueudfuandly sUN 1-4 NANNHHERSUEUAILTUTUEIUIINAHER

Fuauluseaung 9 (Tier) kazlignunadesesgangaluvislggunuavildsundadly lngasdigiay

Y

5¢lningsAad Y 9 Wnwiertewngdsdu laun n1sndngunsalveseueudadislu (Device
manufacturers) §anduAledl (IT suppliers) #Hluin1seaulall (Online players) Wagyliu3n1g

AUABANT (Telecom Companies) F1@namnssufinau1tsuluuIAnILt T dIuLULaeN

Y a

NYAAMNTINYWUANINDUY TUYUETLAAIEAENTTUANTINHERTOEUR (OEM) 8198089

Y

1 @ a 1 a = 1 1 1 & v 1l
@EJ'NI?ﬂ@ AaIlusregiatandsednu 5 U W’Jﬂiqjﬂuaﬂﬂﬂﬂﬁq%ﬁ’]ﬁﬂﬁiﬂEJ’]‘L!EJ‘UG]EJ\?‘U%I&I&Iﬂ’ﬁ

v

WagULUaInUlASIAS1I9UINTN NAIABSINSULUUNISIAMITUAIUML DULRY (@auaumiy Tier) wa

Y

s1e9uatuaNysal



§ av

Tasen1s “Msdnn1sauiuasysanmsvssinulisgnsAmansinanmuningiaans Ideuazudanssy

(971.) Aueugudaselna”

(%
a a 1

wiludnd udniiAsadostueusudaliolmiiAndu enfiousudlniuarsalul@ ldun dudn
wuame3 uelmeslii wagszuunsIndUsne 9 (Senson) [Manelas 2 uay 3]

uanani ilenavaussaudesnisvesiuilnafifvarnvaisuaziudeuulaseg1emnga
10T U nsudnsasudasivaaaaivauifusaduas (Model life) vils OEM Fosuvaniinfinig

aaﬂLLUULLazﬂ’wm%ua"mu’mi’]8ﬂ131ﬁ;§m5m%udaul,ﬂuﬁ%’uEimiau Fauasinanazyinliiianis

Y

N o &L Y a 3 & Y ] = & ] I &
L‘Uawuﬂaﬂugﬂqumiamamammamawm IMNNITVBUUUFUAIUNIDNQUTUFIU WUNTHOUU

Y
Module w3aszuugeos 9 wenatni niswdsuwdasisnanndidaaliiadiauselmdluiddgunu

Fearog seninHAnInLURLaYINaRTUdua Uil (1% Tier) M3end1 dndndudiuludiun 0.5

4

(Tier 0.5) [MuNevaY 4] FUDULNANNTAINAINITADDNWUULASNAILITUAIUSINAULNAR DU LY

Y Y

| a

sefu Module ¢ saufafinuanunsasis Module wioszuusng 4 rdeiu iledseuliruan
soeudld wagdefiamenissdnsneuiuasdudiu ifeansesdemnudiunisesnuuy uayideiam
11nBetu agliRanguuIsnaldmUInwduimngss neias 8] Ssazdiunumluviasldyad
1nBeTude

lusveznans (5 YPulY) azifingsianislviuimsiAumavuds (Service provider) Lagn13gua

Y a 6

[ 1 o A o a a vV [J v o w 1 a
Snwdanvrgenaniiugsialiveya (Data) Wuladudidsy Maneaw 6 wag 7] 9Iur9siifnansngud

Y

|
U v a Y

selnd [Muneway 5] Aesuimunasndnsagudlvinu Service provider 3oudnseNIANULHEn

L3 ‘{j U
q
Parts / Component Module / System Vehicle \ Mobility Service \ Aftermar ket
9 Supplier / Supplier Integration / Provider / Service Provider
CAR MAKER
Ramp-down Supplier ( Tier 0.5 Car maker Data-based Direct Channel
of fading technologies 4 MAGNA T Service Provider Aftersales

OSVSTEM INTEGRATOR | RIVIAN

3

nauva
Digital Module /
Systemintegrator | | | o veresr

Digital
Technology

Tier 0.5 supplier

9 Specialist ) BOSCH FDI'II"
Digital module —
DEN
E-drive and Battery specialist SO -
9 . : @ntinental s ~White-dabel”
Digital technology Velodyne LDAR Vehicle Uber
Aut /C: ted/HMI Specialist Manufacturer
. wtonomous/Connected/i specalist g df

@ *APTIV: A MAGNA STEYR lgn one

—
Advance engineering and digital services / software providers
[ [ -
e NIy /rplus
SReAFEY

o RAMP-DOWN SUPPLIER

2" and Lower Tier supplier

5UN 1-4 Taseadrevasgnavnssugueunasiolv’

L Oliver Wyman (2018), Future automotive industry structure until 2030 Wwaz g@nUugueus (2019) Taldusuusliaulaungse
nsiageamnIsueueuaislntvesUsenelng
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uanannsasuudasiuiaulunisleyarieugudnds Fmunsdsundadduiiu
AT TdudiuUsznausie 9 vessasuiasssuugenduiiiduieadewnnd st Tnednns
annisaiin Tl a.e. 2030 genduasiildlusmeudadelviagiunnds 300 druussia Feannnia
sopudsziuiFesdutlagtuiifl 100-150 duussvia uazannninlueiesduluds 787 daquuiid 18
AUUTTVIN azﬁauiﬁt,ﬁu’jﬂaﬂa@hmm%ﬂsﬁnﬂuqmammimmuauﬁ%ﬁzﬁamLﬁwﬁyuaemmﬂ vt
svuugendwIfinndu Wewnannsvhemesssuulususudadslnifesnsaiudaaserann
89 ionouaussaudiosnisvesuilaaiivainuans Feamsauazanauisuazauaonie
1ndeiu FaavriliAnmsdsuulasicludiues JULUUNNGINAVIRAAIMNTTUETUEUA WaSNIS
penuuvsususdasislu Adanudulugai (Modulan m1ﬂs‘ﬁuLLaz@mﬁm%udau%%’um%iumi

DONLUUNAILININTUNINNDU LATN1TENLUUIBNALISVBIL U UAL UL UNUINUINTY

@ AUTOPARTS VALLE IN 2025

ECUs/DCUS Powertrain-EV 9%
Infotainment &

Climate communications Interior

Control i 9
I Powertrain-ICE Electronics 24%
ADAS autonomous devices Wheels & Tires 15%
Electric and sensors °
e £
) . - . \
Electronics for EV s ) N\ ‘
(] = Y |
S .
| Chassis 10%
ECU 14%
Frame

Brakes seats  Body
High voltage Software 6%

Suspension battery Body 22%

Source: Deloitte (2017), The Future of the Automotive Value Chain: Supplier industry outlook 2025
Mckinsey (2019), Automotive software and electronics 2030

JUN 1-5 anansalyadiBudiueueudlul a.a 2015

171.'1/7: McKinsey (2019), Automotive Software and Electronics 2019 uag Deloitte (2017),

The Future of the Automotive Value Chain: Suppliers Industry Outlook 2025

INTILNUNTANYIVBIUTENEYINITY McKinsey (2017) NANwInMsiiulavesnaluladuas
AaneueudadslnduazaIansalnainlagsInvesgnaInnssueueualul a.a. 2030 laenis
Y} ¢ = Y a X% 1 ! N o
dunrvalanurivainguimslugeamnssueueudialan nudsasudlungy CASE. 4805013

WintuaIndagdu lnelisneasden fadl
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grugudldoudauazvuTanluta (Connected and Automated Vehicle) agtfintuoeng
110 1guTEN McKinsey a1nn1salan Tul a.a. 2030 sasudanuglnisovay 64 gdszuudu

onluifegraloeiisedu 2 uarauansadulsnluifseiu 4 Seuay 3 (FUN 1-6)

Vehicles by autonomous-driving (AD) features, % of total vehicle sales

63 64
| 4| ;
24
47
39
+16% +4%
03 per annum per annum
2020 2025 2030

Note: The base case assumes medium levels of technological disruption and customer adoption.
JUN 1-6 wualduduuuseueudadislvailul 2030

7407; McKinsey and Company, Private autonomous vehicles: The other side of the robo-taxi story

gugUs INAT (Electric Vehicle) mnn13alinmnUssinasig & Nanauuleuigmueugus
Iwihegadutuazyilidnduvesenusudlviin (amesaewdt) Tdndudosas 80 vesUsanm
Smhesasudlalud aa. 2035 udegndlsfnu dadnidsliinnmediaginliussadmunenis
Usoersuauiugud (Net Zero) fifoansdruutamsnannveseueudlilin fesas 90 vosTuw
Inesosudluilud a.a. 2035 (

1
=

3‘1J‘V| 1-TError! Reference source not found.)
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Scenarios Markets, accelerated scenario

== Netzero = Accelerated' == Regulatory scenario’ e EJ «= == China eee+US
100
90
80
70
60
50
40
30
20

10

0

2020 25 30 2035 2020 25 30 2035

Uil 1-7 nsananisaidadausasudlniinent a.a. 2020 A a.A. 2035

1 McKinsey & Company: Why the automotive future is electric (2021)

Usn5ldarueIueusisuny (Shared mobility service) McKinsey man15aldsdndIunig
nsnanavesu3nsldueusudsaiulilunsdneded a.a. 2016 TnepnnsalinUsunmnisie
sopufvowanlandgifiutuen  egwaiios uluvasiientu nsnsouasessaBuidLyAnaay
anaslusnfiEluuiiy dreaundenvesianaluladmsiudsmudafasiilrusnseng o s
USNTsnTesrerdunaszeze Inganiznsldusnnsuuss 1wy Robo-Taxi finnnumdousnniu
Tamanisaidn Tl a.a. 2030 Yinumsuisusasudiiensuinsldnusueudsufiuazgeiados

ay 10 Y0sUInunsvesaguAanaInilan (Ui 1-8)
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New shared vehicles

87
Private vehicles
2015 Urbanization Fewer private 2030
and macro- vehicles
economic
growth

5U# 1-8 M3man1saldauiUmIenIsnaInvassasudwuuwdslulula.g. 2030

77:117: McKinsey & Company: Automotive revolution - perspective towards 2030 (2016)

1.3 @01UATNVDIYAFNANTTHEUBUALNY

Fausigaslasung 11090 A 2020 nszitadagiiu gaamnssusueudlnedaadld$u
HANIENUAINAITUNITEUIRVDINSELATA-19 dwnalisenusasunlaesinlulsemnalneg anasegns
soiflownasefifinisundssuinaialnl egrdlsid wihimanisaansfousnsusvanunazanas
ogailfoerdfny uivSunaaanzifousuoudlnii (EV) Saldasuaulaiidey nande Tudl aa.
2019 Usewrlnedisiuunsaansifousoousdlaliiinuy BEV s1sdu 724 fu uazuuy HEV 520y
PHEV 26,447 fiu sioanlul a.d. 2020 SUSInansaamslousasudlniwuy BEV dadudy 1,290
AU Lazwuy HEV 590U PHEV 29,460 fu Antdusnsuivln Sesar 78 uay 11 muaiey Tuvned
gns1uAvlnvessasundunungluanasiesay 20

Tud A.f. 2021 (UNSIAN — AUBIBY) WU Usinaaaneidousasudliiiawuuleusauazuan

a

dulause ddndruuSunuaansidoumput1msan Tugieiesay 4-6 veslsununsaansideusnaus
v Tusarfisasudlniiuuununmedidiuudsiiulnedeseiios Tneluras 2 Weuitiiuan
(nsng1AY 83 Ausew 20201) Usinaunisaaveifousaoudlnfiuuuwunmesiiiud udaviada 910
¥ovaz 0.2 vosUSunanisannzidousasianun Wudewar 0.4 vldiiletiusinsennisaanuidou
Vavuadaieutueneul A 2021 SUSinansaaneSeusasudliiuuuLunmes Ay 1,502 fu
wazuuvlauda 32,505 Au Fageannindfikiuanluste 2 Yssan uidaedslinund wandliiuds

a a a & ' ! Y a Y @ e [
ﬂ’NlIUFJlI‘VILWUIG]?J‘LJ@EJ’NG]E]L‘Ll’eN?JENﬂ'ﬁ‘U@‘V]%LUHUiOEJUG]WLWﬁW LazLanlMANDINITYONSUTDY
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[ (% '
a

AUSIAANNAITUNINAY TININsTdsasudnategves ulafisneudliiuuukunnes NsIAY

%

Sudulins 1 duum vilvnisndanalulagsanaidululsaetunihu

MOTOR VEHICLE [BEV]

400 0.5%

300 0.4%

0.3%

200

0.2%

100 0.1%

O il
OoC NV DC

~
—
MR

un n [oe]
(BN
MY

< o -]
8 88
JU JL AG SP

JN FB

MOTOR VEHICLE [HEV&PHEV]

6,000 6%

4,000 /\/\ 4%
)
Y

2,000

08
2,970

4,354
3

’

3
2]

)

2,124

el

IN FB MR AP M JU JL AG SP OC NV DC

14,520

0%

JUN 1-9 drundsdSunanisaansidsusasudlvii

(AINUY) FIUMUITOEUR WYUK URRBS (1Wa) dauussaeusiniuuyleuse

fa v

MndayanaudiTvenamnssueieudadslnl anrdugueudlasiusinenlilul a.e. 2020

]

anansauUsUsTnaunsislarudAgluanamnssueusudlavianun 3 nqu (JUN 2-6) fell

Ly

nguus¥ngusenaverueus (OEMs) Aeusennaviasng 9 amuiveusznausagudnigla
v 1 3 v '3 v Y] ¢
gvpveInuee wuteendu JUsenausaeusd 21 91 wazkUsenausadnsetueud 12 58 laguny

1 <, a o i a aa i a o v a & a v | v o
MINUALYUUTENANNAINYA Wﬂ@ﬂi@ﬂi@ﬂ@nﬂﬂﬁmﬂﬂﬁm@ ANNENUITNY KRB IR G]ELUW@QG]@']WV]M

[
= =

Fadudvieveslnetios Wemiuynuisnilitine guszneunslunguilazdisnelesm 1.6 ddw
v uazunusundusgldannuisuanend Wesnnuidnsasuddiersnatiduuimnimann
Qaswﬁgﬂé’qﬁsummﬁﬂmsﬁ@mﬁuﬁw%ﬁ’mﬁwﬁmaaum‘lmmn wazdaiududnvesesdnnuiuay
waluladtuiheing 4 wtarusolasunsuaniaeussniniu mandiinailvaiuazainaiiy

waazUsene

NANTUAIY WaLINEIbIALLA

nguenandusua Uil 1 (1 Tier Supplier) Ao §IANWTe

Y

A e

a ) v

159919U52NDULIUEUALALATY LU LASBIYUR LUSN a8508UM SeuUdannsaind 1Judu J9nedl
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v 1 v v
a a ! ~ N v a

ANNaEnsamemalulagnisndnudunlauinsguaungusenousasudivun I9edu 525 91¢
wazs1elasan 1.9 duduum Tdadruuienananfuszsananmis waziimdeiduuensiumu
wuuseAdevuaulvg wuu Joint Venture wuuaulnedeviudulug suduisvaulne loed

dnsauselalnalAeeiusnIa1uYeelATIas19UTEN

Y a Y a

WHAATUSIUSIAUT 2 Uhasn N2 (2" & Lower Tier Supplier) § 3AMMI L NARNTY

v Y

(4
A a a !

