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[H 1-12] EU 2EY

S (ETRTAC 470
Passenger Cars Commercial Vehicle

Park Assistance (Lv.2) -

2016 Traffic Jam Assistance (Lv.2)
: 30KPH O[st2| XKARQX|, Stop&Go wWSHISSHX|2
2018 ) Traffic Jam Assistance (Lv.3) ) _
! KSRHET20M 60KPHZIX| wSHERTA[HE, XMHA s Zot
Truck — C-ACC Platooning
2019 - D 2P RE TS0l MAUS K= oY AR
WY

2020 chrjk_lng Garage Pilot (|.'V'4) Truck —Terminal Parking

‘driverless valet parking
2020 Highway Chauffeur (Lv.3, =130KPH) Highway Chauffeur (Lv.3, <90KPH)
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2022 - Truck Platooning: V2V 79| #EiZ=aH
. : Highway pilot with ad-hoc platooning (Lv.4,
<
2004 Highway pilot (Lv.4, <130KPH) = 110KPH)
KSKE HEE20M 2SR, FE IMHEE XSFY. YUE0M= 52N QF0IS. V2V &7
2030 Fully automated private vehicle (Lv.5) \ Fully automated Trucks (Lv.5)
| 2R SAAC . KIS, 30H2 TRl SH(FY)

[X1E] ERTRAC

- EZ #XF3Y0] digt EU 2Eo|AE 20209 FHFA(SAE Level2) 483}, 20254
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THFA(SAE Level 3~4), 2025 +HFH(SAE Level 505 SHZE skl Y=

AUTonOmous
Liewe| 5: ks o dodi Autonomous Hub-to-Hub
Full Automation e oads/areas on public roads
- P—— ]
N = e e s
Level 4: ‘I‘mrj?‘emilnai -iﬂuﬂ-:x“ Highy Automated
High Automation Automation Plntacning Trugks on public roads
Level 3: Traffic Jam Highway
Conditional Chauffeur Chauffeur
Automation ] I
Level 2: Autorated Trudk
Platool
Partial Automation Traffie iam g
Assistance [
Adaptive Cruise
Control
Level 1: Stop RGo C-ACE Truck
Drbver Assistance Lane Keaping Platoning
Assist
e——
~|  Lane Change
1 Assist
; Lane Departure
Lewel 0: W
Driver Assistance & F p m‘“m
ADAS beyond human Warning
capability to act ABS, ESC
] y Brake
[Xi=] ERTRAC

(O 1-16] Automated Freight Vehicle Development Path

® EU H2020 =2 JH|A] tjfst B} 37 FAFPS
Platooning in real traffic conditions’ ART-03-2017(Topic identifier)E &3l 20184

BE multi-brand #3453 FAF
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[H 1-13] Automated Road Transport Call(EC)

Topic Title
Automation Road Transport 01 |Automation pilots for passenger car

ICT infrastructure to enable the transition toward road transport

Automation Road Transport 02 .
automation

Automation Road Transport 03 |Multi-Brand platooning real traffic conditions

Safetyand end-user acceptance aspects of road automation in the

Automation Road Transport 04 2 .
transition period

Road infrastructure to support the transition to automation and the
Automation Road Transport 05 |coexistence of conventional and automated vehicles on the same
network

Automation Road Transport 06 |Coordination of activitiesin supportof road automation
Automation Road Transport 07 |scaled demonstration of urban road transport automation

w4 AR AIEAI NGO 7495 F2AIY) GEAR2030-2 <3530l B gt HMI%t
A% Y2S TR The Report of the High Level Group on the Competitiveness
and Sustainable Growth of the Automotive Industry in the European Union (GEAR

2030) & &3l AF7ZE A AR SOl et FARSE 46k Y=

[QUE] ‘20U SEZ M| HRICH TSE SR8t XISZ3 AJAH 1= 27 449 6Y
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"6 MR E={0f QIS TR0 CHSE A HUH| B} 2

