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Perception of Extreme Weather/
Environments

What would you do?

What should an
automated vehicle do?

| IHII!EE
> REHETENAKELMEE

NT; < Remains an active research toplc for various sizes, shapes ;
. F ﬁ Hq *I] ﬁ depths, and occlusions.
H < Low-probability, high-impact problem. ;
~ 4 < Cannot always be mapped in advance of being encountered. ¥} ~
> * FH1 (i g < w ;% b\ b #IJ ﬁ B + Human drivers use context in determining risk of traversal.
< There is a technical need for a high fidelity observed world
model

,—.‘4‘

.-.

Source : Ryan Lamm, SWRI Technical Challenges for the Adoption of Self-Driving Vehicles ITSWC2014 5
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Driving a route ahead of time is not a practical option for
driving on public roads.

B EFEEOFMmIERET A IR
FEETOT AN T2 s v

B FEELEREORE
MEBE &SR N

* A hurnan driver is not deterministic, should we reqmre automated systems to be?

riﬁﬁéta)ctal EIEHHT»:s;sw E:ivgﬁﬁ%&_ﬁ&ﬁd‘éb\?

o B SRRt T %
13 4 ~—— . ’
— _ LEEm—tall
++ Difficult to test full automation on a lab bench. a ' LT !l "1 1
% Mileage accumulation w/o accident or human intervention R ! 5
is a metric, but it is not THE metric. > ==

% Tests need to be designed to exercise a system in dynamic real world
. environments and scenarios. What scenarios, how many?

E < Systems should be specified for relevant operational envelopes

i3

—
Today, performance is directly proportional to component cost; however,
there is disruptive technology out there.

111N
A

< Research is needed to take those disruptive concepts and prove their value
(more granular than the NHTSA levels of automation) so that the in the automated driving equation across industries.
consumer understands what the system does and when. . 2+ Cross industry/application collaboration will benefit technology adoption.
o TSR | e ST s 2 T <+ Does ADAS1 + ADAS2 + ADAS3 really get us to Self-Driving Vehicles?

)
2
o,
&3

¥

Hi{ B : Ryan Lamm, SWRI Technical Challenges for the Adoption of Self-Driving Vehicles ITSWC2014 6
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®\What should the car do?®

Wait all day?

tUB—SAUEBASHENEL

Obey the speed limit? Traffic is a social dance

J Even when merglng‘?

n}i‘kﬂ‘v*fLXt—FU ‘JF'C%’ﬁ'é'éb\? SN ERITHE S ?
H{ H#1:2015AVS J. Christian Gerdes, Professor Stanford University




i X8 R RE A D %t It

m =4
> Boldoo-H1TEMN. BADEEEELEICRUHLT:
> BENEREL, IEfEE I BEL-AFEETESEN o=

B EETOER
> BHEEIIERELEN =DM ?
> ABIE/ N OIZEAM . O E1a—RIETOa5SLIZHS
> BENEOEEEHMTOEEF—HAINSI— ﬂzE’JQEJJListJ
> 1TAZHEL. REXEBEEEGBEHNTHSZE

&&kﬁm
> —HREIEIE GEFBIZEMLG A HE - =/IMEIZLT-
V KBTI S=EWS T ET ALEEICEEEZZRRS
E%
V BB EIERAIORECYFLSVFT)AEAN—LTLVEL
V EREFWACENKYRLLEEEHS
GREER., BRIV EIT)

> BIZETOANIEIINSIRETLGL, BEFEHENTHSIE

H{ B : Ethical Issues for Road Vehicle Automation Noah Goodall, Virginia DOT TRB 2016 10




R 48 352

1. ZL—LD—97aoxHM&L, FPTH BHorizon 2020
2. DG GROWTH(EBRN~Y—4 v, EEBRBEY) A, XKD

FEICF T

f=-TGEAR 20301 DEBZE S

> DG MOVE(3Z @), DG CONNECTGE(E), DG RTD(SEER M SESSITHLR K
3. WHEIRE(C-ITS) HENEE D EH

> BB DZFIRI K BCITSOAMEEE LD RENFKITINT:
4. FETOO I, Kb TOEIEER(IZEH

METaCHNMIBVYEATHSE
(2015 K FET)

UK

1Y =7 11




el 7Aoo ER

B RMNDIL—LT—oTOPTINFP)
> 19844 | R EHA(EC) DE R AR FRAFE DA EL TH
> SEMREEE. 1 DORMEAITH—
> BENEEGRITAT M. FP7HBEAIAL . Horizon 2020 (H2020)IZ B R

PPl ﬁ:}"’ . _/53 . Horizon 2020 (2014~2021)
|
1988 ..cveereeeens 2006 2007-2013 2014-2020 7th Framework Program (2007~201 4)