d1uga8 (Individual part) tNednaslALNNNARTUAIUAIAUT 1 19U NEARSuILATITNINaLazlany

54

a & a

N5 wanafn g9 wdn Sldnnsetnd uia waznszan Wudu Feo1alasunisaneneamaluladann

[ 7
N v a

nAnTuaIuluA U 1 99y 1,687 18 tnerduuiemaulnefeiwisvasfanisianualunguil us

e

v A

nduidnduneldifiesiosay 13 nmeldauiomn 1.9 §uduum

061l5AR Tunswasunulugenamnssuousudiasiell szidunisaanudsuntag
adilngliignamnssueusudlnednads Sagiivislenmauazanudiimelnd q Titugusznounsi
Aendes wWutudlml 9 Fesfifuduananudesnislndeenatn wiluvaieatu Juduiy
vndmoesneluneusiaiElmltutudueioseuding 4 sauianmsianmeluladduged

uigvUszneunsnsndnsaeudensarlilanuiuanuiuazmalulagesnuniaiin

NUMBER AND REVENUE OWNERSHIP

0% 50% 100%
2 1 CAR 1 2 MOTORCYCLE ASSEMBLER NUMBER

REVENUE 1 . 6 TRILLION THB REVENUE

ASSEMBLER

5 2 5 15T TIER SUPPLIER

REVENUE 1 . 9 TRILLION THB

15T TIER SUPPLIERS NUMBER

REVENUE

ND
1, 687 2NP & LOWER TIER SUPPLIER 2ND AND LOWER TIER SUPPLIERS NUMBER

REVENUE 1 .9 TRILLION THB REVENUE

Pure Joint Thai Pure
Foreign Venture Majority ~ Thai

sUfi 1-10 Taseasrsgmanvinssusuesudlnglud a.a. 2020

71107: gueIegnamnssueesdalelval ao10ue e

1.4 Wlguigdrugaannssueusudalisvivesussmdlne
AugNIsuNIsUlutse ueud lNiwiewd w3e vasndd lauauswuiuleuieniu
gaamnssugugudlilinliludiufounguaian U a.e. 2021 lnemmuadimanen1suansueudi

Uassuafiwdugue 5o Zero Emission Vehicle: ZEV Tildagnaioasosay 30 vasdunnnisuan
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sosuflutszmeisuanmelud ae. 2030 uadldFedonatneteiloue 30030 Tnsiveasden
fail
Whvianemskdasusud ledvuadhmnensudnaeusudiiihaszan Tuutasyssunndsdl

sapudtisuazsansEUE 725,000 AU dnsorusudlidin 675,000 Au salagansuazsaussnn 34,000
fu warvdaasunisaneueudliingy q fesaaude Selavans wazsaliszuuss wazdnune
nsdaasunsldeusudluinlulsama lnaludmuedmsunisldnuasanlulszma wiady
sasudiauaysanszus 440,000 fu sadnseIuBUR 650,000 AU salRLANIHATTAUTIYN 33,000 AL

siail Wlelwussaimnedenan Wimuamasnisdleatuayunswdanaglfomueueus
Il #sil wnasnisdaaiuanniivszglnii dfuuadminenisdaaiuanivseqlafiuousa
(Fast charge) 12,000 #3918 wazaonfidudsununne’ (Battery swapping) @1MSUTnINTIULUA
i1 1,650 anndl wasnrsnsdasiunisldeususudlaia fanasnsmanisuarlildn®
lneilnnsnisisadiusunsaeasunisidausadnseusudliivesgsisvudadondirduagnisly
slumiienuresniedy wenani elinmsmsdaadugaavnssunisndneusudlniuaz
Fudau iteliuszmalnedugunsudasueudlifiuastudiniiddy Seldmmunmnsguie
AsouAay WiawdukudnasuUsEnaunsTesTuNTUA R ude ueud i warunuiiAsados
funsiauyaaIng wargaThe naswaulansadreiugiusasiueusudlnil vamsduaiuannd
Uszerugudlniiusziandng q 91y saufamsiaunngmneuazssdeuiiiieites msduady
weluladanivnie Waufmsndauasldomnunneidmiveusudlniilussmna aasaaunis
AdauunmeInldnuuduas e yaansitesesiunudesnsfiinulvsl

siatl lutlguniassvesusamalnedslufulsuneviensatuayudegnamnssueiusud

adelvailuguuuudu 9 uenaineueudliih

L% 4
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—— wusMmvAlIsaviasy —

m——— 14/ guguUaiwwa (EV)
| yovus:lnAa

awulsvig 30@30

c'IL'DIU1wac15n ZEV (Zero Emission Vehicle)
SﬂUUOnUHOSUHWUIUUHUH ?KTOOEJ'I\)UE)U 30%
ua\)mswaomuaumn\muo?uu A.A. 2030

|U1Ku1an1sw§c1muauc1'MW1 — _
a\)lasumswao

;x%

Woe, 675000 M N
) O\ I | ﬂU %\

snaudlf\)ua:snnslzyz Q\‘i snuaua*snussnn s T:‘:%-‘i“-«f..f\\
725,000 AU 34,000 AU

iWhKugnsaviasunisisenugudiwwa

savnsgusuc

FolNg 650,000 Au  LLJLL
4100008 gy 33,000 AU

nsdviasuanitisaus:=2anugudiwin

Battery Swapping Station

IUU Fast charge

12,000

=il andduilasunuaiaas
]. - drsusndnsgugudiww

-
- 4
Ko91¢ 1,450 aau
vrasnsaviasu ZEV
N1SdvIaSUROaIKNSSUNTS NS&vIasy nswasunTasvaswwugiu
waagusudiwima:sudou | mslgusudiwi sovsugugudiwi
walkInendugunaswaa : Aouasnsnome ﬁp s““’";"m 13U adSaUs=IWE nswauun
muauoTv;qua Budou e na:nlifsnG _»  noKuglass:iguningddoviia:
naAty : 3 doiasuinalulagauisnnsa
n <2, n souBvmswaanuaiaaseuuaWW
> : T lansidnuaiaasnwaaluussing
sdinouuloune
| \ {g uazuwuwﬁ‘uu'mu
STATIONL= ® nszunsruwdveu

A 1 suaanIsaEsugueualWiiauuleuny 30@30

T80: ATENTNNGNIY
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uni 2 waluladgrugungialn

Mndgmmsdanndey uargtRmameresauuiiiatuazauunannisldausasuiinnndy
140 U Ysznoudunsimumaluladlasanizwaluladaisaune wazanuassniswatatdyniaiu
awandey dwmalimaluladesuiimuivasuluaniay dweudlatlymsingn fintuainnsld
g1ueud nemsudlusuiuuiAsdusueudadslm Geszneusemealulad 4 waluladndn fo
g1uBus L1 (Electric Vehicle) srupus §lusi@ (Autonomous Vehicle) n151d s s ueus

(Connected Vehicle) uagnsldenususisaniu (Shared Mobility) wiai3endus 31 CASE

(= ] HUMAN-MACHINE-INTERFACE
’ New and digitized control concepts for driver/car
interaction

Additional safety and (services) revenues
through increasing connectedness

Artificial
Intelligence
A C . &
O < -
. . ) ) k ) - ?\ A‘«'(‘
AUTONOM > VEHICLES ~ (~ - HANGING STOMER STRUCTURE
P — | Py AUTO % L
Progression of today’s partially 1 / Q" ' <, | Partial replacement of individual vehicle
automated driving into fully INDUSTRY ° buyers by large fleet or group buying driven
driver-less vehicles . - PR 2 by mobility-on-demand services
TRENDS 2030

Digitalization/Machine Learning

DISTRIBUTION CHANNEL PAY-PER-USE

—_ NEW DIS

‘ EL
Increasing electrification of (- Provision of selected vehicle features as
powertrains, resulting in decreasing - pay-per-use for certain target groups of vehicle
penetration of ICEs owners

SITAL INDUSTRY

Increasing digitization of processes through
predictive and adaptive data capability

UM 2-1 wudlduvasanaminssaeuesualul a.A. 2030

##1 : Oliver Wyman (2018), Future automotive industry structure until 2030

waluladerususdnia (Electric Vehicle) WWuwmaluladiuasunladseuuTuLana ouved
sopusananildiasessudduniunisludunemesinii TnodqauszasdiioanuSuiaunisly
‘3 a a % 1 a £ 2 gj dy 1% U -'-ﬂl
Womdaeada kazonsin1suasslaiwainniskasasus 1ai nistsuamasluilunisturisueia
Tdsamnuias ossuddununelule lngaziSunsnoudinaiuln sasudlauia (Hybrid Electric
Vehicle) lng enugudlililn dvainviateussinn wansneiueenluiuuhuuresseuuduindou wae

a v =

1Yef Terduunnsnaiueeniy daandluun 2-2
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HEV PHEV
gl B i ¥
%t% Be¥
|
M . .
A _K ]
'8 %
0 . () Higher energy () High energy (4)
Advantages
efficiency efficiency O
comparedto ICE ¢y Home/Workplace
() Flexible charging recharge O
options () Developed fuel
() Long driving station network o
range () Buying and use O
incentives applicable
in specific countries
0 Disadvantages 0 I::;\rple;( gically O IomLpIe).( gically 0
¢) High exhaust ) Higher price (V]
emissions compared to ICE
€) Fossil fuel €) Highenginenoise )
dependency
€) High engine noise
| Fuel tank * 1 ] Battery H; Hydrogen tank FC Fuel Cell

EREV

of
| e
B
High energy efficiency

Home/Workplace
recharge

Developed fuel station
network

Low exhaust emissions

Buying and use
incentives applicable in
specific countries

Technologically
complex

Higher price compared
to ICE and PHEV

Shorter dniving ranges
than HEV and PHEV

ssss ICE

@ Electric motor

BEV
B
e
'8
High energy efficiency

Home/Workplace
recharge

4]
4

4
4]
4

Low engine noise

Buying and use
incentives applicable in
specific countries

€) Technological

uncertainty (esp. battery

performance)

) Higher price compared to
ICE

() Few charging stations
€) Long charging times
€) Short driving ranges

Zero exhaust emissions

4

4
4

4

v
V)
O

FCEV

¥

-

For.

%
High energy
efficiency
Low engine noise
Zero exhaust
emissions

Buying and use
incentives applicable
in specific countries

Technologically
complex and
uncertain

Highest price of all
options

Limited commercial
availability

No developed
refueling network

} Electrified ancillary components

ICE = Internal Combustion Engine; HEV = Hybrid Electric Vehicle, PHEV = Plug-in Hybrid Electric Vehicle, REEV = Range-Extended Electric Vehicle, BEV = Battery Electric Vehicle,
FCEV = Fuel-Cell Electric Vehicle; Source: Oliver Wyman *E-Mobility 2035" study

Uil 2-2 Ussianvaseusudlyiin

##1 : Oliver Wyman (2018), Future automotive industry structure until 2030

Arumalulageusuddnlud@ (Autonomous Vehicle) 19aL5 UANIINNITHAUITEUY

YIENAOH TUT VUGS

Qe

IR oK

maa{{“uw (Driver Error)

(%
4 = v

Tuanuin1sNguTauLING

a

[y

SEAU FILATEAUN 0 D9 529

- 7 - A
0 1
NO AUTOMATION DRIVER ASSISTANCE

&
NU
5

[

L

2
PARTIAL AUTOMATION

You monitor the environment. You are the driver,
even when automation features are turned on.

System supports you driving.

Steering OR speed
are automated

Uil 5 Asansluguil 2-3

(Advance Driver Assistance System) %aiwmzﬁmﬁwﬁmuqmaauﬁlﬂa

= N a ay a wa & - a v a = s
vilunsalndlenaingUivndiu ieanauianaialunisandula nsemiunusngud
noudazimuIunluszuutuldnlud® fszuvaiunsaniuausaeudiesla

ANaNsalun1sTUTS M lusTRveIsneudausaLUseantaldy 6

- A 2&‘
3 4 5

CONDITIONAL AUTOMATION

HIGH AUTOMATION

When system requests,

you must take control.

System operates when
specific conditions are met.

FULL AUTOMATION

No requirement for you to take over control

System operates in
all conditions

Steering AND speed are automated.

JUN 2-3 sEAuANasnsalun1sTuTanlusia
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N3WWeNsaeIUEuA (Connected Vehicle) Hyasuauainmsiauwmelulagansaume vinlv
Ualonalvianunsadeinudeyaldsingigsdu vlmfauuifanisifouroseninasaeudiudwme o
Aanansluguin 2-4 Nall Gadluudanisimaluladideusdesusuildsiuiveuguddnludd ety

UszanSnnlun1svinanuresssagusonlulfnnle

Vehicle-to-Pedestrian Vehicle-to-Network
(V2P) (V2N)
& o
W i
Wi
e.g. pedestrian in e.g. traffic queue five
walkway ahead kilometers ahead
Vehicle-to-Vehicle Vehicle-to-Infrastructure
(vav) (v2i)
[ ) (
®
2 .
N/ &S ®
e.g. emergency e.g. traffic signal ahead
vehicle approaching turning red

JUN 2-4 Uszinnuaensidausiaeueun

'
a

nsldeueueudsInty (Shared Mobility) 1iandud sitguilaeldausgudiusenaaglyl
fladeindu Shared Mobility 877 szULBUdIATY (Mass Transit) 3asauiing (Taxi) Fsdeidu
nsldususudusuisau Wessneus 1 dugnldnulneduiinavatsau uinsldaueueus
iy Tutlagdu shazgamedsluguuuulm Avanidududesineiinsldneususisniuguuuuiin
linseurau dauanduguil 2-5

Ideal Use Case for Different Modes of Transportation

Source: CAR, Center for Automotive Research (2016)

Ridehailing / Taxi : © CarRental and
Ownership

Ridesharing / Carpooling

Flexibility

Walking :
and Biking "
RN Mass Transit

Trip Distance
JUN 2-5 Ussanvasnsidaueiueunsiuiy

#41 : Oliver Wyman (2018), Future automotive industry structure until 2030
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98 MnAluladaNugUANINUA

AINALAIUDUIAR ANWULVDITOYUABIALTAIULANAIIAU

panlumutadenig o nate Jade 817 dandesnisvuds Auduidivessosus aouiinldau was

aaa

sgRuANLansalun1sTuTsnlulR Avdwmalvisaeudiisus wazialuladfidnsaneluunndieiy

ool fauanslugui 2-6

The use-case framework for autonomous driving provides

ecosystem-related insights.

What is heing
transported?

Passengers

=

Goods

Transport of
passengers and

of goods are

vastly different
markets, each
requiring specific
technologies,
regulation, business
cases, etc.

Who owns the
vehicle?

Private

Fleet
ownership

Ownership of the
vehicle will affect
vehicles sales {and
therefore profit
pools) and will
have implications
on business
maodels for players
in space.

Where can the
vehicle operate?

Highway

S

Urban and
highway

Technology
reguirements are
different for
highway use cases
rather than urban
use cases (eg,
longer-distance
sensing, narrower
field of view).

Source: McKinsey Center for Future Mobility

s‘ﬂm 2-6 SULLUUGszmuEJuﬂasJﬂ’luu

What technology is
being used?

@

Drwlng assistance

Partial Full
autonomy  autonomy
As technology

improves, autonomous
driving will apply to a
larger number of uses,
increasing potential
impact on profit pools

and business models. .

