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ABSTRACT:

In order to support automated driving vehicles roads testing under the control of risk, the purpose of
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FF#4 7 DDT fallback =4p B B if P 3 % 45 F] s DDT
g fallback s j= ehig * ¥ 4 & 47 »
o {303 7 DDT 2. % 5v > /4 i
LoxpF L R R ¥ PR | e A2 ADS .7 § #4(7 DDT 2
7 DDT fallback #14p B * & g SR & 3> 5 447 DDT
THETZAr BT oMb " | 2 5 53Ne 4 3n > Plif e B
A % 4+ %] i DDT fallback ;& i= e
MR AP ADS A LER | g EE A4 AR K
# oA M B R R
8
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Ew®p R E kS Ewp i i d
g (R 4)
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BRE R B
pdsit | eFEinE K ADS 2 # gme
# 4 7
o T E T fxd ADS
cEF B gmN o § ADS
FabopE S LR R
*E/EILE(F ADS ke ADS (§ ¥t )
pE) - « 117§ DDT
o & 3 {7 DDT & DDT ORI S HEIPNE i 8
fallback o 3T F|HA)PE > B0 3 7 DDT
e BT AT AT E @B T | fallback % fE4% T B MR G R R
MR SRR (B 58 Level 3 2 5% £ B )
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ADS (§ fcdopF) 0 3 i s A
& Rrel s HApiads Level 4 e
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Some ODD parameters: Level 2 example:

* Speed * Traffic * Roadway == expressway Level 4 example:
* Geography * Temporal * Speed <= 35mph * Roadway == campus roads
* Roadway * etc. * Daytime only

* Speed <= 25mph
* Environment

* Daytime only
oDD Total qriverfmanageable Unlimited ODD
domain
Level 0 Level 1 Level 2 Level 3 Level 4 Level 5

B12.10DD $ 5 p # it 2 & & P3P
PR KR ]
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>R PR A RERE AL B E 2 AP R o B 0 A KT
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3. FTA =& [ AlF * 2 dm(4ri2 ® Navya = 72 f & 8 % = )R P E & Hji
GAEERHEY T B KR FE R AT 2 L E R B
Bt s Rpac K 0 R R B e B 2 R

4, FMCSAiFpdERp Lo dmiph 3 WEFHERAPBERF L4
W BB CRIRGEF TR B NEF Ao PR I 22 AT
FHFRAPEERFTEDI R E X FEIRRE G F 2% 2 iFa
FERE-FMCSAH (F4 B L E I LA A3 EFNS%
MEREZFRPEERE LD IRT D aug g o

5. ITSJIPO z $ja 4 1 & hg®Recd % 2™ A ~ & B ¥ =F 2
FETRAELAZ OIS P AFE 2R EN R ERE L TR S

\§§ 5551,@'.1 ?*%A\g_i%,l\}_@_o
B pjiE (7 (platooning) 5 B E E M p Bt eh- B E & B AL 0 bl4e FHWA
& 4% Caltrans ~ Volvo truck 2 Peloton B &7 b & & @72 L334
WRUBIRERE BT L LR T o FEEB] R -
& 7 Ap B AR E 8T 7 [6] 0 )40t ETSITR 103298 ~ ETSI TR 103 299 ~ ISO 20035
Foug B p A ER A En BRI REFIRE PV RI AR B
I @ H e B R FRED o ELBORE enE Ak P A
e 2 RrcE i REAFRR DL INEEF 2§ R[6] - B e
2 BET B RAE T IR Y A Rl ar i s (Cooperative Adaptive Cruise Control »
C-ACC)ns il & & ~ " f B at B enfFsr %% > % ~ CAM/DENM #f 7o 35 & ~

7/

RIS R R R B SR (P gl A G ) R R AR (S
4 ED R BT R G E RS D T EM A RS IS0
26262 # R

- wmE

WP LR ¢ s iyee 2 (Policy Office » European Commission)4p #1[7] » %
FB TS AR ¢ ITS ~ B4 # f5(Connected Vehicles » CV)2 f & it 2 &
(Automated Vehicle » AV)% = 55 & & cha % » SEHENT L~ It 5& % 5
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#73§ CCAM (Connected, Cooperative and Automated Mobility) 7¢ 4 » & 2] ITS % &
SF PRI ERESC AR PR CRCFECEREAE A
A€ o B2t 2017~2045 & FF 0 4|4 4 BEEE4a®s : Day 1 (% 2017~2019 &)~
Day 2 () 2021~2025 &) ~ Day 3 () 2030~2035 # )3 Day 4 (% 2040~2045 # )(Fl
31)c F Mtk h s B pE B ddid £ B kT