Energy ITS Al3& 831 oHA] 24 2 2487 %], QIFHE sis 520 S5 453 7les
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2020 2025
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IDenm.wstr.:.n:r::n Commercialization 1 /
2018,1

| Leldds,
|__[Begin with limited rural areas, then expand incrementally to more complex urbam areas)

Demonstration Commercialization Driver in first truck

on expressway on expressway "=¥ | Drivarlass behind sacond truck
2018.1~ b

SAE level2 | |SAE level3 '\ |SAE level4 \
/
/

3 “ amamercializatic (Commarcialization) \ | (Commerciatization)

(32 1-17] Y2 RfeFs 2o
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Technol \
el Prepare for Demonstration Expansion of \
develop 2 d
i demonstratlc\n/ on Shin—Tomei expresway operate area /
ETL/MLIT
Rule making
for demo e
(with driver) [rpa g
=4
Ru!: Rule making for demo g
making fowithout driver) &
- electronic connection 4
* length regulation MLIT /NP L=
— MLIT
Consideration infrastructure
for commercialization = —
r M t. fi t T
FeTaIELa ) - Distribution center directly connected IEYL A T rés_ruc:. e )
imfrastrucrure
to expressway.
- rest area for truck platoon 16
2| |- Ql
(O3 1-18] Y= E=E
=I=bS| OX@ IAO IX@ I HnESE HA al X7t ='ll.E 71 :I;l.
W [O0=F] 228 AT 7122 ZETY0| uSSE Jid ¥ AREHY SUE 1o

Of ZZFH0| Qe YO OFA 3

® (ElA}A) Peltron Technologyiite} deslo] A% gIAE A3, (vt Wz|Yop 774
A3HE Soff 2T AIE 59

® WEFH TS JPOE Automation ZZ 13 7]‘,=§‘7H T2 P30 ITSHEFAR( 15~ 1989 45kl
WEAAEH A TR Bopo|A viAkEs AFHPS 4 &£

- CACC, Speed Harmonization 52 C-ITSOIA 7g¢E Au¥|A 7|&E 1EskleE A
o7 wEa84Mobility) S oz I

[E 1-14] Autoration Program Organization(ITS-JPO)

[Enabling Technology] O[2i7}s, CIX[E QlZ2to| Iyt 2l 710|=

Digital Infrastructure \ Communications \ Technology Research
[Safety Assurance] ARIRX[7IE0| 7ISOM, XEFHAISAE HOV IS S
Electronic Control Functional Safety and .
Systems Electronics Reliability Cybersecurity Human Factors

[Transportation System Performance] £S5t 7I27iE & HIAE, XSt U A0 I AIS[0M, BXS
TR, AHE/ R fE o

Cooperative Adaptive Cruise ) . )
Control, Speed Harmonization, and Lateral Control First/ Las(t) Mlle_and Transit
Platoonin perations
g
[Testing and Evaluation] X238t Q7[5 L7
Interoperability \ Testing Methods \ Benefits Assessment

[Policy and Planning] Xt2xt H&= L &=
Standards \ Federal Policy Analysis \ Stakeholder Engagement \ Transportation Planning

® ul= WEEE “Truck Platooning Early Deployment Assessment’ T2 13S FF0F
Level 1 Truck Platooning®l thet @7} AA|
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* Level 1 Truck Platooning® 2TAPt &ifets Mofotl A SUet M7 L)T 3

- Adaptive Cruise Control (ACC)E 7|4l 2 3}Ex} ZAFPS 4385}l Cooperative
Adaptive Cruise Control (CACO)E 93] V2V B4 AR

- TR0 ExEs dYHERl 2@ stolA sHEA SR dYElo| tigk olsiet =
9 2 o|FAANA FEAF AT T Al tig QAR S A Ysh] A%
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(Field Operational Test)E APZ