7 : McKinsey Center for Future Mobility

2.1 winltumalulageueunlnii

grugudliSudaiandaud a.a 1832 LLﬁiuLaaﬁﬁguLmﬂIuIaﬁﬁ’ﬂLﬁuwé’qmué’ahjgﬂ
simulmngansenisldmusueudliin sunssiauunneiaiioulooougniwuniuauaiuisa
ndaludandedld neusdu Jymuadvannisldaueiueudias sssudduaiuaielu il
weluladenueudliinduurldsuauauladnads Tne srsudlniddiudseneuussnauiiddy

fauandluguil 2-7
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Charging Power
Station Control Unit
Traction
Motor

JUN 2-7 doudsznaudfyvaseusudlni

2.1.1 uumAsIENUBUALITN
sugudliiludagtuieliuunneidiioulossu Wesaniinrmgndsaudunzgeinli
anunsaussgndsnuldunnniuumseiussvduiifiminuindu utedislsfngldmnuusudlii
Tudagdudinudssaulaym anuivadesseeninisuseglniin (Range anxiety) neusiusseziian
Tumsdszglwihgddnauunihmaduihiflusasudadoeuddununely dwaliuumadunis
WA umn 3 duveusus i Twaunsadmd undsemuldund u Tng New Enerey and
Industrial Technology Development Organization ﬂizmﬁaj‘llu ﬁg’}uﬂmmamsﬁ’mumumma?
dsusuesudlainly fuandlusuil 2-8 Tnsmsianwaluladuunmeignuuseendu 4 929 fail
® <l 1 sywined eue. 2010 — AA 2020 WhvsnensiaumelulaBuunne? wWhinsiaun
wusmeaLieleseulivngauiunisldandugugudinih
o 29l 2 58m319d A.A 2020 - 2023 Wanaluladuumneitugs Tas nsUuLldoy
dunauniafiuui ugukunines Afsuriaiy il el vaussaugliuuanes daa
winganfuueudliannty
® 237 3 sewinel A.A. 2023 - AA. 2030 MsRauImAlulaBuUmMETIUN A LUALADT
Solid State Furfiun1sivasuaniuzvesdiuusznavlunumneibiiduveaudslilfuniian
Wialfiuanuandanudungy uaiiuanaasadelunisldau
o 9237l 4 daund a.a 2030 Wudull mMatmuinelulafuummedagiiianisunsldussn

yinduq Wenaununsidaiielunsudauuanes weundymnisvinuaauingaudmsy

s1e9uatuaNysal



Tasen1s “Msdnn1sauiuasysanmsvssinulisgnsAmansinanmuningiaans Ideuazudanssy

(971.) Aueugudaselna”

HARLURLADY kariauAuauTRveunneIilaANgNdIuTINIzIINTY 1ay LUaneS

=

TunguilsudinmITonasimuiundl 019 LUaWeITIn-uas Laslkunnesaiioy-ies

Solid Inorganic
Polymer  Ceramic

>

LCO LMO

CURRENT LIBs ADVANCED LIBs SOLID-STATE LIBs

BEYOND! LIBs
2010 2015 2020 2025 2030 2035 2040

gﬂﬁ 2-8 NEDO Battery Development Roadmap

Cathode Anode Cathode Anode

Conventional Li-ion Battery All-Solid-State Li-ion Battery
5UN 2-9 wuanaidiieulesay uasuunnaaiisslaaaunuu Solid-state

7 C vu (2017), Probing Li-ion transport in Sulfide-based solid-state batteries

Lithium-ion Battery Lithium-Air Battery
LY Ay

e-

v Y
Anode Cat) node Cathode
Use outside ::
> oxygen -

e

UM 2-10 wunmasaiiiealosau uazuunnaIaLie-uas

747 : http://blog.latrivenetacavi.com/
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2.1.2 UBLMBIVULARDUVBILIULUA LT
1DLADTTULAA DUV UL UA IUHNT ULNEIASIMENVDI WS UA TN FIUWNUATDI8UA LY

sngudinssdeuddununiely waluladvewawesgnimuiundunannuuds waslinisldnuedn

I3 saa

wnsvanglugnaivngsy wenaniy vewmesdudugunsalnd

9

a

Uszangnings lngludagtuuewmasi
deuldaulugiusudlndn Ao uetmesuuana125 (Permanent Magnet Motor) wiog19LsAA

wawoswlmina1s daunuigudeainwimanaisdndudedddusmenn (Rear Earth Material)

4

IS [ a a a 2 a A [y a s 1 13
LUU’]WQ@UIUﬂWiN@W NNARNTOYUAIIULUIAAN AT UTULUA B ULBDLADILULAA NS (Permanent

U

Magnet Motor) 1usetmasiniieti (Induction Motor) wisgslsnauamasinileriflimaaniiu
¢ | < ~ o v a o Iy} ¢ & i Y A a
WO WM NaT FIinsITeuavsmuinenosvese ueud L1 L aduluf nsiiy
UsZANSAIN WaLanYUINYINDMBSIMTEIUN wazvinlmvunzautunisigulugueud viunTu
lagnszuiunsifienlutagdu Ae Wasuwdassunsamidavesuaainlulewmasainnindainay
Funthieduwaey esnuidnenanagyinliiintesinesenineainudasidy Tuvnsfunaini
utdadus Uwiqﬁmﬁamzfzmamsu"mwiwdwmmﬂLwiast,é’u Feazdelsusmesiusyansam

[
==

VN

shutterstock.com - 1011997243

(a) Round Wire (b) Hair-Pin

UM 2-11 vaadnNaLAasYliafg

2.1.3 szuulnifdevaseruaudinia

szuulwihidswesenusudliih Ussneushegunsaiivhmihiimuaunisaneidaluiinlsu
uolnosTulAd au ¥ edaulvajusznoudiogUnsalniedidnnsednd AT ududfy Ao
Serniconductor ¥t nMsldusewesfifiussansnmgstu ssuulwihidmoseueudluihsndui

ArH995ANUL57 vIeAudlunIhUaInS W53 U Tneeadunisly Semiconductor NHARN

Fe9uatUaNY Al



§ av

Tasen1s “Msdnn1sauiuasysanmsvssinulisgnsAmansinanmuningiaans Ideuazudanssy

(971.) Aueugudaselna”

Fanoumitun Fuilianuimununiglugunsalanas a1u150anvuInYes Semiconductor aslel

suluieelinisuimsdnnisaamgilussuulnihidweseueudlihdivssansame

- -
/ ! “TETN
/[ 1 M
[ ] ‘ 13
‘ " :
i a . ) L
L. . A . 1
; ‘ 1 ‘ ‘
\ ! ot : 7
] ] ‘
) A ) ) !
\ L mm 4
UL 7
(a) Silicon Semiconductor (b) Silicon Carbide Semiconductor

U 2-12 Semiconductor ndnfedanau wavddnaun1siun

2.1.4 szuuUszginiivaseugudlni
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szuuUszgbiin Wulassadeiugrunddgdmsunisldanueiusudlui Tnedagduiinis

o
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= A

sannszuUUsE el & ansusa gt wi el e lsfanansausea L lusueud Lwsi e
S8ty utegalsin wunmeivessusudlnihidesgnesnuuulanmsosumdsluihgsls Tne
Hagtuiimaiaunszuudsegluindifimdeszaliiings 350 Aladnd Fsanunsnuszqluliihooud
Iylildnneluy 10 Wit msiinddsuszalntihvesaaniuszglulihanasansesile 2 A THamszuu

I dsvanessuusiniu 919 tossuulninidsdmsu 50 Aladnd wisuiu 7 ssuu dnsunis

o o

Uszaliilh 350 Aladnd wse Wausyuulwihmundslaunsaldauludidenadu lnanisldeu
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Shorten charging times by fast direct current electric vehicle charging for 200 km

20 kW 50 kW 150 kW 350 kW

=
120 min. 48 min. 16 min. 7 min.
charging time charging time charging time. charging time

gﬂﬁ 2-13 Uszianvasaaniiuszglni

7 : https.//www.powerelectronicsnews.com/

wanNN TR SEUUYsER AR AN sUseglniihgetuuds guansaosud uavndn
anduszaluirdaduundaiagldeusud liindussuudniundsudises wazausalaes
wasuNauAugs laseunalniale lneisennisifeusiouuuilin Vehicleto-Grid (V26G) usiagndlsha

W13 Wde vesszuulszgliiafianunsalieusouuu Vehicle-to-Grid 19 faadudnsu wdeu

MPunnsgiu CHAdeMO Aifleuldnulusosudnndnlnednansaeuddyuaguuving lng Wisu

]

= v

WLAEU 1055148 8813 CCS Combo Seegludunaunisiaun

Grid
e ——
——

Ln
VZG-f..JnitI V2 G

AC/DC Electric Vehicle

Bi-directional
|-
} > High Voltage
Battery
= n-’
T - = |
——

Inverter
Control Unit

{-

Control Unit

gﬂﬁ 2-14 m3lausiBuuy Vehicle-to-Grid (V2G)

7 : https:// /www.powerelectronicsnews.com/
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weananinsiaszuuUszglniuuus wasnisWensewuy V26 udufiavdediaiu
Wendasiuszuulasenglniiie Mmewmeiles ssuulasaingliiesfiivnfaissiaunduszuy
lasselningaaiey (Smart Grid) Fedussuulasenglwihiiimealulaguvhausuiulusguy

Tianansansuauesnsyinnuldegsgaatn MlrnsusmsInn1sningInsauna1ulaegis

)=

fiusednsnm lnsardemalulagansaumea (CT) szuuduiges szuuiiudeya uagszuuaIuam

gnludlf vihlilasanglihaunsasuiveyanndrunfanegivseuulasengliihdanses villvinis

Y

usmslasee i dululses1emluti® taziiuszansain

Factories Nuclear Power Plant

Thermal Power Plant

Hydraulic
Power generation

mission Stations !

m----’-‘iﬁ

Solar Power

Wind Power Plant

Cities and Offices

Electric Vehicle

Uil 2-15 szuulasetinglniinganies (Smart Grid)

77 : https://brandinside.asia/
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Localization Path Planning Control Communication

Perception

JUN 2-16 AMUAINIAVBEIUBUALTDNA DAL TUVINLULIA

7 : https.//www.quora.com/What-is-the-most-important-component-of-a-self-driving-car

2.2.1 anuaEunalun1siug (Sensing)

ANuansalunsTusYaglieueudiiausowasdulsnludd anunsasuianinuindey

'
& ala

Meuensoaudls Wunsiivdeyannduwesviingig 9 seudisosud lnedugesndexldenuly
eUUATRNABLATTUVSNLUR wanslumsei 2-1 ndaniuy seuuUssaianalugueudidouse
waduTdmlulf avihdhyanlasuandugesulssinanaiionsaaduingsne o seusisn sauluia

NSAINNTIANINISIATEUNTDIING U UIANG Y

c{' va ¥ a Y o I s a 1
AITNN 2-1 ﬂmall‘UG] VOA LASUVBLEAY UVDIYULYDIVUAFNE)

Sensor Type |  Specific Sensor Distance Cost Advantages Disadvantages

Depends on

+ Omni-directional microphone Interference problem

Al i A . sound waves nen TG . . . .
coustic SONY ECM-77B soun h ~350USD |+ An cconomical solution * Noise sensitive
amplitude and . ,
. S + Real time * Short range
mic sensitivity
* Measure distance directly with less * Interference problem
computing resources » Higher cost than Acoustic
Delphi Adaptive . * Longer detection range than acoustic * Classification issue
Radar e'pl Adap 175 m 2,000 USD ger detec g stie ssue
Cruise Control and optical sensor * More Power consumption
+ Robust in foggy or rainy day. and than acoustic and optical
during night time. sensor
Velodyne HDL-64E « Loneer detection range than acoustic * Road infrastructure
Laser Rangefinder 120 m 75.000 USD C ge i ) dependency

T , and optical sensor

Laser/Lidar (3D LIDAR) + Independent of weather conditions

SICK LMS511- , + Modem lidar/laser scanners acquire
10100 (2D) 80m 7,000 USD high resolution and 3D information

* More Power consumption
than other sensors

* High speed 3D scanners are
expensive

* Low cost, easier to install and maintain Image quality depends on

. N + Higher resoluti wider view c ighti d weathei
opica 00 o d b cbionnd v o ane | b vt
(camera) SV-625B 12m for night 160 USD . ' Imag . .

. + Independent of any modifications to the | = Requires more computing
(Depth of focus) e
road infrastructure. resources to process the
* Accumulate data in nonintrusive way images
+ Increases system robustness and

. reliability * Separate algorithms for each
Fusion of . Depends on Depends on eliabilit . e parale alg ¢
. Not Applicable . e e + Broadens the sensing capabilities sensor
Sensors sensors fused | sensors fused . S . .

+ Collect maximum information of . }_‘.XPCDSIVC

surroundings

747 : A. Mukhtar, L. Xia, T.8. Tang (2015).
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naillutagiu mewand@ugesildnulueusudfeussuardulsnlulifngniuniuesiign

A Lidar Fasuldsuanuiiouunlutdagiu anauandfniussesnie wasyuueddun1snsiadui
[ Yo oY A= = 1 1 < a . < < s ~ [

n319 uazldfudoyanianuazidengs urag1elsna Lidar iluiduwesnilsnatgudesainidy
wialulaglng wazdesfldiuusznaunananeluduwesivglif Lidar aunsansraduinglaniing
WnTu usegelsna ludegtuiinsiamn Lidar Wiligudiunenaanas uazanyuueslunisnsindu
Tagas vinlianunsaldaulavainvans wazanduvulunisudnasls lae Lidar dena1usendn Solid
State Lidar #sl¥gunsaidiannsaiinduuiaian (Micro Electro-Mechanical Systems: MEMS) Tunns

avvioualgasiitaly Solid State Lidar aunsansiaduingluyuninela

2-17 Conventional Lidar

€an
c
=D,

Hermetic Packaging Glass Substrates Hermetic Packaging
for Receiver Diodes for MEMS Mirrors for MEMS Mirrors

Different T Hermetic Packaging
Filter Substrates - g for Laser Diodes

Different Protective
Window Solutions |

Hard Anti-Reflective = Optical Glasses
Coating | and Aspherical Lenses

5Ufi 2-18 Solid State Lidar

7 : SCHOTT North America, Inc.
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sala =

uenanTudrueiauaiuds medurensiuaifiiduiedetuauauisalunisiuives
soudfdnsimunoglutagtuseruiu ns dagtusuiendssinanateyaildnduseivas
Uspiansauiu ilevaedeidovesdume fusiarUssanas uenaintu senviuasiunsiusvoseny
suiidonronardulsaluiAlutagiu Budould wwudaedaswiesyuutszam (Neural Network)
Tunsnsadunagduunyssianing Tae nslduuudasdlassinessuutssam Fudeouldliuiy

Wennaussaurlun1suszananareigunIaluseananagadu

a: Graph Construction from a Point Cloud c: Bounding Box Merging and Scoring
Detected object bounding Merge bounding

boxes from vertices boxes

Point-GNN

__________________________

Vertex state — — Prediction

initialization
MLP, M
classes
Classification

0

Localization

UM 2-19 mslduuudnaedlaseingszuulszamamiunsaadving

7 : N. Madali (2020), Graph Neural Network for 3D Object Detection in a Point Cloud

2.2.2 anuausalun1sseydnumnis (Localization)

anuanansalumsssyduviailioeudideudeuay vl snlufRaansasoydums
natlagu fanudndudesusudieusonazdudsnlusia Tnsdagiumsssyuseueud
\Wousowaztulsnlusid douldey 2 Uszian Ae Lidar Localization wag GNSS Localization 1ne
Lidar Localization \lunissgysumislaglddeyailssuain Lidar siSeuifisududoyannunud
ANazLBEnga 1130 HD Map shilsldmumisveseusudifendeuazdudsnlufAmndanuaainnion
Tuszauigufiuns Tudiuves GNSS Localization 1Uuni1sszysunislagldssuunnaiieuiiany
(Global Navigation Satellite System: GNSS) 5@1‘38&1655’14@8'1@Lst'wmsﬂuwmqummﬂﬁu W
aedlsfAnsld ssuuaraiindmng Tuguuuuunddadinuwiuglidisanesonisldeulueueus