1. #BRa#dits - d Dayl » 3 A% B AL F > 7] Day2 » %
A Esrg | Day3l,,\“#\£/mhgg] 3305 B % Day4 % &ﬁ“fi‘“r}gm
ey o

2. B dang o d Dayl 604G 22 ITS-G5 i iR & > 7| Day2 £ 4c » 5G>
.40 B 5 Dayd £ 4o » H s FTEE o
3. pEenBE A o d Dayl LB Re s k5o 5 Day2 f— BB A
MAKLEE LD Day3 i BRI B ET VAL R TR
Day4 5% 2 p 85 % % o

bR R RG] GEEFE A AT S Rded o ¢ BRSO INAS 2
C-ITS &7 C-Road ~ B 4 erf% $ 3% & 2_ automotive-telco ¥2 5G » 11 % p & ef5 §5 3R
2. GEAR2030: H® C-ITS T 2 H5 - e 5 e 302017 # 9 ¥ v o [
#2017 & 9 2 T pd R E R 2 7624 | (Action Plan Automated And
Connected Driving) # 1 9% 7 » @R L RE E A M2 A F Lk & 22
CCAM z *}#\ R AMEE SR A FO A EE R AR A & L H2020
FHEREE RS FHE P EBEE TR EART T BRIRT R Y
% %9 C-ITS 2. Connecting Europe Facility (CEF)i# % 4p 2+ 5 % - < 58 -
FETI0&E KRG HMERA S LAy ~F B RIEE L F B FA[8]4r
B 32> %A T TRE p 2005 & e #4415 CyberMove 344 &4 o £ 18
ﬁ?ﬁ?b}% TR BT Level 4 G L B 2 piE > @ 5 B Level 3 ksl p 2015 #
Bdei8 (TAT g 2 pRE > ¢ HER AT ik {7 ¢ (H PEGASUS & Drive Me % = 345
K% > 2% P8 7 e Truck Platooning 3+ & » & i i {7 #7 2 Level 4 2. L3Pilot
7% o # ¢ 5 L3Pilot [9]72 1,000 fipl3# % B % &0 100 48 400 ffo i B
Fie 702 SAE Level 3 # it 5 4 ehp # aifffé»t%l&:* » T €3 - & Level 4

Ao TRIRRL B A bR d S AgH 2% BRC ERE - L3Pilot3-F p 2017 &
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9" B FEPFAB B Y > FHR P HERE IR Z R S AR F
Pﬁx%—k?l}xﬁ%\ﬂ@\%_ﬂ_ 1%’1.11 Wi 11 'E%\/)”W?\’T &%d’\m?\
R chiplE S 0 4o 3.3 ¢

Towards Cooperative, Connected and Automated Mobility

Day 1 Day 2 Day 3 Day 4
Awareness starts Automationstarts = Cooperation starts Future Mobility

g =
= "I share where lam § ,, "We share our "We coordinateall § =
© » | share what | see : S " 5
§ and what | hear intentions manoeuvres 2
(&} _E
8 L)
< | Hybrid connectivity Hybrid Hybrid Hybrid 3
£ 4G + ITS-G5 +5G +new technologies J| + new technologies f| &
(&) Lg)
3
= Advanced Driver Some Roads Most Roads b
E 2 Fully mated 3
£ |l Assistance Systems human backup NO human backup g
< (o)

o

2017 2019 2021 2025 2030 2035 2040 2045

Indicative timeline

B 31l e T B pdrfd | 2 A FPPEARE
TR KR 7]

Test Automation level

erronment || ) N ]

" Field ‘I';-t
7777777 Drive Me
Field Test (EW
(dedicated areas)
AdaptlVe

Test Track
Public Transport

(dedicated areas) %

2005 2010 2015 roday Time!
ITS WORLD CONGRESS 2017
Montréal | OCTOBER 29 - NOVEMBER 2
2 N
B32 Pt MERpEhil B3 58E F
LR 8]
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® Crosshorder