[ 1-19] Truck Platooning Early Deployment Assessment. Phase 1. FHWA
® ) Ze#E2] “Truck Platooning Farly Deployment Assessrent Phase 2 FOT9) 7[E#R1 W82 o8t} 7kS-
- (Z2AE ZoJ7|13 9 99h California PATH (team lead and technology supplier),

Roly’'s Trucking (fleet operator)) Westat (human factors) and Cambridge
Systematics (partnership), Noblis (independent evaluator)

- 3R 2AFRS Flo PATH-CACC 7152 Z= 44 3HEXE ol8sH =1, 3=
CACC/platooning®] A= 3t th:= control truck F&E B9

Video camera

5 Hz GPS
ACC radar

i S -
| Jaf A\l
‘ | G — <
Production) o - T ] PC-104 computer
R i
; ~— % Emergency disengage
button by driver

[&X{ California PATH

(33 1-20] Truck Platooning system
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A HIAES 93t AL ol 133} Z9H California®llA Texas?t I-10=2 1,400
uloj|A o|FojZ oFJOF California, Arizona, New Mexico, Texas5+g AXA H

California
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LA/Long Cucamonga
Beach

Arizona New Mexico
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- YWorth
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Tucson Cruces
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® <0bs
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@ 15w2s N

@25&:50 O,mu o = 340 510 A

[Kt=] California PATH

[3& 1-21] Truck Platooning Early Deployment Assessment Phase 2 FOT =M

B [Y=UE] TNO 2EMY| 251 ‘20EEE multi-brand 2XIZ8l(Level )2 73
‘25 O|HE RE EU XISAEZ0IM FH7 E1 7158 SH(Level 42 FXI

2014 2015 2016 2017 2018 2019 2020 |l 5 i il
SAE Levek: Platooming Level 1 Lewel 3 Level 4
capability
Develop technical demoon Platoon brand Meng-brand Mutti-beand
A270, assess safety case. i
Platoon kmgth Max, 2 or 3 vehicles, more | 3+ vehicles per plstoon
vehicles on dedicated
Towards technical feasibilty; simulations Infrastructure
logistics & traffic impact; evaluate safety 5
draft type approval method & legal namewqu Gap distance Min. 0.5 Min. 0.35
Bursiness case for tramport | Fuel savings Fuel savings fi Fuel savings
Up-scaling towards logistical exploration companies (diret 2 L0z ynamics, CO3 ynamics, €O
and validation in pilot, updated proposal benefits} emisgi o n abatements emission sbatements emission abstements,
type approval method & legal framework Mg gt SR
‘wage cost reductions
Up-scaling towards implementation in pilot, Legal Exgmption to drive on Platooning i commanty Driving and resting times
multivendor interaperability analysis, final specitic NL rabds v-rmllr;ed “:Mmfw:;ql leghslation amended
usual, Exemptions for
proposal type approval & legal framework 45 testing
Towards commercial implementation: type SRRAR: Ticue All drivers in the loop Al drivers in the loop Lead dewer in the loop,
approval and legal framework in place: e e s.m-.in:ally uraware
commercial start Truck Platooning
Foad metwork NL public main roads, high- | Cross-bordes TEN-TITS A EU motorwiays, cross-
infrastructisne tapacity vehicles network, | netweri border access
Fig. 16: Five phases, five years: the Shared Research Programme towards commercial Truck Platooning | 7S eortidors
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o Y 458591 Y T A= Trudk Platooning Human Factors Study, “Truck Platooning Impacts
on Bridges(19A] 7=LF4), Truck Platooning Farly Deployment Assessments(1H4) S5 48 5