Y [

WousokartulIonludd FainunAnn1siiAwd luaulanatnaInan1iniaiiy (Base Station) 1N

ee

HelinsseyiuniinenfigudimidmanuianaiveglussAuudiuns

seualuauysal
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(a) Lidar Localization (b) GNSS Localization

SUN 2-20 N1STTUATMNUIVBIETULUALTDUADLAZIUYDN LUIIR

Y 9

[
[ [

W 0g13lsAA 1IN1958YAILNUIAIE Lidar Localization waz GNSS Localization €743
Joianainivinbinisszysunidldannsavinulaluvisna Jaduunfanslddugesyiniu

WIUEENAINUNITTEUMWALAN DY ALV R U UAL Y DUs B LAz TUTBRLULR Tintaie

waele lneduasnienyiiunldAe Inertial Measurement Unit %138 IMU

Accelerations and Inclinations Angular Rates

/ ‘x
+X

: Angular
+Y !’ Rate
Angular

. Rate

\ \
AR L'/ﬁl. i

g‘l.l‘ﬁ 2-21 Inertial Measurement Unit

A
+Y

2.2.3 ANEN5aTUNTITMUHULEUNIS (Path Planning)

VAAINTN U UABNADLATTUTLUTR LATUTaNLAANINKINGDUNIEUBNIINANLAINTE

a

Tun135U3 wagduvusvenuleaINANAIN T lUATITTEUMULMLLAT e1usudiausatasdy
9nluliReAIMNUEUN U dmsuiduneludadmnelaeggndsswazUasnsdie lne
AuEnsalunsszyiurlsaInsawteentiiiu 2 Ussian dall

Global Planning 1JUN192190MNULEUNIINITLAUN 1 UDI8 UMY pusatas T U nlusld Tu

AMTINVDIVRINTAUNNLUNNTINAINYASUAUNTHUNIT U8 vRINISAUNNG

sg9uatuauysal
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Local Planning {U1n15219unun1siAd o ufiveseusuidaunauasdulonluddlusseslng
= A ~ fu o o wa Y a A A a A o Ay v o )
WaAIUUANNISAADUTIvae U UATUT R lulR Tindnidesdiauing edulliaenndesnuny

95195 Ingdulugazidunsiaunuiianisnisindeud vieAusveITnoUn

Scenano 2

\J

Scenano 1

e

Stane Ofutacle

\j

10
X-Pesitioa(m)

(a) Global Planning (b) Local Planning
JUN 2-22 AMUA1N30TUN5IURULELUNNS (Path Planning)
¥ I3 dl' 1 U ‘:4' v LA LY L4 a %
WUINIINTINMRULEUN 9V Ue Ui ausauwar TuTdnludRludagUulduuimadendu
N3N UEUNYBUE LS widersdiniswaulagly Al lunisnarudumiansunisluguuuy
Y ‘:4' = Y] A o M el' ¢ v °
YosnInIEUNSImLzay Tulutensld Al ieauiunsindsunvessaguduvunsiduuudnas
NNNAAIEASVOITOIUA 108 NITIUNULEUN19T89TnUAR 89lAsUNISWRILN TR 1LNSa 19N

Wunnwessagualinseunauivan1ien1sidailunisasasaselalunnuuuy

2.2.4 AUEINITALUN1IAIUAN (Control)
Wlisusudideudouar i salutfndoudilumuiiansmunismnaunuduniald Tnenis
AIUANTOLUATIANETY 2 @ Ap N15AIUANANIEIIIESTUY Drive-by-wire Wag Brake-by-wire Wag
N13AIUANTIANINAILTTUY Steer-by-wire lagl3enlagsININTEUU By-wire system %ﬂLﬂumimU@u
gunsalsinge Iaglddyaamnaliin Wil szuvfusesneudtulagiuduszuu Drive-by-wire aguda
Tny sooudipdessuddunrungluagld duisaluii (E-Throttle) wazsasudlniiiagldszuuaiunm

[

AMaauBIsaeUs (Power Control Unit)

L% 4
FYIURUUANY I
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1cr D
=1 DISC BRAK
BRAKE FLUID . QY Y
RESERVORR r : " l 1 \[

MASTER
CYUNDER

BRAKE
PEDAL
BRAKE

HOSE BRAKE CALIPER

; WITH BRAKE PADS

STe >
- X
BRAKE )
. N
i ROTOR

(a) Throttle (b) Steering (c) Brake

JUN 2-23 53UUATUANSIBUATILENSIWNARNINNG

wAeg9l3ARTEUY Steer-by-wire way Brake-by-wire Tutlaguudiniinisideusenienast
T 938U By-wire system azgnldeuluszuuieindod Tul Yuge (Advanced Driver Assistance
System: ADAS) Wit U fetudsdianungrenunagiaunalulad By-wire lusiAannn1siiionss

P Yyveu Ao v A & = a ] a I3 |
Mana W R TultiauazaInau1slun1sTuTNINTL INfEaUTINUTuAILlUNERTEUARY U
a813l5Af N5 By-wire system iliifinsieusienianadensiinnnuvime tnegiauninalulad
wApedNaIANIANN IR UAUDIINHUUWINdH TUTldilouiuTsuuNiinsweNsenanaviale
59ulUf 952U By-wire system asdasdniulaonds auisavinaulaegralivss@nsainluyn

ANTNWIND DY

e

(a) Drive-by-wire (b) Seer—by—wire (c) Brake-by-wire

JUN 2-24 STUUATUANTOBUALUU By-wire System

2.2.5 anuau1saludadans (Communication)
sosusbudagtuiinnuaiusalunisdeasuds uilagdiulngasldanuiuszuuidmie vie
devuiianelusogudwingu lag anuaansalunisdeansvessasusiulagiuendoinsotiadyayio

nsdnyiraaun (Cellular Communication) Faluuszinelneldmalulad 4G ag19uNSNane we

sg9uatuauysal
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a A

26191587 H9udTszulitnnisidausiunisdeanslugiusuditausotazudonluld azidunis

)

4

deansniinisdeeyavuinlvgy Feuszarumanenvludagduimalulaginsevedygyiu
sdnviiadeuiisuiaumelulad 56 Jfianusiludsdsioyags wazdinnuardilunisdedeyasii
niwnelulad 4G vinlimngausenisidaulusueuditeusowarduadnlud® n51dusesdsdayai

fywnlueg egnasniian

THE COMING FL INAUTONOMOUS VEHICLES

SONAR
RADAR GPS

PER SECOND

PER SECOND

_// AUTONOMOUSVEHIGLES N
CAMERAS & / e e

Y h -
mam TS PROALLEMCHDN — ) e

- intel' —

UM 2-25 vuavasdayanldlurusudieusanas Tuvanluln

747 : Intel Corporation

wondnd udeduulrAan1sldeunsal iy eunesseed u (Dedicated short-range

' '
v A va v

communication : DSRC) Lien15deanssenineusuiilousouasduldnludiiiudsnegsoudisa

FenUaInnnnuTzozlun1T@eaN5lLAANAElY DSRC AUNSITONADTENINNTOUUANUF I
Y o o a a o [y o/ & 1 a | I @al
59UMLINIAR 979 MsweNsiedeasiulassasviug Lo 19l 19sUSIAMISLEn WeagelsAf

wIARNITAIRNATetEUE UL aNR kA TUT SRR egluduneureinifeinasdetoyaosls

LazUIE1NaNaR819 5999 NUNLANADNIT I US U UALTDUFAD WAL TUTD M L UITH
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AUIANIFINTINEIUBUAUIUIYIA (Society of Automotive Engineer International) w4
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FuTSalusifian fe seduil 5 sosudfidanuanunsolunstudsaluialunnaninundon Tasenu
sudsaludalusedu 3 Juld sududedisvuuinmifisesiunsldanuiesansaldnulfodid
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SAE J3016™ LEVELS OF DRIVING AUTOMATION™

INTERNATIONAL. Learn more here: sae.org/standards/content/j3016 202104

SAE SAE SAE SAE
LEVELO™§ LEVELT § LEVEL 2" § LEVEL 3"

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 “the driver’s seat”

human in the
driver’s seat

have to do? You must constantly supervise these support features; When the feature These automated driving features

you must steer, brake or accelerate as needed to 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
What do thesg’ warnings and OR brake/ AND brake/ conditions are met all conditions
features do? momentary acceleration acceleration
assistance support to support to
the driver the driver
« automatic *lane centering «lane centering « traffic jam «local driverless *same as
emergency OR AND chauffeur taxi level 4,
braking « pedals/ but feature
Example «blind spot »adaptive cruise | *adaptive cruise e can drive
Features nd Spo control control at the Sl everywhere

warning

wheel may or
may not be
installed

same time inall

conditions

«lane departure
warning

JUN 3-1 seAvvessaEuAdnlulia

7 : Society of Automotive Engineer International (2021)
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3. INFRA
STRUCTURE

4. CONSUMER
ACCEPTANCE

1. POLICY AND
LEGISLATION

2. TECHNOLOGY
& INNOVATION

2.1 Industry partnerships 3.1 EV charging stations

2.2 AV technology firm 3.2 46 coverage
headquarters 3.3 Quality of roads

2.3 AV-related patents 3.4 Technology infrastructure

2.4 Industry Investments in AV change readiness

2.5 Availability of the latest 3.5 Mobile connection speed
technologies 3.6 Broadband

2.6 Innovation capability

2.7 Cybersecurity

2.8 Assessment of cloud
computing, Al and loT

2.9 Market share of electric
cars

4.1 Population living near test
areas

4.2 Civil society technology use
4.3 Consumer ICT adoption

4.4 Digital skills

4.5 Individual readiness

4.6 Online ride-hailing market
penetration
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For Users

Provides charging stand
information, etc.

For Business Operators

Provides maintenance
information, etc.

+ Store Information

+ Local
information, etc.

« Charger control
+ Battery control, etc.
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Convenience Other
store commercial
facilities

Information service 3 Roadside
business operator . business operator
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- Electric vehicle EV fast - H
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[Car manufacturer] Service station battery

Charging Battery-related
business operator business operator
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“Standard” Wide Complex centre line
centre line centre line (all included within the clip)

i

) ) As standard except As standard except
Llngsoorﬁ.czswhlde Lines 1.0 m apart Lines 0.1 m apart Lines0.1 m apart Lines 1.0-2.0 m apart
7.6 m space Two right turn bays (not shown)

Centre of edge line to

centre of road 3.5 m
(not to scale)
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W1 : 5. G, Charlton, N. Starkey (2018), Transitions within a safe road system
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ﬁin : City Science (2018), Roads for the Future, Dedicated Driverless Spaces.
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knowledge data Autonomous driving
Dynamic objects @

Real-time contamnes "ayer Dynamic local
perception data trajectory planning
(sensors, V2X)

Map featt
High-definition ayer @ Enhanced localization
feature data and perception
Hi?h de‘:"‘:"o” Lane layer @ Reference trajectory
ane data lanning
(geometry, rules, POI) P
Road-lan @
Road-lane nnection layer Lane-level route
topological link data planning
Traffic
Global traffic P e @ Dynamic
dynamic data — i, mission planning
Classical road Road layer @ Static
network data mission planning
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7 : K.Jiang, Et. Al (2019) A Flexible Multi-Layer Map Model Designed for Lane-Level Route Planning in Autonomous

Vehicles.
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Globalization

HR Challenges High skill labor shortage Mismatch between demand
3 (R&D, System integrator) and supply
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VEHICLE MANUFACTURING VALUE CHAIN

N X
. Parts & \ Vehicle Marketing, JES After Sale
R&D ~ Component Assemble Sale ermenel) Service
4 MFG. 4 Shared)
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5.2.1 A9Ns5UN158LaENRIU (R&D)
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R&D
e [ S

Existing Technology

+ Conception * Automotive Eng. * Electrical Eng. * CAD/CAM/CAE Testing/Validation

* Product development * Mechanical Eng. * Industrial design * Analytical * Market analysis

* Prototyping * Production Eng. * Marketing * Calculating * Product

+ Line production planning * Materials Sci. * Digital skill development

* Process development * System Eng. * Project management * Simulation

* Product and process validation * Automotive design * Mechanic skill

* Xin the loop (Mech, E&E, Auto)

CASE Technology

* EV system development & design * Electrical Eng. * Data analytics * CASE Testing/

+ CAV package development & design * Mechatronic Eng. * Mechanic skill (E&E) Validation

+ Software development * Telecommunication Eng. * Software * MU/AI development
* Advanced materials Sci. development & implementation
* Cybersecurity * Simulation

* Computer Sci./ Eng.
* Electrical Safety Procedure

Trend ) )
+ Al aided design * Emerging digital technology ¢ MUAI development & implementation
* Digital twin * Computer Sci./ Eng.

JUN 5-3 aguanuiuaziineeiiandulufianssunsideuasivamn
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5.2.2 N9NITUNISNAATUAIUY (Parts and component manufacturing)

nauwmalulagdaguu (Existing Technology) n1suanduauludaydu svasaungui
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ANNLDLTY wazANNdUtouredlATIas I TuIIuNdeINISHER AIl URAAINTIUAEINNTINETY

gunadelnifnsiivinveinunisesnuuusazldiuaies 3D printer lUaugiu

Parts &
Component
MFG.

Process | Knowledge T

Existing Technology

. i * Material Sci. * Industrial Eng. * Material handling * Electronic parts
* Casting * Plastic process * Metallurgy * Production Eng. * Mechanical assemble assemble
* Forging *  Rubber process * Mechanical Eng. * Logistic Eng. * Mechanic skill * Electronic parts
* Heat treatment * Surface treatment .+ Electrical Eng. *+ QC/QA (Mech, E&E, Auto) inspection
* Machining *  Textile process * Manufacturing * Machine operation ~ * Electronic parts
* Partassembly * Welding automation * Human-robot testing/ validation
collaboration * Inspection
* Testing/ Validation
CASE Technology ) )
* Electronic assembly 0 Electr{cal safety procedure ° Electron!c parts .assemb!e
* Motor manufacturing 0 Chem}stry/ChemlcaI Eng. © Electr‘on!c parts inspection
* Battery cell manufacturing * Electrical Eng. ) . * Electronic parts tgstlng/ validation
+ Battery packing * Advanced materials Sci. * Battery spot welding
* Production Eng. * Mechanic skill (E&E plus)

* Optical sensor manufacturing - e
* Industrial Eng.