BE, Brussels;
Austria Germany NL - Toyota
DE, Aachen - Ford
Aystria n Iraly DE, Ingolstadt - Audi
DE, Munich - BMW
Belgium Germany
DE, Offenbach - Honda
Belgium E Netherlands DE; Wollshukg -V W
FR, Paris and other
- '- regions - REN, PSA
Finland Sweden
' IT, Turin - CRF
France Germany £U; NE~Delphl
SE, Gothenburg;
UK, London - Volvo
Germany ‘ Netherlands
V| UK, Coventry - JLR

NORTH CENTRAL SOUTH-WEST
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o
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10T to transform
autormated dmmg

3 A APPLICATIONS

provice Cryects are AUTOPLOT loT AyTOSR O

datato ot Coedvetudly  pltiorm develops appRcations

patton useg el OO G enade servces

o standardiued platiorm Gatatromiof data  thet suppont

protocos souress autonomous
avng

toT,

pattorm
ROt IS DI 0N eIt 30T DN AErICerAtI ATHCON 35T
commurcaton teo

T

~o-tprtem
£ 08yects of the PAYICH Wit mInch vt Catetee of D) et ied and etegrated
0 Comemurecaton refwonks

This project has received funding from the European Union's H2020 4 A
and prog! under Grant Ag No 731993 20w

Bl 3.4 % F AUTOPILOT i st it P24 B
FoAt kiR - [10]

Bz p— AUTOPILOT

B 35 % p AUTOPILOT 34 2 plsshs & %
FH %R [10]
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% [11]% 3" Aurora Snowbox Rz 4 A& % tt(Aurora Snowbox test ecosystem) |

H5 (R 3.6) 0 MEF et mBEE AT E SRS REATN CITS > %> ¢ 32
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30 Gz izl PREERRETAEAFER? BRI P AT
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5. R &id : C-ITSDayl R & FRix4oie iy i B & Aurora pliEs5s 9 H Hivdk
Fltdote ? o f8 Day 1 PRI &2E B & Aurora B3R 335 ?
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p & SlP-adus 3+ % [12] % 5% & B398 € WKk 4|74 R 3+ % (Cross-Ministerial

Strategic Innovation Promotion Program) % i * PR % 2. p & ¥ % £] 373+
(Innovation of Automated Driving for Universal Services)# #- - SIP-adus 3+ % £
25 2014~2018 # > S22 gofpH e FEP B Y FRE CREEHLE A
N - SR 7 @]3% WYFIRILE LR TR AR BE 4 B ’%ﬁfé’éﬁ]&é £

AETRERSE IR EH PR L3R E s 2 Ff
B l}%}%ﬁ&f?ﬁ CABAGEAAFERREEIRE S e ERF LIS

ER4I 3B FHFE~
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Tomei, Shin Tomei, Joban,
Tokyo Metropolitan Expressway
Total length: approximately 300km

= I Tomer | . ¢ Test facility : Jtown
,,,,, =X @ ity t e
unction f JARI* Test course
New test facility for ADS

Arterial roads § (April 17, 2017 open)
Tokyo waterfront city area | (*JARI : Japan Automotive Research Institute)
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F[18] 4 M@ sx 2873 ¥ i § F = eh% > (Responsibility-Sensitive Safety
'“${¢ﬂfp”iﬂm"ﬁﬂéﬁﬁﬁﬁﬁiiﬁﬁfR$ﬁ:uﬁ3m
£ e r 58 RSS HAl 2 BB AR 0 FER B R R D bRl BT §
ERPR TR 2T galfl,i_é Mo M BB R Y f B iﬁﬁéﬂ* CE D4 B
B r S ERBESTIFLET  FMREFEEE B K v R
pREs D gen RE G- £ ARRHIL F BHI AR A SRR
Fa x> =8pE@8GEH2 451 8ETRT - 44 Mobileye o 7 ;2R
EHREG L AW ERF A RTR FREET TR LK E
RS FE G HEREPAEDER BT F R TS gt F NG VARG
Mgl ) FRAABER D GLEBERT R ALFL R P2l &
ARG T RAHBEL P RL P FXE A AHB S F AL R e

ZE[19] -

26



Responsibility Sensitive Safety Model

To formalize RSS , we formalize bottom up the term of “responsibility” or “Blame" - a formal description
of any (autonomous) agent safety liability.