6th Framework Program (2002~2006 )
1 |

5th Framework Program (1998~2002)
| |

4th Framework Program (1994~1998)
| |

3rd Framework Program (1990~1994 )
|

2nd Framework Program (1987~1991)

|
1st Framework Program (1984~1987) |

1950 1960 1970 1980 1990 2000 2010 202012




BEEE O M) EH

H FP7H5, H2020, £EZFOS /., GEAR 20301 BB

H2020~ D& 1T
2016, 174ET
#9150{& M
FrkEETOo Ik
Nmhsb

£L£ETO
oIk
0)::::

DG GROWTHIZ&%
GEAR 2030
Zhia
FTRERER

LY. S 2006 2007-2013 2014-2020
ORyk ee
h— 3 §v
I":IICH.\" .‘
Adapt: e
t t : . —_—
Eﬁxi% g interac WE"H} i
VAT G e OG-
- a
£t > P
Bt =
EE i
=) € 5
o
£ £
S8
5:%; Y
: 52
EE :is
z 5 | - |
2005 znza’

H B2 :VRA

13



Horizon 202070 x4k

B (75D %EE, EIEERER, ZRMFAMIZER
H20207O0 5k

PR LR

2007-2013 2014-2020
H2020T O B EnEExRS:E T OO TV MIEE SEH114me€
ART-02 | ERERA—FA—av/fAYE EH 2 48
ART-04 | BATRIBICRIT5EEEEED XL LFI AEZEME AR 2
ART-05 | BENBERANDBITEEL. IFOEREBE)EER CEE R ) 13
HROXETIERITF
ART-06 | BENEIRZXIET H/EE XiE 2 3
ART-01 | BENEEREZRITIT HICTATS EH 2
ART-03 | AN ETHOE ST EST 1 2 50
ART-07 | EBTHiE R3O B Bh1L R EER B 2

Hi 8 :VRA 14



Y OERYEA

B Strategy for Automated and Connected DrivingZH & —

B Round TableZ SR ELEEIZEE

B Digital Motorway Test Bed G0 REFRER
> PYOMN—UA9:ZavAY 5 Za )Ry R AR
>> :ﬁiﬁgfﬂﬂ’f_/:7f7%f ﬁﬂ: ”ff'%%mﬁ%:a.b 9

vV IRV ATLESEREVAT LA
v BfREfE
vV A7)z N AYE—oH (Y

=E N

O ¢

. . i AR A
v Ghost-driver-warning-system Ansbach Qicsins - AN, 9 Hl
G ﬁ\/'j?z-l-"'/ e hl.;vJ: n7dorf
unZzennausen
[ 3 |
B Dy
AN 7
%/ Nordlingen
[ 93 | 7
e
] Dir
92 |
& ]
PITR TG
Augsoburg T s
Ert’s'ing
Ghost—driver—warning—system s O
bt N J andsber il
E%%*ﬁ%ubf—l‘gﬁ\ E%E@%@*Th\lﬁ;ﬁ Lamdl;_:‘}chg [ 99 ]
LE%%( :E) $& e R O=F>

H B R Y B RFHP Digital Motorway Test Bed 15



1. EHBFIO

» Connected Vehicle Pilot Project

» The Smart City

xR

Challenge

2. WFasxorDHEK

25

74 2

N—ZF W

Tampa, FL

20145 M

METODIIMIBRYBATHSM

16



BENEIR AT TR0 ER

B Connected Automated VehicleH 5[ Smart City |~

@ > )
Autonomous Vehicle: B {#H! ( ))
U )
Strategic plan 2015-2019 <
* Realizing CV Implementation «<: 4
e Advance Automation > \?\rlgf?ic
Z b a.\ : STRENDS :: (60:;55
. [ 2] ! ma Ity
MIZkHTOT Ik (( ﬂ
e Mcity: S22 .
e GoMentum Station: ') 74 )L=7 M| ! ) '.
. IR \ /)
Z

Connected Automated Vehlcle.
104E[5] T4800{E

FHWAAL2 D5/ AF54>—AASHTO
Connected Vehicle: 17} 55 & [

CV Pilot Program:50{EA7A x4k
e NYC, Tampa, Wyoming

Hi 82 :DOT Homepage 17



Connected Vehicle Pilot

Project

> 20164E R ~ SEREEERBAIG

—a—3—9m

s 1THENDLARAEAXEHA
 RERLTE.,. HITERESF

DA M
| FOUIADRR. R
‘ GRSt

H B -DOT Homepage

B a3, Fo\h, DAAIVT M BEShT-

v MJAY: ]
i /kb%ﬁﬁo)uu%ﬁu/m
. JFﬁ% Eizﬁzré%

.. “ )\1.‘



......