Trend

+ Additive manufacturing (3D printing) * 3D printing machine/software operation

i o/ {o & a a & ]
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5.2.3 N13AIUSTLUU (System inteeration)
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in-the-loop? NazaEllnNAILNAILITaNAGDUNITVINIUTBITUEIUAN 9 Tuszuulansusnauiingl
wudussuufiauysal F91IN1559UILUY waTNITNARDULUU X-in-the-loop Wi T1dudod
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NIINAADUTEUU EV Uag CASE YRUDI939LazuUiINaeg

System
Integration

Process | Knowledge X

Existing Technology

+ Module Assembly * Automotive Eng. * Inspection * Mechanic skill
* Hardware-software integration * Manufacturing automation * Testing/ Validation (Mech, E&E, Auto)
* Mechatronic Eng. * Human-robot * Machine operation
* Mechanical Eng. collaboration * Mechanical assemble
* Manufacturing automation * Simulation * Material handling
* QC/IQA
CASE Technology
+ EV platform integration * Software Eng. * Electrical Safety * CASE related System Testing/ Validation
+ CAV stack integration * Electrical Eng. Procedure (Sensor testing & calibration, E&E testing, Un-
+ Xin the loop simulation * Telecommunication * System Eng. external communication, Cyber-physical system
Eng. * QC/IQA testing and validation)

* Simulation

Trend
JUN 5-5 aguanuiuaziineeiandulufianssunisaiusiussuy

7107: @0 (2564) “nsiaIyAaInslugnaIvins e ues
iletae s gy AanamNT s U UsANE A

5.2.4 n15Us¥nausasus (Vehicle assemble)

nquinaluladilagiiu (Existing Technology) ludunauntsnansasudlutiogiiu drsnnas
Buturnmstuguiadede Stamping niufaisudndansnisndn Iethiudmainguantudou
5F991n@Ul59UBY 9 WU w3 eseud Wizl wavdiuuszEnausng o WuUszneududusase
fatu anufuasinueiiyanansfiieatesasd asieatunisvaufiaensudndundn lidae
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MTIAFADULALATUANAMN NN INITHER

naueusudatelns (CAS.E Technology) efisnslunnnisransasudaans 1udos
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2 A15MAABULUU X-in-the-loop lauA n1sas1slunanazynaaou (MIL: Model-in-the Loop Test) n1sas1elanuagnagsu (SIL:
Software-in the-Loop Test) n15unlan (Software code) lunnasululusiwaasass (PIL: Processor-in-the-Loop Test) 30 ECU
939 (SimHIL: Simulated Hardware-in-the-Loop Test) n1511 Code Tunaaouiugniawni$ass (HIL: Hardware-in-the-Loop Test)
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nausulliuvasauIan (Future Technology) aenisusznausasudaziinnuludnlud®
1nBaty auﬁaf\;mﬁ'L’%‘am"lLﬂumiuﬁﬁfaqmammsuqﬂ 4 (Industry Revolution 4.0) sanen1suan

1o £ = &l ' & 1 o 14 [ v v
wiuaglidndudesduyuddnsdely ssuuriugudsing q aganunsaviauliedasdussuudnlul
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Wensveya (Data science) WsnYrgmdelunisesniuussuullsig

Vehicle
Assemble

Process ______________|Knowledge Skan ____________

Existing Technology
* Stamping * Manufacturing * Industrial Eng. * Mechanical assemble * Test driving skill
* Welding automation * Production Eng. * Machine operation * Material handling
* Painting * Mechatronic Eng. * Logistic Eng. * Human-robot * Mechanic skill
+ Powertrain assembly * Automotive Eng. * QC/IQA collaboration (mech, E&E, auto)
* Electronics parts assembly * Mechanical Eng. * Inspection * Digital skill
* Interior assembly * Electrical Eng. * Testing/ Validation
* Inspection and quality control (EOL testing)
CASE Technology
* EV platform assembly * Manufacturing automation * Electronics assembly * CASE Testing/
+ CAV package assembly * Electrical Safety Procedure * CASE Inspection Validation
* Infotainment assembly * QC/IQA * Mechanic skill (E&E)
* CAV end of line testing
Trend
* Fully Automation (4.0IR) * Manufacturing * Data Sci. * Data Analytics
automation * Computer Sci./ Eng. * Software Development
* Industrial Eng. * Logistic Eng. * ML/Al Development
* Production Eng. * QC/IQA

JUN 5-6 agUanuiuaziinweidndulufianssumsaiulssnausasud
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5.2.5 n15aaaLarn15118 (Marketing and sale)

nauwaluladdagiu (Existing Technology) JULuUUNMsVI89ztUNSUBNIMATEYIEVEN
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nguusungasis v (CAS.E. Technology) dedrfyreinisvseusudatelndfents
a¥eugeuiuanguilag weliAnarundflaglfousudadislm dudu yaansiiiedodds
Fesfimnufiieriudeduazdeidovesnisldomeudarislnl wazdesanunsnoSureliutialviils
aulauniudndae

nguuurliavesaurnn (Future Technology) N15Aana N15U18 SIUDINTTIaBAN Az8{ed
nsvhATNITITINIIRIATiseNLULIMEURayARLINT UF NIl TIesiTayaTeaIngn ALY
waznanauiuvesgnéln Tsdnduitasfesiinnudisiuadd msdanmsdoya nsvinisaaauuy
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mungudvingvesdum

Vehicle Manufacturing Value Chain

Marketing,
Sale

Process ____________|Knowledge X

Existing Technology
« Sales * Marketing * Network * Advertising
« Dealer distribution * Logistics management * Social network ads
+ Marketing * Financial * Traditional sales * Digital skill
* Logistics * Market analysis * Search Engine
* Advertising * Customer relation Optimization
management
CASE Technology
* EV/CAV Transition advertising * CASE benefits knowledge * Digital skill
* CASE functional knowledge * CASE demonstration
Trend o N
* Personalized marketing * Statistics * Datamining
* Data driven marketing * Digital marketing * Data Analytics
* Digital marketing * Cybersecurity * Software Development
* 10T & Cloud * ML/Al Development
* Computer Sci./ Eng. * Digital skill
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5.2.6 nmslraunsdiirluldliusnsnisldanusiueudsaitu (Use for shared mobility platform)

ngumalulagdaguu (Existing Technology) nstdausasusuuusiuiuludagdu lneuin
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Uselomisoviaduasd Tuuinistu-ds uanaini fluinis Platform msiivinuesunisadiani
undefelszuureany uudsinuzsunismanndu o eiviinagldnulussuuiuiu
naugusuAadelual (C.AS.E. Technology) sUwuunislyiuinisnisldsagunsiuiuaglily
WALIEIUSNSSU-de wilvaneusimsu@neinisTiusniswisawuu Peer-to-peer (P2P) tnend1ues
soausavensafiall wazilefifaulaaziin Azannsadiludusalsiaorumsszuuvesgliuing
tfu 9 arwduasiinuefisuiu SadiFes Intemet of things Wi loT WunTldusuanty o
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Use

(Shared
service)
Process ____________|Knowledge skin______________
Existing Technology
* Marketing * Marketing * Network * Advertising
* Fleet management * Logistics management * Social network ads
e Rent * Financial * Traditional sales * Digital skill
* Market analysis * Search Engine
Optimization
CASE Technology i )
* Mobility Service Platform Development * Cybersecurity * Data analytics
* Marketing * Digital Marketing * Datamining
* Fleet management * Data management * Mobile application development skills
* Data Sci. * Software Development
* IOT & Cloud * UI/UX Designing
* Computer Sci./ Eng. * Graphic Designing
* Statistics * Digital skill
* Block Chain * MU/Al Development
* loT development * Business Development

* Logistic
Trend

=
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5.2.7 n15USN151a9n15918 (After sale service)

nguwmalulagiaglu (Existing Technology) nsusnisvdsnisungludagiuasil 2 Uuuy
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naueusudatelng (C.AS.E. Technology) Sosasudaielumiflszuud sasulniag
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ngauwullduvasauinn (Future Technology) ﬁﬁjﬂu?ﬁﬁﬂ’]iugﬂ’ﬁﬁﬁﬂﬂ’]i‘(l’]&léf@ﬂﬂ’]i;jﬂ
lugAenisvngednudaneinsal (Predictive maintenance) flazlaildudnisvngasnuiletosty
(Preventive maintenance) Aldfusnnasn Tnedinnuunnsneiudinistigesnuiietesty dnan
sopud wie Fudiuasiauesrezadentzd udnAng 9 ndeyaluniseanuuy wazvadey
Tuwauzil msthsednwiBanennsal azerdedeyanginssunisduivesiiuilaa efmunszozina
thysdnulimnzauuntuilaausazne Tnerdensidudeyaildaingunsailusa uasneinsallae
Tdssvudyguseang Waniiduddglunismeinsaitianatlunstrsesnwsoousd oy
Tu3n1sdontnge avanusnadaununIsgoutefiAuasuaiudd uld suludefuilaaldfunis
thyssnwniidenndestunginssunistudvesu uenaind SalimsfnuiRertumssmangeniuag
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0T kaENITIATIEINERR SIuTINs1Y Teyavunalve (Big data) WaNTIeAuNITIATIERLANS

PN TAULUUETU

After Sale
Service

Knowledge E

Existing Technology
. : * Automotive Eng./technician * Customer relation management
* Inspection * Repair * Mechanical Eng./technician * Diagnostic
* Maintenance * Software update * Electrical Eng./technician * Diagnostic tools operation
o Bo.d)'.work * Maintenance + Digital skl
* Painting management + Mechanic skill (Mech, E&E, Auto)
* Management skill (Inventory, queue)
CASE Technology
+ Battery maintenance * Electrical Safety Procedure * Mechanic skill (E&E)
* Electrical safety check * Electrical Eng./Technician * Testing/ Validation
* Sensor calibration
Trend
+ On-the-air update * Computer Sci./ Eng. * Cybersecurity * Data Analytics
o Predictive maintenance * Statistics * 10T & Cloud * Datamining
* Advance maintenance management * Digital marketing * Block chain * Digital skill

* Software Development
* ML/Al Development
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5.2.8 M3IANIINEUEURLEDENDNE (End-of-life Vehicle Management)

nguwalulagdaguu (Existing Technology) FuneunsUIMITANIsTINsaBURTY uliin
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End-of-Life
Vehicle

Process Knowiedge T —
Existing Technology

* Liquid recovery process * Waste management * Human-robot collaboration

* Dismantling process * Meallurgy * Mechanic disassemble

* Ferrous parts recovery process * Material Sci. * Electronics disassemble

* Non-ferrous parts recovery process * Chemistry * Chemical handling

* Pressing/Shredding process * Environment Eng.

+ Disposal * Automotive Eng./Technician
* Mechanical Eng./Technician
* Electrical Eng./Technician
CASE Technology
+ Battery Repacking * Electrical Safety Procedure * Testing/ Validation
+ Battery Inspection * Electrical Eng. * Battery spot welding
* Electronic waste management * Metallurgy * Mechanic skill (E&E)
* Material Sci.
* Chemistry
Trend
+ Product life cycle management * Cybersecurity * Data management * Digital skill
* |IOT & Cloud * Block chain * Data Analytics
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anatiu nMsUszfiuanuvasadelunislyay (operational safety) Usznausig AuUaanfeved
#7290 (vehicle safety) auvasnsfelunislesu (functional safety) wazarusiunsaonseonisly
o4 (cybersecurity) §sluvaiiazldasuredsmudasadevesiisanazarudasadelunsley
U
6.1.1.1  wmsgruiuaulasafevasiietusudluananglsy

gruguanazantiulvauluannmelsy GruReanunstlveslsenalng)asnadbasunig

Y 9
a )

audAnnmienusy lnegueud duau seuu wavaunsalla o Mkanvzaunsatunvesysiale

U
o

UnazfeauaudRnmuunsgiuingraneimun ! lnenigausgiudesiinisnsisasulaedase
wazUs1AINANa e tioliniigauvessgarunsaeylfeueudsnludald nguuieves
annmglsuddagnimuilvaseuaauiawinsgiuanudasnduveseueuddnluliflaein1sns

Regulation (EU) 2019/2144 %uﬁmﬁauwm%msu A.A. 2019

? Kareem Othman, ‘Public acceptance and perception of autonomous vehicles: a comprehensive review’ (2021) Al and
Ethics 1 355, p. 356.

2 T0OV SUD, “lueau ayn aly sruerusud lyAuTuuuauuasisay’ (TOV SOD, 2021) <https://www.tuvsud.com/th-
th/industries/mobility-and-automotive/automotive-and-oem/autonomous-driving/permit-for-operating-autonomous-
vehicles> accessed 1 November 2021.

' EU Regulation 2018/858, Article 7 para 1.

12 |bid, Article 7 para 2.
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Regulation (EU) 2019/2144 lavsfuiiusasusansuszian M N wag O ana EU Regulation
2018/858" Tnserusud “Useian M” dsldun srusuddegneaniuuuazaitedudfionisvuds
Alavansuasduniszoslasans™® srusus “Uszian N” Sslduneuesuidgnesniuuuaradiety
Wion1svudsdunn’ wag srusud “Uszinn O deldunsonae®® erusuivisalssanannsaly
sruuSaluiRldfrederunnsgiuaui Resulation (EU) 2019/2144 fviuaty

M4l Regulation (EU) 2019/2144 subusonluiis (automated vehicle) #n8a1uan “enu
sudfignesnuuulazadiiadeudildlaesnludilunissreznamilslneynannmsnuauvesdy
wi g Tuanadividn i o unsnueenisviaueesszun” 7 §eerusud snlud@duasd el
AnauiRanzaudifmnefvuadsed

(1) sruviilaunuiinsruaususudlasaudu (su n1slidygra msruausa Maise

AT LasN15MEnsa)
(2) spuuihliveyaungiusudsnluiflunaitiastu (real-time) eufeususivay
ANNUINEBUTEUL

(3) svvuihsrTanundeulrnuvesgunsaldmiuauty (driver availability monitoring

systerns) (edlsfnu deulvvedlisuiulunsditiusuisnludifusuuun)®

(@) sruumaiutoyavesunnzal

(5) MedngunuuiiomsuaniUAsuTeyavet s URSHlLRB oA

(6) sruulsiveyaifieauaenfounglunuudu®

Wioatiuayunisiiansaneysl® angnssuidnsanamylsuliusznia wuamnsufiminetu
fumeunmsoutfeueuddaludd adud 4.1 Tngldunsatuayuanamenssunissumadaieatu

g1u8UA (Technical Committee on Motor Vehicles)? Teawuimisluseadaulvanulasnselu

13 Regulation (EU) 2019/2144, Article 2.

14 Regulation 2018/858 (EU), Article 4 para 1(a).

15 | fiadns, Article 4 para 1(b).

16 | iadn, Article 4 para 1(c).

17 fiadng, Article 3 (21).