Fully visible multi-lane/agent road Occlusions (urban road )

e

R =

®] 3.9 Mobileye = R R D w2 % > F R HCA] RSS 24 B
F# &R ¢ Intel Automated Driving Group (goo.gl/3Meyfh)
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Ao %1200 g2 2017 Ex4cd- 2K 1600 2L 0 A& Waymo 2 714
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X% 1,368 2 2 #&-gﬁvgﬁaiﬁgd_?u/lﬁ
Hup s n
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We can recreate a highly-detailed, realistic virtual version of the

East Valley. Through a process called fuzzing, we can alter the speed, trajectory and

position of objects on these virtual streets.

B3

In simulation, we can practice driving the same intersection, in the same

driving conditions thousands of times, with different vehicles from our

fleet. In this image, we're simulating driving the intersection with one of To make a scene more complex, we can add vehicles, pedestrians and
our Lexus vehicles. cyclists that never existed in the original scene.

B 3.10 Waymo = 7 p & & % Hdg R 538 7 3
I VRAERFR S TRAEERD 0 F AR A A R g
AR A R AdE L RE I ORGSR DR HER S U
g7 A (% d Ha)o

N

e

i\
Ji

&

gh‘i

B E 2 MECFER G L TH;

FH &R : [20]

el

N

R@ o Waymo = P2 p # K % 8 §miv @ Level 4 # & > w&d % > 474 [20]
PoAEdn 8 B gm i 7 T3kt 7 ® g5 ) (Operational Design Domains - ODD) (]
311) > A KM IEER & IR E P ELEAE U R w%’ié?&*ﬁ‘ﬂf?%% 2 il
%%’&ﬁﬁﬁ?i%ﬁgﬁwﬁﬁﬁﬁﬁﬂ’m%@ LehE - qu@éf

AB B BRI FR)E A0 A F FRAZRRT A LB FREBFR
Waymo = 7 f 2012 # { B4-i8 (7 R4 F FEERIE B F AT e  RiFEE

kER F RABL IR EERG R -

gt Waymo = ' 2. & 2 4R 2 [20] 7 dp 0o g B op B BRI R TR
MAAAFERFRARAE TN LBEI Y v R %’i{%ﬁiﬁ}@@& B oo i
Waymo = & d2 4 R PR > B R ERD BT & BT R L E e
E R Waymo 2 7 #-4% F iR 7§ B RS A B T 3 e
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Evaluated, valldated
and verified

MY\ Terrain

. Operational Design Domain (ODD) /,%
Future Expansion Area
B 3.11 Waymo = 2 p # % % & §m2 % 3" {7 % # F)(ODD)
TS ¢ [20]

32 HIRZZEEIEEREREMR

dAFBRE RELCSIEPERZ - SHEEFRELZT L RO 2N AR
2T Gk ORE B A A BEARFORRN 2 LB IRTH P 2 A R
TR fe Ao 5 RE S R R R T A HATHTTRT R L g fom ok

@ fF & 4@ ¢ I H = (Netherlands Vehicle Authority > 7= f < #i- RDW (Dienst
Wegverkeer))[21] bt jiisd § #1F B & EixniEk T 0 5 R B E & 54 g (Digital
Driving License Initiative) » £ 45 {1 ®cpf #75 2 432 F #* & 2007/46/EC 2 373 3] 5*
WEALR 0 2007/46/EC >t p B E R D fm2 A MINA VA Sy L p B E R D
TR N R P IR R T RATH A S ALEARS S Y g e Ap it p B R B 2
RPN E B E 3G 5 2 2007/46/EC 37 B B B L ATAE SRS E i p B T R
DR E T FE Y kA FRED{ATRA P BERL p B RD i
ER B EATH AR & 2007/46/EC T gt b= (W) 3.12)0 3 5 Ap B RHE 2T S
K ZRPFPRERD RO RARB
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1. #%pRAER —"‘Ff 7 OhE B OEARdE e B ehik 3t (7 ® 4§ (Operational
Design Domains - ODD)+% % & % 3 /& °