......
.....

.....

The Smart City Challenge ——

B 3 EEBEA-RYEA

T /80 —Dft S &, BIEEHAEERLEA 5,
#éﬂtﬂﬁﬁé‘ﬁﬂ E’Jkl”’]J:E“ﬂ'éEﬁi’E%T‘bT

R R =~ e S

c ZEMENDHFE
EEJEEKEE

o R DHEIB

« HERAREILT
#F| B oD Bl ik

« i U—EXDF
Em L

o BUAF. MIAAZEDOR
~EIR

e 7ORIVET 4L

DR L

IOT

Hi B8 : The Year Ahead for the USDOT Intelligent Transportation Systems Program

Smart Cities

Brian P. Cronin, Team Leader, ITS Joint Program Office TRB 2016



H ﬁgluckl’)%ﬁﬁ%ﬁﬁi&i MOk, CV PilotIZAnASmart City

> Phase 1(f#&HYIY20165F2H48)

v AUt TR L EES

v ZE5ENTh 2 EE

v &$100K (12005 M : 120/ /KJL)
> Phase 2(HF5£. fiOUIYRTE)

v Smart City Challenge &R TE

V IRETEOERILXE

v $50M (6012 :120M /K JL)

USDOT: $40M

Vulcan Foundation: $10M
Mobileye: Mobileye ShieldZ3 RT@HD/\R[ZIE{t

Moblleye Shleld+

H 88 : Mobileye HP 20



The Smart City Challenge ) &

B 778 AN % (2H8HUSDOTARR)
m 38 128(58HIZHEY. 6 B ICERKRIRE
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Trends in Crash Fatalities

mmTotal Fatalities <% Pedestrians  —a-% Cyclists =34 Motorcyelist

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
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Connected Vehicle Pilot Projects

\ | NYC CV Pilot Vision (Vision Zero)
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PEDESTRIAN SAFETY

Midblock of Twiggs Street at Hillsborough County Courthouse

.\]

ISSUES

- Midblock Crossing with no Protected
Left Turn

- Pedestrians Crossing at Unmarked
Locations

SOLUTIONS

- Pedestrian in Signalized Crosswalk
Warning

*+ V21 Safety
- Mobile Accessible Pedestrian Signal
(PED 1-SIG)

*+ V21 Safety
- Intelligent Traffic Signal System (I-51G)
* Mobility
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EU-US—-JAPAN Trilateral Cooperatioﬁ
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Steering Group
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SIP-adus Workshop 2015

2nd SIP-adus WORKSHOP ON CONNECTED
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HF Plenary Session 10/28 AM, 2015
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0) Satoshi Kitazaki
National Institute of Advanced Industrial

Science and Technology, Japan
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1) Myra Blanco
Virginia Tech Transportation Institute,

USA
2) Tyron Linton Louw
University of Leeds, UK
3) Makoto Itoh
Faculty of Engineering, Information and
Systems, University of Tsukuba, Japan
4) Eckard Steiger
Robert Bosch, Germany
5) Motoyuki Akamatsu
National Institute of Advanced Industrial Science and Technology, Japan
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Fiat Chrysler recalls 1.4 million cars after Jeep hack
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Recall Alert: Fiat Chrysler is recalling 1.4
million hackable vehicles. Check affected

cars: cnnmon.ie/10rrqGv
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Layer2. E/E Architecture

- DCM/Wi-Fi/BT Controller, OBDI DI77A7 A—I)L
- IT7AT DA —=ILDLAT Ik

5 &\ Bus:@{E D%

- DRTLEELED2E R/

‘s Iml

DCM/Wi-Fi/BT
Controller

GW ECU OBDII
I

EFI ECU j TRC ECU :‘ ITS ECU j Body ECU
r T/M ECU PS ECU DSS ECU Meter
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Layer4. ECU software structure
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= active interventions

ey

SARTRE " continuous support

Safe Road Trains for
the Environment

e " transitions among
Interact|yve ) - automation levels (user

in the loop) o

5 » Adapt/i/Ve

" cooperative support of
neighbouring vehicles

...level of automation is
set dynamically

...resilient to different
types of system ang
human failure

" cooperative support of
the infrastructure
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Main objectives:

Development of an evaluation framework for automated driving systems
Methodology for impact analysis of automated driving systems
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Crash avoidance and H# U.S.DOT

severity reduction

Closer car following

More efficient intersection
performance

Vehicle
-t Increased lane and
Mobility - . -
intersection capacity
Energy/ Regional
Environmental Mobility More options

for non-drivers
T rtati
ranportaton Accessibility Land Use
System Usage

Reduced crash and pollution costs Economic
. Analysis
Increased productivity
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Spatial Resolution
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