18 a8, Article 11

e,

20 Guideline on the exemption procedure for the EU approval of automated vehicle, Version 4.1. The guidelines hereafter

have been supported by the Technical Committee on Motor Vehicles of 12 February 2019.
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A5lvIUsIUsUASRlUTR luan ke daumzauld Taen1siasdasasmanaiduduntnnueg
ANERE LU

a (2

“HNanazA 937 LasvouLInvelnunn1sTuT §nlusl@(operational domain(s) (OD) wn
NIgUUNAUTELAN(the type-approval authority) Fea01ud way ¥ranfi szuutund au
SuluRgnoanuuulivinnu Ssegaosdassyyieussiudsd
- anmouu (Wewmesiag/meu auuialy $1uiuYesaTIaT LAeIINeY9s919s auudviy
savustunAeuSHlusTR “a-)
- fufimanfienans (ndleauazninn n1sean Geofence @)
- aniandou (@n1menma Yasiiadunanatsiiu mas)
S etk
- Feulvdu iFesfiRnuitensiuivasaselulumanisdud "
oglsAmy uifazdnsnamaimuaniifivesdanlunsnaneusudsnlusiAidulua
wegusazdsruunslunuivaends Wefmuelifesduasmeazdensuinfuanimundon
#1499 fszuuduiedoudaluiAgnoonuuulivheu wirsddslivmnguumiadouladiun
Uaeadelulassadne vio anmuwindeudiienslsnususuddnluif® wu anwauu Tnenthenui
Renvaa??
6.1.1.2  nganeieaiveusudsaluivesualaduide (Code of the District of
Columbia: Autonomous Vehicles)
nqunedeafusueudsalutivesunladuite Ussmaansgominduldsossunislvay
yoseueuisluiAuuuuamsisu InglatydatowuessusudsaluiBuasitudiollungmne

DE19TALAU MIUAISIN 1-2: DeuveseususemlusRvaanlaauLle

2 Ibid, Clause 5. Page 3.

22 ERTRAC, “Connected Automated Driving Roadmap” Version: 8 Date: 08.03.2019. Page 9-11
https://www.ertrac.org/uploads/documentsearch/id57/ERTRAC-CAD-Roadmap-2019.pdf , accessed 16 November 2021

See also: GEAR 2030 DISCUSSION PAPER (REV1.1-11-06-2016) “Roadmap on Highly Automated vehicles”
https://circabc.europa.eu/sd/a/3eQ6f7bf-2719-bel-9f24-babb29 7 5d7 eb/Discussion%20Paper%20-%20rev.1%2004-05-201 5 pdf

accessed 16 November 2021.
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o
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[

guUANTsEUUTNYIANNUARAAEUT0IEUUYIUMADAUTY FINU8TINTITEUUYIL | NIAIUANEIY
Wewdedsalugaduatemdidnnseiind svuudeaduniswu ssuuiusnluey | sudlagldsu

ANAU ITUUNIHIBIDATA T2UUAMUANAILSISHIUTRLUULUSAY ssuumswe | Tuaygyindu
$NY1YDINNITINT TLUURIAABUNISWAIUYDINNITINT TEUUILNTDUE T LT
AANTOITIINNITTO LIULAIN TEUUAINATILNENTZUULAEIUI 8 TINAUTZUUDY 9)

LAz e usuangnAnd sz uutuausatulalaglsiaannsAIuaLnae

Y

AN IAELYEES

1%

munguneveswnlaau ety erusussnludfazaunsadiunlyvuauuasisaslansoile

' '
YYy a v Y L

gugUAtULsEUUII ITuTaRnsamuAeUsudlanania didutiiegluuivtsrudurnen

Y

fimslynugusuduasdenundouiinziunmuaueusudlanasaia wazilueusuanfidnaninly
NSUURMINNYUUIEATIAT NYMUIEINIUIOBUA WAENYMUIEIIEEYYITIAT

AnaneusuadgnuUadinanedueueudsnluli@ (unends) Ineyaradu ludessurngs

' [
faa (% ¥

Junaainanudizaunnsesdunaainnisulamiselaegunsalfifnddlaeuiad Liuws audign

Y

] & <y o aa a9 ! [ s al v 1< 13
unnseatuaziduaudanduweiian® agralsiniy grusudiszgnudadinaneidugugus
gnlusifiuazdadliinmlundigul aa. 2009 visefignuannielu 4 U (Ml Bntledunlngindn)®’

Jvanvualidnismaaeveusuddnludfineuniaziaseunisaetluauna (n15lvse) uas

[
U =

ANSISULRHUNLNBUDINUNTNAFDULATINITNNSNAFDULIUYUN DA LU AL NIATULALUSINTIANIS

Y

18 The department™ lagnt891us§aeAMUATURBUNTE UVRBUYINNAFDU naandIulUds

]

% Code of the District of Columbia (Chapter 23A. Autonomous Vehicles, 116151 50-2351 (1).
24 §9879, 1051 50-(2).

25 | §i9819, A1 50-2352.

2 | §i9819, 1951 50-235(a).

27 §9879, 11051 50-2353(b).

28§98, 1A51 50-2352.01 (a).

L% 4
FYIURUUANY I



§ av

Tasen1s “Msdnn1sauiuasysanmsvssinulisgnsAmansinanmuningiaans Ideuazudanssy

(971.) Aueugudaselna”

\onans vide veyaragiidiodly vie dudunsiiensnagoususud® nanmadeusLeuTSRluIR
ansnsovinldvislunsdliddauaudaseeglusn vie nadifiniuaulng Remote Tasfidouly uas
Bsdeudulunaingrnedmua®
ngrunevetualaauidalanuaauadfvesmhsnunegaueueuddnluld® nasnauly
5@msisqwﬁﬁmumsﬁmizﬁ’uﬁmawﬁammmaauia (The AV testing entity) Tuaanuidenng
n1suIadu N15dedie w3 eanudemeneningduainnisvinaurete e ud s nlulAvuauy
assaurlunedu 5 Suvien® el mniansdiiifvetnadesmiudaonds vie mmnisaidulad

A1AITLNLYG The department 813358 3UNINAGBUETUEUARINGTILA

6.1.1.3  NOUNIBEIUBUAINLULTAYDINATTLIIN (NRS: Chapter 482A)

PUNQVNETEILATHILNAT “BBUFSRILTR” maneds erunvueilruewedaiiszuums
Funuudalusiazsgnosnuuuanlmiauuuusalud@luszdud 3 A 4 wieseiudl 5 vesszduainy
Saluiiveeusudniuunsgiu SAE J3016% dldedunsfsszdvvesanudaluiBionlinmumas

samalul

A1319% 6-2 SEAUANNBALUITATDILTUEUANINUINTFIW SAE 13016

J3016 “Levels of Driving Automation” standard for consumers®

STAU 3 STAU 4 sTAU 5

Q. d' % v r.:l'o'J 1 Y] M Yo
danaududas | aufitsegiunzauduliladuse

YNYUSUIN wivndszuuewenuy | seuvarlifeswelvinuntsegiuizaududusaiag
UNZAUTU Mlegiungauduazies | naean1stul
JUID

2 | figdn, 1M1 50-2352.01 (b), ().

30| §9819, 1m51 50-2352.01 (D), (E), (F).

3 §i9879, 1051 50-2352.01 (G), (H).

32 \figdn, 11m51 50-2352.02.

3 NRS: Chapter 482A025.

3% SAE, ‘SAE Standards News: J3016 automated-driving graphic update’ (SAE, January, 2019) <https://www.sae.org/news/
2019/01/ sae-updates-j3016-automated-driving-graphic>.
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J3016 “Levels of Driving Automation” standard for consumers®*

SYAU 3 SYAU 4 S¥AU 5

FTUUNITTUY yUUNITUTRlutRaunsayinulaiie szUUDRludRaILNTRINUY
anludiviiee | aatunisalidediwie nanfessuvsnludfagld | lalunnaaiunisal

azls PUAMININE1UNSAl kLD BEUIE

Y 1 v U ! a a < i = [ v A 1
CPRERR sruudnluddluyiesadn | USN1ssauingly WillaufusEaun 4 us
vieshulpelspudy | anwnsaviauluyn

annunisad

v

28)

£ 1 o

eueuRgnludfssaslignnageunselvnuuuauumelunaizue (Wiinaslgiul

Y

Vusdeueudfina1nazidnen iU JURmunguuneeueud (uudnsaiisgeunn) uaglunsd

PN ¢ & M Y & [ wa 1 [ & 1 £ = A a =)
‘VIEJWUFJUG]‘L!‘L!I@JI@L‘IJU?Z‘UUEJG]IL!&IG]@EJ’NLG]%JE‘ULL‘U'U YIUYURNINAIVEADY (1) HITUUNINNIDNYR

) v

ast v N Y e =~ Aa O | =
Fagduianunsaniislane (2) dssuuiidnnsegnglusausiinssuy

%

A9Y19UYBITEUUS M LUl

'
I (% ! a ¥

dnluiAtwinaued way (3) dssuuiineguanseul dulinssuudnludftuinaumnad® daunsaa
Wugrusuddnludfisgradugluuy ssuvasdesarunsavibiiinaniisfidanudsaiosfian
(achieving a minimal risk condition) TunseiNszuusnluLALAnaULwaI*

Y a (3

wuinfungmneifsisveusudsaluivesumladudegnanousud (Aalildduey
guAslusiA) Agnuvadlinanedususudseluliflaeyaraduazlisosiuialunudomedsuin
nmswtasaniniy Yuuddunsdififnnneudigaunnsosiioguiin® uasinanuiediaun
guBuASMLusTAT s udgnAnudaslneyanaduiilildsueygnnazlidesiuiinlunnudemesy
Annnsulasan iy i dunsdfifenneiudisaunnsosidogudiiu®

ngvneveadgiunelfszyludmihilunsinsefuselunsdiasdnemaaeue oud

[y

snluiAvuauu lneimundl yaradUssainlsnageuagdesgundngiududuinlaviseiudend

5 NRS: Chapter 482A.080 2.(a).
36 \fieea, 482A.080 2.(b).

37 \fiedne 482A.090 1.

3 {9813 482A.090 2.
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a v a A I Y] % = Y a o v 3 o = ) )
WU 5 AMULNTYEY LasgUNDNUIYINUIZLAT TD lﬂjqﬂLQUUigﬂu MNABA1UTENU UIDNNUITENU

BUTIUIY 5 AUMBEYHONUIBUSTUAY

6.1.1.4  funuuNguIEEmsuEuBURSnlulia (Model Legislation for Autonomous
Vehicles (2018))

psnnsauilofifindulnernansosuddaudunisrunguiuresusznouniawu Ford

Lyft Volvo Cars Uber wag Waymo lé’a‘i’ﬂﬁwsﬁjaLauaiuﬂﬁiaaﬂﬂ{]'wmaé’mi’umuauﬁé’miuﬁmmaﬁ

[

TnUszanaiioassaendyuuriosnuumunsem 6-3%

A151991 6-3 AULUUNOVINEEUTUEUEUASALULR

Uszhu YBNINUA

D109 UsURORLULR | MuNeda SEUU (19 Hardware wag Software) #957uAuvinauauvinle

LM Dynamic Driving Task (DDT) ag9suAg

Foulalunisly seuy | yaraenalessuusnluifediafuguuuuuuauuasisuglaglidesd

Snluiia audusaiaefld mnanansaussqieulusing 4 wani

- lunsdlifissuuiAansduman seuudalusianunsasiiliie
anunsaliifieandssiiosiian

9 =i a va =

- gueuadnluiRtAnen s U fuRnungruneiieIves

a 1

¢ Y o LY )
- UWUUU@UUNﬂWiiUi@QIUL’J@WNEW]’J']LUUI“LJGHNN’WWEWUWN@J

Uapnduvas Federal Motor Vehicle Safety Standards.

N3N foszuun1stulsnlulimduddulunisiiansanmiugenadeaniu
NMUIB93195 wardiednszuun1stulninanilasueygnliduleny

guUAlA

Uszune nounazlre1usuAd MLt ULaUUlAgUTIAINNAUTU A8ABINNITYIN

Uszussmdulusmudoulannimue

39 1819 482A.060.

% Model Legislation for Autonomous Vehicles (2018).
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Uszhu YBNINUA

wihilunsanginiswu grusunsnludAnlidauduazdesdinsegluninnisyu ned a1ui
NONUIEAINUA LAZLINVDIUIUBUA S ML UTR T M7 F9351897U

WMANSAIYUAIUTIN NUNEAIUA

6.2 AULUAIUABANENSlBUBS AN ULN8UALDALULR

I3

eueuddnludRanfesyuulyanusehvg (artificial intellisence) Tunsviinu nanfe o1de
wallaludunisviliszuuaeuiunesiTeuslarieauied (machine-learning techniques) 1

<3 a 4 ¥ - t% v a ! = a v o A v A
N15AUTIUTI TAs1ent wazlowveyaliielinisinauladie 9 FesasudlagUnfdesiniien1sdul
kU egslsianussuumalulagansaumading s aneglunsiidessianisgnlaufnisiiulowues
WwuRgItussuuasauneaay 9 mewmgll inngranesiidmatvayunislenueiueudsnluds
nguineazsedngnnlunisauasesauduasUasndensleivasuazveyarod luaugugud

DR LUIR

6.2.1 dadiauazuumelun1sianguang

Wiziﬂ%ﬁ@iﬁﬁéﬂﬂi@ﬂ%@%aﬁiuuﬂﬂa WA, 2562 anansnsesiuntniusausy 1o waslauwe
vayaduyanaiisafunslenususud SaludAld wu fliuiniserusudsnludad s
UszinanavoyadiuyanaveslsusuedsnlutiaunsauasingUsrasanisussianareyadau

UAAA 819893 UNINVINeTmInzal SnwianuuasUaenigvesveyadiuyAna naenIudimie

1%
Ya o

Towvayadiuyanaldidrausewmela eg1alsiany aneidenuvedninludiureinissnwinig

Y

fupsasadelavesiiosnnnguunglutagiuiudiliisieazideaierdunisdesiutazdnnis

ANMULABTILNEIN UYL UBS I UUS UNYBIE LS UA DA LULTR LABLANY

v a v

winnagldvyaffedeuvesdaanaumisleues egrlsin wszswdydAnissnwiany
funsUaensdeleiues w.e. 2562 duivuantfiaungvangliiu “nuieauuedsy nhenuauay
wsoMiuaia kagndlgnulassaseiuguddynIeasaune” §Hang1ugunvIon usniseny

pud (Geimihflunisussanaveyaieatunisivnueueud) tuevhiliiduyaraiiviniany

*LENISA and JRC, ‘Cybersecurity Challenges in the Uptake of Artificial Intelligence in Autonomous Driving’ (ENISA, February
2 0 2 1 )<https://www.enisa.europa.eu/news/enisa-news/cybersecurity-challenges-in-the-uptake-of-artificial-intelligence-in-

autonomous-driving> accessed 1 November 2021.

L% 4
FYIURUUANY I



§ av

Tasen1s “Msdnn1sauiuasysanmsvssinulisgnsAmansinanmuningiaans Ideuazudanssy

(971.) Aueugudaselna”

wszsdayaiinissnauduaslasadelaues wa. 2562 Wesndlafianuziluniisnuyesdy
wazmheaumuaurseimivgua wazwiasdudliusnisuszinanaveyaiioaiuayunisleu

grusuRdnlul® franeusuiniodliuiniseueudndlndudilinsfanseliuinislassasie

1%
[

WugudAnIEsaume

wanaNil WmsgIuAIUAINUaeAdenIslsluaTa T UE U UABRLTATUAITYNATIEDY

wazeudAnaunslvaueuews lwhueuiedrtunisnsiraeuaulasnivesiigueuinunla

'
va A

nantuiived 2 uagivedl 3 MsiliiesundyaAinesnisinemuduaslasadsleiuesluningy
Tnedilaliseazideaneaiunisuiasgiuanulasndslaesdmiveusundnludfdsliiismess

A155NIANUUIBANYEINSTUNIS LY U LS URDH LU

6.2.2 WINNIUNITARILINY VY
msimungnglngluduiifeiunisimuainpsgiuanuvasnsenislavesdmive

&Juﬁé”miuﬁmmsJLawwe?fqagufuaﬂmﬁamﬂsuauLGUmJaawwimﬂ’fgﬁpfﬁmi%’ﬂmmmﬁumﬂaamﬁﬂl%

wes wa. 2562 annsadulumuumeessdouifsadunsoysiinnuuasefoleiuesdmiu

guguAvasanUsEnfkar seilsuiieiunseulRve ki sdmsueueuivesanlsevvn

6.2.2.1 szidsuienfuniseyiinuuasadeleusfdmiusueudvasanuszva
seifouii satuniseydfeusudludiuanudasndoleiuesvesanyszv1vid (UN
Regulation on uniform provisions concerning the approval of vehicles with regard to cyber
security and of their cybersecurity management systems: UN Cybersecurity Regulation)® 1l
Heuvesmin “anulasnsislaiues (Cyber security)” Tuusunveseugumie i
“gam/douliigeusuaznsinevess ueussuiule sunauUnted

vndeanmunslavestuiudeiinaneaunsalliihuazaunsaldidnnseting "

2 UN, ‘Proposal for a new UN Regulation on uniform provisions concerning the approval of vehicles with regards to cyber
security and cyber security management system’ (UNECE, June 2020) <https://unece.ore/DAM/trans/doc /2020/wp29grva/ECE-
TRANS-WP29-2020-079-Revised.pdf> accessed 23 December 2021.