2. PRAFRERAADREFR AR TP HBERIIELF ok p BN
AL FE o

3. ERENFITRRIZPARALIIMIL2ETIERAERGFL D
BAPFHp iR A 228 $Hip ik

4. v FE(BIR-ERRE-(T )R BB AN o

5. & & ki 5 ¥y ehiR i (Performance Based Standards) k #x i £ #

@

(Al zam A 12 & % iz 45 (Compliance-based)) -
6. B KB L ARTHES L LR TR (ODD)F 5 e S D
ERHLEP o

7. RRERET AR EGAS o

i RDW [21]4p h p & B % 2 fmir M enE B F LR A 2R B2 A 5 mi T
Bl A RBEHRIE C  HPNRRESEF 2 RE T IR E R PI%KMAS A~
~1 ] pF)(4c @) 3.13) ~ 4+ 44+ = ODD %% & % 34 R (I1SO ) :}3“:'3‘3; %"ﬁx%ﬁ(?
FRA)ZE LA E(pBE W ﬁiﬁveﬁl FoRm) 2 R A ERRGE e p R R
e B R E & uFatiE B b K % (admittance to theroad) 0 @ p o # E S @
f e B PR A A& i I B hE B-(monitoring during the use-phase) ¢ 1
HRA A G Ry p R R Y SR A BT 0 RDW 22
RV R R R OTAI AR A AR p B 2 i R AR (B 3.14) - RDW
AERGL202l e p R ERIfE F UL BERDEE
HHBERE 2 2RI AR REREE e % (Dutch National Standardization
Organization - NEN) » H 75 4§ &2 #-# NEN (Dutch) ~ CEN (Europe) ¢ 1SO (World)
FRFF T eROY o FERTARLAT 2100 o 3 EAE RS
2019 # % fF 25 (7 fwi’i Bgmz APFERERMBAIR 0 2 F Y 2021 4G
ISO %% -

Ty 1 e
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Vehicle

i
Software

Y

l\lll

me
Software

778 3

Hardware

W 312 g2 imlls

T kiR o [21]

B 3.13 p &

TR gk 1 [21]

-\, 2w 2%

NEW ADDITION IN THE TYPE APPROVAL PROCESS
SOFTWARE AUTOMATED VEHICLES

Surveillance

Safe and predictable
traffic behavior of
automated systems

Admittance
Virtual testing
Testtrack exam

CURRENT SITUATION

Admittance
*****
** o~ **
European

Type
Approval

- Manufacturer
+ Vehicle

REFI R G T ek p BB iR

ﬁ'fri% _:tli ;ﬁs;ﬂ_

(b) ~ ARt e
S-SR 12 ER G

(O P 55 353

(d)if Be B 5 22
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Everywhere /

Complex /
situations /

Urban
area
Areawith /
slow traffic /
Highway /

Fully /'
segregated

guideway

Complexity ————>
d
-y

time

B3.14 jF kR B S R R P E p BRI R RAR
FH kR ¢ [21]

REER[BER A ik d 384 -Level 2§ % p & it & §me 08 F-
4 BMW 2 & iz @ 74 50 2 Telsla = @ < Autopilot 4 & > @ 7 3+ & B 4251
> Level 3 p&#ER2E > bl4e Audi =2 A8 B Az i dE kinges § R
(Traffic Jam Assist) » gxp # % % & §RIFFE 025 B F 5 5o @ {LWE & p 2017
#5012 pd e v pgXlevel 3 FE SR L2 DR ER Y FR(ELS
ROPIE) &R ARAERE BB R R TR B R p bR AR KR
PAARREFRRGRE A AAEREFREDIF RARBRZEN (D

FEehA s NF R F A BaRhiE e AL 0 R H o A PR EGRE Level
BpdER IAIL LT Fihas B ARG A LR B E R R
2 4% B ¢ (Ethics Committee on Automated and Connected Driving) @ * 2017 #
67 20 p 2F 20 iFEALARS 0 SR GT 4 2P ERFET L FFRD
o ARRHme R RED RS ERGRAL I ER AR ARLEF DL (B
drli=g s EmgrE L R) RARNT FERAR(FAR)E At pBF
B A EVRE T Y R -