(2 |-34] TR PR 047 U L8

= S
* Question
- How will other road users respond to and navigate around a “wall of trucks” on the freeway?
Truck ) Apprqach ! . .
Platoonin - Driving Simulator study with test subjects.
[o] .
Human Factors |° Focus areas, impacts on . - '
Study - Mergmg in between, ahead of, or behind platoon trucks. Visibility of road signs.
* Variables
- Number of trucks and spacing between trucks.Displays on trucks or roadside indicating
truck platoon operation status.
* Objective
- Recommend load models for bridge evaluation
Truck - Propose design specification modifications
Platooning  |* Interim reports
Impacts on | — Parametric Analysis (Spring 2019)
Bridges - Sample Bridge Analysis (Fall 2019)
- Proposed Load Rating Methodology (Spring 2020)
- Potential Impacts of Platooning on Design (Spring 2020)
* Goal
- To measure the safety and operational impacts of truck platooning on truck drivers,
Truck surrounding traffic and infrastructure on select public roadways.
Platooning  |* Strategy
Early — Partner with industry, shippers, and state agendies and leverage planned earty deployments of truck platooning,
Deployment |+ Approach-Issue a two—-phase Broad Agency Announcement
Assessments | — Phase 1: Develop plans and proposal for evaluation of in-service truck platoons.Up to 3 awards,

9-month period of performance.
- Phase 2 : Conduct evaluation, Number of awards TBD, only Phase 1 awardees eligible.
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D2.2 V1 Platooning use—cases, scenario definition and Platooning |

Levels

(L = |

=
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D2.4 Functional specification for white—label truck

white—label E2l SSHE Q1 ARGt
ARJ0]| Chst Ao

D2.8 Platooning protocol definition and Communication strategy

S} A AS

D2.6 Functional specification for intelligent infrastructure &
Platooning coordination services — Strategic and Services Layers

Qmat AT S i

=L

. X3
2R

Use—Case

[2] Follow to stop (&go) = Follow to stop Main Flow

Diagram

1 Initial state:
platooning

steady state

Z Target vehicle brake, V= below
a certain velocity kph (first
assumption is 30kph)., fofower
follow brake request

3 Target vehicle stop
decelerating , Platooning mode
on hold. V2V active. Y inform
the diriver

4 Target vehicle increase speed,

(C-ANC de-activated V2V active,

Ffollower driver press accelerator
pedal

5 When follower reach a certain
welocity kph (first assumption is
30kph)., C-ACC is active again
automatically or resumed by
driver

- ENSEMBLE #&3

(B

i Platoon level A Platoon level B Platoon level C
Leading truck: manual or Leading truck: manual or Leading truck: manual or
advanced assist system (e.g. ACC) |advanced assist system (e.g. ACC) |advanced assist system (e.g. ACC)

Longitudinal

automation Following & trailing vehicle: Following & trailing vehicle: Following & trailing vehicle:
Autonomous longitudinal control |Autonomous longitudinal control | Autonomous longitudinal control
(CACC, CAEB, Cxxx, .) (CACC, CAEB, Cxxx, ..) (CACC, CAEB, Cxxx, ..)
Driver In lane + lane changes Full automation from A to B

Lateral

automation

Optionally: in lane by system
(standalone vehicle)

(coordinated)

Operation Triggered by driver in dedicated | Dedlicated areas (e.g. highway) Dedicated areas (e.g. highway +
area areas (e.g. highway) parking areas)
Fault Longitudinal degradation Longitudinal & lateral Longitudinal & lateral
tolerance functionality degradation functionality degradation functionality
Only from behind (by single truck | From behind (by single truck & From behind (by single truck &
Platoon & existing platoon) existing platoon) and from the front|existing platoon), from the front by
engaging by single truck single truck and merging of single
trucks in existing platoon
System & System itself + Driver System itself System itself

environment
monitoring

(environment)

Fall-back of the
DDT (dynamic
driving task)

Driver; as long it is safe and the
driver can react in time

System (for x seconds)

System

X SHRI= oAl
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Mame * Category Description
D2.10 Deliverables Iterative Process Document and “ltem Definition”
D21 Deliverables Reguirements Review from EU projects
D211 Deliverables Fist wersion Hazard Analysis and Risk Assessment and Functional Safety Concept