% |bid, Clause 2.2.
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wonand Seldlidenuves “sruunmsusmsdanisanudasasiolaued (Cyber security
Management System (CSMS)”1o13
“UYINNNITUSIITIANISAIING Y (Tan1aiiseasas v unsiesos ueus
mgné?ﬁ’zﬁﬁ)a”umwm’aamfnm?ay@ﬂa) Farmunnseuaunsludeesnns A
SURnwou sasunAuIasemIEiieveetussnleuestuiases LAY
Unintlaseruensainleuivessndiy ™
Weusglorilunisadeanuvasadeniadeivesveseueud snlul® UN Cybersecurity

b4

Regulation ivualyl “grangueud” Ininidusigazideaietiuanulasndenislevesiviu
' YR wags A va o % ~ A a ) ) &
mhgnuspieayli® lnen1sduvesydfituazdielisivasidunisituanudasndenicleives
Tawn
a o ¢ = = ca o ¥ o
- 5789880 8AN L UVDIBIUBUR FI5IUN (D) STUUVDILIUIUAT LA 839 DINUAIY
Yaaasdenialauas (1) @1umuresssuuineivestuanuvasnsenislauss ()
N1599UIUAUYD95EUUNETUBALN1TVNIUSILA UYL UUNUTEUUNEUBNDU
- 57988 RuANYINURIIIUTELN VBB IUYUA
- AUNYLAYYLBNANSHUTUNISHIUNUNTEUUNISUSISIANISANNYasns g lawues
(CSMS)
- ANATRANINANITUTHEUANULA AEN1TIURIAINNEEIY DI B UATIUBTUNNT
aULlA
- ENANTMARILININITUSMNSIANTSAUEEIYR I U UANYE SUN SRR
- LANAITUANINITANATOIEAINLIN BUFMTULONYILIT N15UTNIT N1ThraY way
YOYANAINTVILVDILTUEUATIVETUNTOULR
- LANANSLENITIEATLIEALNEINUNISNAABUAIUUADAN NG LU UDIE UL UR LAY
HATDINITVAAD VYD TUEUATIVESUNTOULR
= dl > 1 ! U 546
- gazBaniuitlgaunuresnulasndenidlaes

whenusgazeyliineriuarnulasndenalevesveteueudldnsdeidioliveyaiiuanlain

gugudtulinulasndenileuaiagraieame n1sufaserainvulalunsal wu n1susedy

* Ibid, para 2.3 wag para 2.9.
* |bid, para 3.
% Ibid, Annex 1 (para 9).
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arundssinueuasndeluvesdulifime” duaneusudlildnuasessusuiainaudes
ﬁ%‘@lﬂléfﬁmsf{maaqaﬂwlé’é’mdau (proportionate)*® LLazﬁwﬁmmu&Juﬁfﬂﬂé’ﬁﬂmsmaau
UsglivsnmvesinsnsiuanuUasnsis®

uenantl msfimsdndehenuigrmiivssdiunsduiunsvesinaneueudifeity
szuumsuiImsdaniseulasadelewes (CSMS) Tnedudneusudivifidonidmoyaifoaty
CSMS tipveunisdedusunndulumuinasgiu CsMS fioenlifudnaneususidunsiissozim

[

0 (u laiiu 3 Viuwsiuiesan)™

= = ) wa ) o 3 a
6.2.2.2 suisuinganumseaysinganulsdmiugrusudvasany sz
= =~ 1Y) va ) ) ¢ a .
seidguingaiuniseusiAgenuisdmiverugusd vesanuseynyna (UN Regulation on
uniform provisions concerning the approval of vehicles with regards to software update and
software updates management system)’* Muuali e Ndne1usud TN 17 6098 uvoau A
[ v & LY '3 3 & o U E5) K 3 A o o &
nsruumsUSulidutagduveseniniiveseusudsnlul@® lagn1stiudveiiesuniseuslAiu
DI =~ a o o ¢ v o v Yy oA = o &
wdpsiingazideaneiunsuugennuasiiidutagludedinuazBendall
a o s
- wasBuamilurese U
- gazBeangiunNeaYTE USRS NYITTUATUla g I AR s UALEAIYBLAUTEAN
nseudRvewewIsdmsusruunIsmuANBiannsetind (RXSWIN)
- msUsussuulndutagiuluennia (software updates over the air)
- ywasBuakansinszuiunsusulisenviwisilulagiuiuandululnedasnsie
- dlvesudazlasuniswanieatunisusurenvivisiidulagtulaedgislsiineunas

PAINIS b1

7 Ibid, 5.1.3 (a).

* Ibid, 5.1.3 (b).

“ Ibid, 5.1.3 (0).

% Ibid, 6.7.

>LUN, ‘Proposal for a new UN Regulation on uniform provisions concerning the approval of vehicles with regards to software
update and software updates management system’ (UNECE, March 2020) < https://undocs.org/ECE/TRANS/WP.29/2020/80>
accessed 23 December 2021.

>? Ibid, 3.1.

%% |bid, Annex 1 (para 9.).
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wanuiloaneAUsznauN IR UANUADAABUDIRIBIUBUALAY WUINIAITUTELTUAY
Uaoadelunislyausiusudsnlud@dluszauaina (Universal Approach for the Assessment of
AV’s Operational Safety) tugslinudiAgyiu “anudasndslunislasusiueus” dnaae Tuild

o = I Yy a = [ ¥ ¥ o a o A

1833533 wlu Suiiaveudannudasadelunislysaluauuagimnisaiununginssunistulniy
nansmnuaniasgInlunslenueusuddaludansluginismegsusaznislyuass fadulu
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v N [ va s < o w 1 vy ¥ ¢
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6.3.1 dadiauazuumelun1sianguang
szuungrneazannsnanaiunmslsnue RSl (uwusfoiuiteaunioni
Uaonvuuiesnuu) lnsnisenidnuengnensasasnauniidsduliduidaduyusinihides
AUANEUELRRRDAnaeINslrufsusuTiL Wy n1euauNIEnds MaieuE way
nsnavudelnewin® udseiinuimezsedygResiasmeun we. 2522 Saflvesinfidmandy
mssfamslsnususudsTu® waransagnifauldnuuumaresiieUsena lwu ngrane i
FenssasnsuntesUssmaeesuil Asalus uasdiu uennd ngunedidensasameun
Famsgnimuilisousunislyaueusudliaudy (diverless vehicles) Tnglalldd1fnianznis

NAFOUTALYINTU (beyond testing purpose)’’

** Ibid, Para 4.

** Ibid, Para 5.

% US. Department of Transportation, ‘Automated Vehicles Comprehensive Plan’ (U.S. DOT, January 2 0 2 1) <https//www.
transportation.gov/sites/dot.gov/files/2021-01/USDOT_AVCP.pdf> accessed 1 December 2021 p. 11.
5" EU Commission, ‘Communication from the Commission - TRIS/(2021) 00508 (Directive (EU) 2015/1535) (EU, February 2021) <

https://ec.europa.eu/growth/tools-databases/tris/index.cfm/en/search/?trisaction=search.detail&year=2021&num=81&mlLang= EN> accessed

1 December 2021.
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6.3.2 WINNNIHRIINYUUIgTusnsUsEne
nuaneddaenisaasmsunluinaUssmadgnasiduuuiiugureanistudludnumed
uysdLugmuaueusuddudeuUszauamuimeruifunse ey ianasmisun we.
2522 vesUszmalny nanie mslvsusussiluifituenneliinausuiamunguuneld Senis
faunnguisngannsaiatuldunns “iadeu” susuddaludd warluras “mslsnu” Fatuan
YNYBINITNAFBULTULUALED uana N nguanedietagnimunaseuaquluiaeimuniios

AN1NINAaU I UNNT I UYL UADNARE

6.3.2.1  msaruaun1sidaulusenitnismagau

nouunevesUssmeadealuslanivuananinaeiiiediueueudsnlulimiialy Road Traffic
Act Tnela@ 831 “Road Traffic (Autonomous Motor Vehicle) Rules 2017” Taginuai1uiinds
naaoutuaznslyanugueud” saludfuuauule 9 suludauuasisue Buudazlasusugyn
Tngdinauvudmaun® yaaaiussaindsueaug n ey vse naaauIueudsfelinuauds
asanuRpulanivue® wagdesufuRnuvaninaeidunetiueuesuiwazluaugy s lunsTuteg
1ATIASA%? Watinnsalle o Nszuususudsnludnddamaewasiiddnausudmisunnsu® uag
Aealin1svilseiy vieadudindimuniivun® uenaintdsimualvgtuiniinuaudinsuiuy

sal o Y] ! & va ¥V 65 & 3 o v Y £

munaueiivuatseg neluguguddnludfae® Bnnainualidaiuay (Operator) ABEENLNN
N13IN YUV U UASHLUTA

ludiuvanenansuaznangulsenaumvesyInlyeuuAsnluTAWaNTAFR VLY {8

N v oAy o 1 ) o &
auniitisesndLenasuang Ui lul

- IngUsTasnraInIIegey waznlasdlaggodNsnaaeauIsiintueeelstn

*8 Article 4 (1) of the Road Traffic (Autonomous Motor Vehicles) Rules 2017.
% Article 4 (2) of the Road Traffic (Autonomous Motor Vehicles) Rules 2017.
0 |bid, Article 2 and 4.

®1 Ibid, Article 9.

%2 |bid, Article 9 (a) and 9 (b).

% Ibid, Article 19.

% Ibid, Article 14 and Article 15.

® Ibid, Article 9 (b).

% |bid, Article 9 (c).

s1e9uatuaNysal n



§ av

Tasen1s “Msdnn1sauiuasysanmsvssinulisgnsAmansinanmuningiaans Ideuazudanssy

(971.) Aueugudaselna”
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- lunsdiflenususiazgnunladauasiienisvaasy asdesiivasdenveanisunlofaulas
AUNATI
wnansla 1 ieafuieusudsnludidasgnlrlunismagoy fauansissuuveseuousd
Salugfduiirraendelunmslynuiientmeasy
wwthiiginisfinnsandveuasndnguiigniuduannsalioyganaaeuldvnnistus
vodululnsveusengmneuaziseasdenasudin® egrlsinu wmthieaufoamuedlse
SyUIavesEmIveIInsasEnintuaryansunIsiulnveIN IAdeUEUEUASALULRC 1
fvuavdninasinaonsumiuzthuaruiUiUR dmsunaaeuswoudsnlusifvnsziuluiiansisas
Tu ans1veradns Tnsdeadulumuvorimuamanguunsldun (1) lunsmagouazdosusngy
muANsa ({307 Tnefidruaueglunseusndeusud daniey Jawanunsa uazidulafiazaiuny
santoluld (2) srusudmnzunnslesuuunuy daviuszdusemuauans’ vadl (Due
%’Uﬁmawmrﬁfﬁ’lLﬁumimaaumuauﬁdﬂmi@i"n,ﬁumamaauﬁmdnLﬁulﬂmm%ﬁmuww

A Y oY 72
NHWHITNYIVDIVIIVINR

6.3.2.2 N15MIUSIULUNDALUAIRADI

NVLI83TITUNUNVRIUTEINALEoSHTT s nunludloTui 16 dquiey A.A. 2017 (Road

wa = a

Traffic Act: Federal Law Gazette 1) UayelAteasneazidanveseusudoniusifeliin iueueudds

o

Jwalulagn

7 Ibid, Rule 5(2).

%8 |bid, Rule 7(1)@)().

% Ibid, Rule 7(1)@)).

9 UK Government, ‘Guidance: Code of Practice: Automated vehicle trialling’ (UK Government, February 2019) <https://
www.gov.uk/government/publications/trialling-automated-vehicle-technologies-in-public/code-of-practice-automated-
vehicle-trialling> accessed 1 November 2021.

™ Ibid.

2 |bid.
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- dlegnidalesuudiannsomuausald Semudinnsmuguluuuien (ongitudinal control)
uaznIMUANALY (ateral control) (BaiFaniinisaunueueus)

- aunsnfiufoangraneld uidiazegluszuunistuiedouslulifvielsseuudaludily
TLAUG

- aumagnginislsnuierudvansanduluaueusaldiowmasaan

- awnsoksuneutuiiiarnududuiiasdendulumugusn Taedisvernaimeauaisneui
szuvarAumuansalumsauausaliiugiul

- SEyYNTEUUMAINURaUAR
ngvsnevesUszmAesudeynelgtudannsaazanuaulaannnsasasuaznnsnugy

eusudldinedienusuiiugnaueaulnsssuudsaluiflasauy savielussiugmuiewildngn

Y Ay

¥ v g | 3 ° Yy da v 1Y) o ¥
v1au’ og1alsinig nguangimualigduiiinindesnsulumuaueiugudlaglidnemnssuy

Y Y

Saludfuasliiinisnaduluauauetueud e dulinsenidnitssuudaludinuliealeauniy

[

ngUszasale’

6.3.2.3 farvuazssanmuiadaslunisldususuddnluda

ngvaNeIIesasus (Road Transport Vehicle Act: Vehicle Act) ve3useimadgiuriyuni
prusudsalugituazaninsognlyuuuissauuldfrodedulunumasgiuaudasndod
ngusneivua’® Tnesguusiinisnsensaeiinu Tassadaiiugiu msvuds uaznsvesiion (MLIT)
figrunantiflunistisunideulonislasu (conditions of use) Faasfulunudnenmasseuaus
SalutRusazdseinn” Taesguradiuasisvativayunislonueueudsalufflusedud 3 vy
sruunstuTsaludiaunsavhelsifleanunsaliosiune nanieszuudaludieglivhendm

A71@01UN15ai LD 891128) 1AEIIAANITIYIIU U UA DAL UTALIUTLAUAINAII I UANTNLINA DY

3 |bid, Section 1a.

" Ibid, Section 1b(1).

" Section 1b(2).
"6 Road Transport Vehicle Act (Vehicle Act), Section 41 Clause 1, 20-2).
" Road Transport Vehicle Act (Vehicle Act), Section 41Clause 2.
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Uszihu s1eaziden
v 1 o o o P A LA -
FNINLINABULUNIFVULY ® ANNVRINUU (aUUNIU NemIUNTausEINLRInIe
(driving environment condition) Jar¥n (motorway)

®  QUULRANITANMSULIUIUADALULRA aUUNTNISANUALAY

=] 1 o

Vs hlAuALaU
ANINVYUAIERNT ® Wwallled a1 QRUTTIWNARY 9
(geographic conditions) e Alinefouusiat

U Y
ANNLINADUANUTITUYR ®  AUWANANUBINSILlUaINaNT LA NAN9AY
(natural environment ® Aualu1saluNISSNEIAIILUARAN ININ NS
conditions) WasuLUawaseIna
o vL A o w & 2 v a
Wauluau 9 ®  M15911AANLLS (NMsAIANLSITuNSTUT)

® N155NWIANNUABANY LUU NITADUAUDIRN DE RN E

[ e

35133arNIvuUnNiulaTEIaiuge (aeiiasan

IS v & [

Mindudesdinuduiteglusueudvsely)

6.4 Tassadeugiudwiugusudsalulia
nslrausueudiinisdeulowasdunaoulaesmaludi (connected and autonomous

vehicle: CAV) $1{ufifosande “Iassadrsfiugu (infrastructure)” Aflaumangaunazidos s

siamﬂ%mu ANYULNNNBAINVBIOUU (physical infrastructure) ﬁ'u%éfaqﬁmmmmzamiamﬂ%

NUEIUEER anvianslynugugudtumsgnatuayunlelasai e iug U uAIagENnTnsesy

a B ¥ ]
ﬂ?iLLaﬂL‘UﬁEJHLL@SL%@@JIENGU’EJHEW]N i

"8 Takeyoshi Imai, ‘Legal regulation of autonomous driving technology: Current conditions and issues in Japan’ (2019) IATSS
Research 43 263, 264.