2 Rt o i % F (Federal Highway Administration - FHWA)4, 21[5] > p #
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BBy B HEBLT g B R D fRhoP R0 a A B E R D iR P
RIGE o 4ok pRA B R FAom L BE RPRRIFAL - S PR hp B E
BB R AEY H AL NI R B T e fmR f e ke B gms
Bk A o RX g ERp e i (Leveld) Ak B g g L

& ¥4 I 3¢ p #+ (Cooperative Automation) & % & 4% > T 7 & it 2 B Hjv o £ R
UG EGEH RS EE B o 2 2 REHA 7 FE ¢ (Certification Operating

Council) > ¢ Danlaw ~ Omniair 2 7Layers % 3 732 = @ #& - B e 8 §H3K %5
RFEIRAY 0 B B R E AR A BB 4 i m@;@,} A i m B R
PEATS * a4 > 3 FQuE S @ H#H-F £ Bl = F IRLEIRIE > ALK S 8
1 FRET e T T R ITM -

B G RERD R ZEXEEAARAF L F L ARG B
YofE, R B3 2R 5 A kR (Federal Ministry for Economic Affairs and Energy (BMWi))
L #%2 PEGASUS 4 (2016 # 1 * 1 p 3] 2019 # 6 * 30 p)[8] % ~ABRA

WREITE AP R AL AR BERD REE > P R E A Level 3 p
BRIGmo 1 Level 3 p &R A dm5 - F > FIIRIFE Level 4 2 Level 5 p #
BRDgmendd S o dr ki ALY I AR %o @ Level 1 2 Level 2 p

B R BB R S Al 4m o PEGASUS 34 %3 17 Basmd i » o4
oA B ehd e Tier 1 EH ~ vt d mmkEd %3 TUV SUD ~ iz
FHFL R L P EIA LR D T
1. #EB-ERAE NATRFEMEEFTiHE-

2 %@E,ﬁéﬁﬁvé‘é 4o
3. AP -RFRBER NIFTFZRIFERIH N
4. FREFCEC HP ARG Z T REEL oS L1 RO e R A

‘E“f’r’}q‘f‘:u’; ‘F“L A ‘t—g—g 2 }gﬁ °

o

e o A 4
6. FRBARE XL AT ¢ 45 F RN 45 openScenario B i N 2 3 i
S EAR MRS
PEGASUS 34 [48]*4F 7 chi* AL H_p # F % & dmrak i Fenld i R 5 0 ?
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(4c® 3.15) > # o w3mE 4 BF3EE o AREES & Ay Level 3 # %Fﬁ'
wrAd P e g Bom i - BF ORI OX 2EFEARR S PIREOKRE) DR R
BURG RE 2 705 F 21 B PEGASUS 3§ M4 P B E R P fe2 T 2AER
BN - FRAFORE D LRRE XA EMERFAADTHET A FTHRE G
BRI FARF kA 0 M PEGASUS 3 4 chdp M 35 imfk iT o § 1h
PEGASUS symposium *# % % o

p Scenario Analysis & Implementation Testi * Reflection of Results
Quality Measures Process esting & Embedding

= What human capacity = Which tools, methods = How can complete- = |Is the concept

does the application and processes are ness of relevant test sustainable?

require? necessary? runs be ensured?

= How does the process

= What about technical = What do the criteria of embedding work?

capacity? and measures for

) o these test runs look

= |s it sufficiently like?

accepted?

= What can be tested in
labs or in simulation?
What must be tested
on test grounds, what
must be tested on the
road?

= Which criteria and
measures can be
deducted from it?

Bl 3.15 PEGASUS 3+ % 2. 4 78 % < 348
T kiR (8]

3.3 E%T%%E*ﬁ%ﬁ%ﬁﬁ%%

FASKERAL S Gl ERY F RRp N G ALE 250 FaRt E 2 [22] ¥
B2 w15 § (Automobile Association)F= 3 » 45 4 65%:X X EEE R 0 A4 2 &
—lpp e ERIdEo e B R FL RN B ER D Al & H[23,24]
2017 & ¥ Mazda 2 7 £ 3= R 4r &2 % 32 BLELFT 7 2% Ipsos i 7 Mazda
% B % 3+ % (Mazda Driver Project)[25, 26] » 44 11 % & & %' 3 3-¢111,008 i=
ARA2017 £ 9 P T PR R pPFEERET SEFAL FRFXARNTE
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o i p TR R R(R 316 ¢ 2 ¥ = ST A) A 3B AE Y Fp P
EED gy 2 1 (F1316 ¢ 2 m#cs - S FH)F 2 i p T ERD fmen

34



[oz] : wy sk d
o [l qqetd 4l ¥ w\mmww g

r = i ' . — - ' ROV o] Lo ' = . = N 7 — . —d
BE g dg el Tl stk dhw e ot TR A Yo ad Ny ebdle T ol R
R I S g Mmoot . oy demadE 4l ' :
kAl AT BN XS TUEL L w Y epzeN w4 OT'E [
Mmouy 3uoQ aasbesip A|buosis m 2aibesip Jeymawos m
wQQ:uAmmmMm\“aova*m. aaubes|p Jou aaibe JayiIaN i 2.6 Jeymawios u 2a.be A|buonis m
®LE  WEZ  WSE  %EY WL  %Ib  %SE Wb  WYE  %BE  WZE  %LE EGIIEZI D oeze 0 ez R oo vonob.o; v 6uaq jo sabusp ui 1 B
%TE  KOE %Sy  WSE  WST  WEY  MOE  %SZ  %OE  WYE  W6Z  %EE AT ez KT R <> o o anpe s awodiam
%ov Wb %S %EY  %SE %6y  %Zv %O  %Iv %Oy %6E  %bb SIS sz R I - -op ovc sie> wou v paisaia we |
%0S  HES  %IS %99 %LS  %ES %Oy  %0S  %ES %9 %SS  %ES EBERL] ez o R ¢ o v o Gumst fidwss ey aiow 110ge 5| Bunug
Ll e auauadxa
%SS %79 %79 %99 %Iy %79 %6S %0v %y %8S %SS %SS “E . g II |eads e aq ued spualy Jo/pue Ajwe; s Buiaug
%6Y  WLS  %SS %99 %IS %8S %LS  %ES %8S  %ES  %BY  %LS ESIED sz s R - o oodu fewsie s e A
b/ doz ol * ‘H.z v 0] Juem [ uaym Jjashuw aaup |1as ued | jey3 wepoduwi
%L9 %¥9 %29 %TL %79 %65 %TL %L9 %S9 %IL %TL %99 NB Lt II s,)1 ‘adejduowiwod awodaq sied Buup-}as j1
sJed aAup 03 uondo ayl
%89 %0L %99 %vL %69 %E9 %TL %IL %89 %L9 %0L %69 aney 0} ANURUO || suonesauab ainyny jeys adoy |
Buiaup jo
%9L %L9 %89 %0L %19 %IL %9L %8L %18 %IL %8L %TL ainseayd a3 Bupnpas ase sawnjoa diyen butseanu]
- - - 3 - _— K adoung
o wr ,w - - 1) w () . ) & 5 (€996) asuaoy) Bunup D yMm Jly :2sDg sjuawaje)s Juawaalby

(£996) asuad) buiAup o ypm Ny 3508

(2216y) syuawaje;s Juswaaiby

35



Pl adE B~ B B 12 AFHE 71% 0 @ &~ 1 5 (59%)Eri— X421 60%
D Y EA BRI GRE 2 g b M S 25% B R A A2
29% 0@ & AR A BTSN 1824 hEdm L AR B R R
BARO W E B ERI IR 2 At ] 5 18~24 K E T 4 5 33% M43t 25~34
E W0k 11 36%22 35~44 i EdL K 34% ek s A AR E S BT fgjg,é;lz_@g,ﬁr—ﬁa
Benag 7R Bl L350 3 0 B0%L XARREA LT - R a Ry