9 \figpna.
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ngrunelneineavesiunIsiauilassadiugIuaunMenwazfdiatulilasz s “onu
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pudSalutR” Tnsianizianzas eghslsfiny Wldmneanuinstaulesadiuguiesessu
nslseueusuisalugfdulionnyildmungmineg

misnudedivtiilun1suszneunts (Operator) 11 NFUNIIVAIT NIUNIMANVUUN Uag
U3 nsauunan 10 @) Suannsoduduiewauilasadisiugiufiesosfueusud
SolusfAld 1y nsumevaLAENSIMRTLUNDNAI e LT esssums E UL
SRl Tuvnug? U3e Insauunau drifa (uvivw) Aanusaliuinisnsauunauiagnszaneides
Wiesesunavatiuayunislunueusudseludale

UBNINT NIUIVIAW NIUIMAWIUUN uazUToM nseuuney $190 awnvn) deanunsn
dudunssmamuiuienyu Tasdmuavihilienvuduffuamsslunmsamunaziuanandedluns
Usgnaumsld eglsfny lnsdumsdidunismusiunauasueuinguizasn  vionisiaue
TAssNs9Iuam NIy nsumwastuu dusiuiitedemauimeanBonuaziuinied

£UNNTANTUNITTIAUT0AN Y LAINWUINIVDIANUTLNA

6.4.1 wuwIaMsRaIINguanglusisUssna
wihenuiiinsAadunisneaduaziaunouwasiiunuimddgluniswaulaseadiady
nea i sndusenislyaueueud salusld (Physical Infrastructure) Tunaigiinuas sunas
Eiﬂizﬂ@Uﬂﬁéfﬂﬁ’U?miﬁ’mﬁﬁﬁa (Digital Infrastructure) La¥n154 @15 (Communication
Technologies) agfiunumdndnlunsideulswuaratuayumsuaniudeuroyaifioatuayunisly

UYUIUAD A LUITR

6.4.1.1 mawaunlassadanugiudunieamm (Physical Infrastructure)

nslyeususudsnludAlusedu 3 waefidseduanudaludigeninduiaudndud
waluladeusudsnlui@tuiinuansoluns “81u (read)” anmwandeuvusiosauuldodisdl
anuULiede Anmrungld wasilanuaense® undetiary nseiuaunisweauy Al

LUIR AT BUIUBY (vertical and horizontal curves) NM9ken ANSATNUALFEUNIS wazt1e® Taad

8 Rosie Huggins et al., Assessment of Key Road Operator Actions to Support Autorated Vehicles (Sydney, Austroads Ltd. 2017) p. 26.

8 jadha.
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sessunislasueueusmud® (usedusng 9) Tngausaensegsssdiuiinstinsianldnng

A15197 6-5 sasa Uil

A1519% 6-5 WUINNINTRBNWUULATIATINUFIUAUNIENNINE TR S U U UAD N LULTR®

anvuzlAsEIaNugIu EEEIGHT)
WU LATRIMIERTRT | - HHEREIUEUARTENTNIIANUEINNTI VeI UEUR SR LWTRlUNS
A Uagranuy “91u” 1FU LPTIMNIERIIAT MO wasisauuliuianudndy

' < Y a o ) a aa a ) v
- agalsinny MnErEnIrdeIUTuAWIENIHEN SgAITasne
AUYTALAULAYINULAU LAS DINUIFDTIVT NI LALEINUU

AMSusIUsURIRluLTRLAsNDUY

n1598NLUUTS8s5UNS | - Context Sensitive Design Approach (CSD) LunuAnfidnauu
Tyauvesuy fufinnshamnniinisglaientsudariidy mnusddma
(Fedufuarlaif) dogumudnge®

- lalvin1seenuuumuLuanie CSD fneadisuasimunauuiy
wdesfiansandednumgnislysuretsusuddalul@ tne
9199z fesinuTmiussnnsUnasesdwiesiuieaiudnvus

AMSLvauY

msveauargniu/ds | - mslsnususudludnuasesnissauiilesa (car sharing) Hu
anvdwalinnudnduluniseensaanas

- agrlsiny enadianudndudesimmungeiu/ddwiveusud
Solusifanntu nsflydu/dsiiliifometuananalmiiatiym

A15997195ARUALA

= fiad.
# 1figdne, neh 32.
8 U.S. Department of Transportation, ‘Context Sensitive Design/Context Sensitive Solutions (CSD/CSS)’ (DOT) <https://Awww.

fhwa.dot.gov/resourcecenter/teams/safety/saf 1CSD.pdf> accessed 20 December 2021, p.1.
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87 | fig8ns, i 45.
88 |figens, i 45.
89 | fi98ns, i 46.
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%2 Jarmes M. Anderson et al., Autonomous Vehicle Technology: A Guide for Policymakers (RAND Corporation 2014) %1 114.
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6.5.2.1 AUTURAYaRII VBT ldURINN)MaNevRIUsEIMALEa TN

ANTURALUNITATI9TN19UNYR UL TIUINEWEUA S MUY NATMUAT UL LLALRN
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= o

vaniNauIiveteusuATI LUNIRTuTRIuANTe Ineirunausuiamnzanraninadiiall na1ime

Wainanuideneaneueudsnlud® Ausuinazgnivatsanauvannguuiendluinivualy

Y

Ussanangmuneuwnaeasiu (§ 823 BGB) way AMUSURANAwnnvunlunses 1wl gfasasmisun

1Y £

(the Road Traffic Act) Astiuniglanistadulenguunevisiuliie e duawintu uidesuiieg

Y Y

ATaUAT9Y° paamaulufwavetsusudaie Tud1asvinaudnluiRuselufniy asdassuliavraune

AnuEsmgla 9 AAeNN1TYIeU (Betrieb) vosanubus’’

'
1Y v o

({07 frruan) amnufuiiavesdudgnimunlinumeld (1) Ussnanguueusiseesiiy
(the Central norm, § 823 BGB) (2) ndnnguangaziinilu (3) Road Traffic Act (2017) - StVG™

munannguuieaztia U Tudwindui szdendud Suialuanudenie luvued neld

W3¥ U AAII1AITVNNUNEATEUATRIUEURRDUARAKINTIABITURRATUAIEEE” LiuusaIy

% | fisens, i 115.

sl Ul fo fiitulousudaidurasifngtfive - § 18 (1) sent. 2 StVG.

s fasounses” Ao fildousudlasiiluifiovsslovdduny way aunsouueldiagldaulaslas ifelns uay egsls oil
Imﬂ"ﬂﬂQﬂiaumanﬁm}m“]ul,ﬁ’fwmmuauﬁﬁamwiLfﬁwaﬁﬁ%ﬂuﬁanmaummmLaualﬂ - See, e.g., BGH NJW 1997, 660.

97 Ulrich Magnus, “autonomously driving cars and the law in Germany” accessed 30 October 2021, from
https://doi.org/10.33995/wu2019.4.2 , Wi 19 wag §§ 7 (1), 18 StVG.

98 Road Traffic Act (2017), Section7(1) wa Section 18.

% Road Traffic Act amended by the publication of 5 March 2003 (Federal Law Gazette |, pp. 310, 919), last amended by

Article 6 of 17 August 2017 (Federal Law Gazette I, p. 3202), Section7(1).
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anelugmueud ™ luvAgnane1adsliinanudisaunnsessiananlivsnglursnafidming

6.5.2.2 n15Usenungluansivainansg
{Suuseiude (Us¥ndseiu) agldvesniiuuisusenisiaimualiluy AEVA 2018 a

URmmAnaneusudsnluiuuauuvioaniuiiansisasduluansvenandng uazsueusifana
Usziunuasesagluvaeiiing Usive

]

pmd RN ]
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VU TUNUALA IS URAIUNTSIASTIANT DN1TUIMLUNS D
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Anudemedulangiuseiudenioyanadulasuangtimeuenmiloninanudemesosiueusd
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DR LULRA

1% |bid, Section7(1) and General tort law (§ 823 BGB), § 7 (2) StVG.

See also: Ulrich Magnus, “autonomously driving cars and the law in Germany” accessed 30 October 2021, from
https://doi.org/10.33995/wu2019.4.2, w1 20.

“nanide” vl amnioueniinanilillduasnanidedlsils - See, e.g, BGHZ 105, 135 (a third party deliberately cuts the
brake line); further C. Griineberg, in: U.Berz/M.Burmann (eds.), Handbuch des Strafenverkehrsrechts (40th del. Oct. 2019) A.
n. 41 et seq.,; U. Walter, in:Beck-online.Grokommentar (BeckOGK) § 7 StVG (2018) n. 150.1 et seq.

101 Road Traffic Act amended by the publication of 5 March 2003 (Federal Law Gazette |, pp. 310, 919), last amended by
Article 6 of 17 August 2017 (Federal Law Gazette |, p. 3202), Section12a(1).

192 Road Traffic Act (2017), Section 9 and 17/18 StVG.

103 | fiad19, th 22 way The Act implemented the Product Liability Directive.

104§ 1 (2) No. 1 Produkthaftungsgesetz (Product Liability Act, ProdHG).

105§ 1 (2) No. 5 ProdHG. Partly, the European regulation of product liability as implemented in the German ProdHG is regarded
as a special kind of fault-based liability; with respect to automated systems see, e, G. Borges, Rechtliche

Rahmenbedingungen fur autonome Systeme, “Neue Juristische Wochenschrift”(NJW) 14, 2018, 977 (980 et seq.).
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1% ndnnisleg neldvesniiun1suseuimsiu' (Section3 (2)

fana? Al 1.2 anulaun

AEVA 2018)

Y v a wva

A lyeueueuddnludd JTulsusudsnlulifagdesuiamngUimeAuuinainaiy

[

ot
agnlud@inanuselilneiingfnisallimunzanlinsgyiiguily

Usza e dulunisiieuey
(Article 3 (2) AEVA 2018)
fudn AEVA 2018 lailassyfsanusuiinvesindnlagdanas uiinasliansunguseiunu

(uazianveseusuddnluianlidvse i) Tunsiseniesdeynmaduiidesiulinneuinduludiui

'
1 a

\igaiugUiivg (Article 5 (1) AEVA 2018) - ausuiavesnaneainuludiuiingatududiuin

@ g

unnwsedkaz/mierendwisaeldnsesudyanuaseuslan w.A. 2530 NguNIEANTURAse

a [ o A a ¥ [ a a J =) [
NARNEUNDU € ANIvaslUaRI1vBI1UIINT NHRNNEasLUN (ANUUTEUNLAULAD) WaE/NIDLUUNALN

a o

MNNTINAY N

o

196 | imited to the amount stated in section 145(4)(b) Road Traffic Act 1988 (currently £1.2m) (section 2(4) AEVA 2018).
197 The exception is such that the owner will not be liable to the person in charge of the AV where the accident that it caused
was wholly due to the person’s negligence in allowing the AV to begin driving itself when it was not appropriate to do so.

(Section 3(2) AEVA 2018).
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Battery Pack
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Power Control Unit
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By-wire system
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7.4.2 TUSHNSUAYTZUUTUDNIUR (Autonomous Stack)

sxUUTUY o luldR (Autonomous Stack) Usenaulum18d1uv09875 AWIS haswanyiwis

(Hardware and Software Stack) U945z UUSNY LoLn %UUﬂ’lﬁUi (Perception system) ssUUTEY

A1 (Localization system) S2UUINAUHUN5T 4 (Planning system) szuuAIuAY (Control
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Autonomous

Stack

398 State-of-the-art
AmSUszuU Autonomous
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Iu@a Autonomous Stack
AULUU F9UTENBUALE
FaNTLIS wazlwULLasInn

$199)

FURUUNIZUIUNITNGR

nanAugeuwuUlT I alve

WUUNT MIUSIUA UV
LWULYBS NISWAIL
NS INgauny

anmgvaausenalng

7.4.3 Waunsuddensalldaueusudadelvi (Use cases)
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AChakrawur Raisaeng  Amita Technology Thailand

AATAInS aseaudd B. I. Ag. Development Co., Ltd.
ANIS FuRLIaE BASF (Thai) Ltd.

ARFANIA Ssvavelsng  BASF (Thail) Ltd.

ANTYYIEAT D15ANATIZYING  Biznex Motor Co.,Ltd.

AWanchai Chutimavutikul Buhler Thailand

AMASTIYEY] WAl Business operation

AtNapat Khomsiri Continental Automotive
AATINT DNUIA Continental Automotive

ASiampol Ramking Continental Automotive Bangkok

AeUKittisak Ngoenngokngam Delta Electronics (Thailand) PCL.
ANEYS aBLnYs Electron valley

AtdTananan Kanjanakuha Fommunity Co.,Ltd.

ANITAEN L5YTITTU GPSC
ANANTING ugdos GPSC
ANYTING ENAI GPSC
ATEE VIKITSRETH GPSC

ANBYTAMS @aimudna  GPSC

AN YuTAY GWM

AN A15¥MURY HCOD

ARMLATY FUTTEUASINR HELMUT FISCHER (THAILAND) CO., LTD.
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60. AfdTareerat Sapsrithong Jacob Jensen Design

61. AChaiyuth Lommetta Summit Electronic Components Co., Ltd.
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73. AfHadi Sanjaya TUV SUD (Thailand) Limited
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75. A3.93L594 SR BCPG

76. AMNGATAY MNEUUR Great Wall Motors Thailand
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78. AtUPhookpat Virakul Keysight Technologies
79, AMUTAI NalLgy NPEVO1eugusadelvl
80. AMNULNT &5eeA RLC Recruitment

81. Af4Thammasorn Rungtiwakornkit Rockwell
82. AMARLNN TAIUIUUN SPF
83. ASathit Trawanichakul Thai Meiwa Trading
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Target products La wn EV (whole vehicle), Motor & Battery system, Low speed AV, AV
SAE level 3-4 llag ADAS system

Ambitious project UBMUIEIIY Ao NSASEUNLVIAARU CAV proving ground Asfidaenis
NAFaU bawA 1) ADAS EURO NCAP 2021-2023 directive 2) UNECE R13, R79, R10 (PTEQ)
3) ZOOX, WAYMO method wag 4) 1SO 1119911 low speed autonomous driving
arumesunsiaulassaiaiugiu waengsudeu) Wensiaugnamnsue e
atlndluouian laun 1) aaia VS infra 2) ansdnlalumaluladeiusudadelul way 3)

A5USUTHNURNLUIUNIFIAL/ AU ITU

aa o

A5.AENT Uszauyns - drinsuduaiuasegnanda

MseLiunsvesmlsnuIzeglusues Smart city dsiitmane Ao 1) Arwdianelasde
YUIEN51ULMIDTLUVIUAIRTIITIAEAIN nnTsEeinty 60% uay 2) {ideTInaInnns
WUNINULALY Younuaewinnu 12 au o Usze1ns 1 Lauau (Mseanas 50% #ad)

Key success of CAV

o Legal/Regulatory - sandbox

o Strategy/Policy - gov incentive, testing facility

o Data: privacy, security, open, big data

o Standardization

o Supported Digital and Physical Infrastructure - dedicated lane

o Align with smart city goals (environment, mobility, energy)

o Supplement other modes (walk, bike, public transport)

HA.A5.318INT SAATIAY - AMEIAINTINAIENT YUIAINTAINNNINEGIAY

n1saniun1svesviigauaregluaIuues Autonomous and Connected Vehicles at the

5G Network Edge
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