B8 4E(R 316 ¢ 2 % - S FR) S bl A B T4% 0 8 FR AR 2R E
%#ﬁé%@%m%Wﬂ%%%ziﬁgﬁﬁmiiﬁjz@@{ﬁ@gﬁ@
316 ¥ 2 f|#c ¥ m A FHL) o st bl ik fiE 66% 0 ¥ 550%2 X KR En i A
e B g RGP 4 5 B o P B (W] 3.06 ¢ 2 il s T ST ) B B T T
7~ &AL 2 LR ALE 60% - AT 3 AAR 2w Mazda 2 7 4T
B E R BALp B R RPN KA X 2o R FRESIEREp TF

b ALk B P (Cisco)it B 10 B B Rde i 1500 R Rz F dmij B
[24]» H¢ Zrp o REgmG BT AT
1. gﬁg%Aéﬁﬁ%i@?%’m%iﬁﬁﬁﬁ%ﬁﬁ%%&i%?m’w
oty 2 & DNA $ & o
2. FRPREWUChIgRE ERGK 5% FEFAMA T B AT B
e B ME CERYVE CEEREE
TER R P EE LGSR RERE 2L D4R BT F R
20 R AT XA R TIeA 3 o 5T%EA T T AL R R 2 A A
FAAAERE D gmo PP T T (96%) B R (86%)% ¢ B(T0%)RI 7 &

w
She

uL,}J F] EA =
4. HFEPFFH T8 T o 6NEARERE BB FAFERDFE AT
BE 2 BE o R ATER RO GIPAER (S .

3.4 I\t

E‘ll,}ﬁiﬁ‘]‘ﬁfj’_lﬁfq‘:ﬁ iﬁéﬁﬁ;}-g—_ﬁj)’? ’Fi/ ’?%iﬁﬂf}f‘iﬁl

P N EFORPE gt g BALH T R Rind 2~ &~ FE E@'} S
36



FIAEL o g2 FEHR A BT RAKD B F RN LA (blhow p
AUTOPILOT -~ L3Pilot % )22 # 7k k5 (b4- 5 i Aurora At % )2 L3R 3

FFBAF A MERGHeE R BT R) T NS NG HeEE L
ARE > PR RS R p B R D RS 2 F A MR R (B A R P
;?é,iﬁa\'iﬁ#iﬁg = ;zﬁifﬁp;? AR R E) e

F- 50 2%RA &ﬁ&ﬁﬁ AETOHED e pEERD EE
B e BEHE B EREFTEFRE L DR PIEG R E T
EYBRBT2LAREHE) e AELH P HERDHOL 2 (M40

Mobileye &2 Waymo 2 # 2. & > < 2 5)» i w BILFFERZ 3 B0 B 2 K% bl
ﬁi%%%&%ﬂﬁ%*i%%ﬂﬁﬁmﬁﬁﬁﬁwwwa%ﬁ@mgﬁﬁﬁg
foily ~ 2ba s B ke A 0 2018 £ 3 8 20 p Uber 2 2 3 3 3 4<iTtF]F§5
ERIBERSDAE FA o kP g EARR S p RS EIY 2 (7
W$’@$mﬁﬂ@1%ﬁﬂiiﬁﬁ%ﬁﬁ&’aﬁﬁﬁmﬁo

37



38



FNE BB EEENE R AIGERRRE
A AE R R RS 2 RSB Y P A ATRRE 8
ﬁ%%ﬁ@ﬁﬁﬁﬁ%ﬁ&iFﬁﬂﬁiﬁ%im‘%ﬂﬁ%%ﬂﬂ’ﬂﬁﬂg
FHp B ERDRD N R AR TR F A I R R AT R T
BORFELTA UEEE o - BREART N TR EEE
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4.3.1 BEFRBIA

F W R e .2 £ > % (National Highway Traffic Safety Administration »
NHTSA)*t 2013 & 5 * 30 p % # 2 g i %P (Preliminary Statement of Policy
Concerning Automated Vehicles)® 7z NHTSA § § 7% ~ 2= ~ 32 # 2 ip
% > 1% (49 CFR Part 571 - Federal Motor Vehicle Safety Standards - FMVSS) » i
s B R - SR i R s e 'LF‘ [37] - #>t 2016 &= 9 * 20
Pt TEzRAd it B e v i B % 2 enATE & (Federal Automated
Vehicles Policy: Accelerating the Next Revolution In Roadway Safety)dp = [3](# &
PHATE Lkdpe ) SRR B s Level 3(7) 0 2 B dw(AE T
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Responsibility Sensitive Safety Model

To formalize RSS , we formalize bottom up the term of “responsibility” or “Blame" - a formal description
of any (autonomous) agent safety liability.

Fully visible multi-lane/agent road Occlusions (urban road )

-

We can recreate a highly-detailed, realistic virtual version of the
East Valley
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