D213 Deliverables SOTIF Safety Concept

D2.2 Deliverables W1 Platooning usecases, scenario definition and Platooning Levels
D24 Deliverzbles Functional specification for white-label truck {Operational & Tactical layers)
nN2.a Deliverables W1 Functional specification for intellizent infrastructure (Strategic/Services lavers)

W] Y FER CR IN Y DROY Y 5

ok

o UE AAA Z3o] Z717kA Q] Energy ITSE w A% =&/t oyz] A7 9
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15%= =1 AlE20pd 2t =282 40% Stitls A= ZliEE

(3) Control for maintaining
intervehicle spacung

(1) Platoon formation ==
X

(4) Control for collision avoidance ' -
with forward objects

(5) Control for following
the lead vehicle

(2) Lane-keeping control

Experimental vehicle system
[ 1-50] Energy ITS Platooning Concept(2= ZA)
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=2 T o Pry =1
* SAE Lv.2 7I7HE2 202188 SHE ofd! AU FEXIH0| FRPt E= 7e2 20224 0% ok A2
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[Table 5] Expected timing of commercialization and service of automated driving systems™1

Level

Technology expected to be
realized (example)

Expected timing of
commercialization etc.

Sophistication of autom

ated driving technologies

systems (tentative name)

Private vehicle Level 2 Semi-autopilot By 2020
Level 3 Autopilot Circa 202073
Level 4 Fully  automated driving on Circa 202573
expressways
Logistics service Level 2 and above Truck platooning on expressways By 2021
with the frailing vehicle being manned
by a driver
Truck platooning on expressways From 2022
with the frailing vehicle being
unmanned
Level 4 Fully automated driving of trucks on From 2025%3
expressways
Transport service  |Level 472 Unmanned autonomous  driving By 2020
transport services in specified areas
Level 2 and above Automated driving of buses on From 2022
expressways
Sophistication of driving support technologies
Private vehicle Sophisticated driving safety support (early 2020s)

It may vary depending on
future discussions.

(% 1) At the expected timing of commercialization, technologies of remote automated driving systems and automated
driving systems of Level 3 and above must be consistent with treaties concerning road traffic. In addition, the expected
timing of commercialization shall be reviewed based on the domestic and overseas industrial and technology trends,
including overseas trends in the development of automated driving systems.
(2% 2) Though unmanned autonomous driving transport systems range from SAE Level 0 to 5 by definition, it is
expected that the unmanned autonomous driving transport system of Level 4 will be realized by 2020.
(3%3) The timing is set as a target time by which the government should make efforts to enable commercialization by

private companies.
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Platoon of 2 common truck+irailers 4 Platoon of 3 Fulure HCV trucks

: p
Z = msams, Ewsaew, mmraes,
Consequences Necessary changes Consequences Necessary changes
s =X
Z2x0l Bisp} SOl Z2x0l Bispt 2ole]
NS Xl o2
Road signs - CXE EXE =2x6p o FRIE SHE 2¥ol
190 oo 7upsi mey, ea|SAE SNE 28PN o ooyisig) mey, oo SHE = o I
(non—digital ol M2 =7t 20 e ffet TN-ITS HE. H of T2 X7t Zn ol ffet TN-ITS HzE. H
) =TSR S smopm mesir) o S T ST S sk esiR| o
o zioz ZixElE 2 70z ZIxE= ¥
EU Xfo| BA| BZ3} EU Xiglo| BA| BE8
. 270l vist SRIE| Z2tx0l Bispt 2ole]
Road | Gantries |32 ?;é_' AS |_|?;XI§|—|EF
equipm
ent & S5 208 X1 (@, o) B2l HEpL ERIEK|
Drainag| . |0\ XIZHEH AABIS Y58 ZRE IS5V 08 CIRIY SHE 246HL4 E20| B0 2
e CNCC sisim o = SIZ0N CHEHAE QB XIZRIBH 7| st TN-ITS EE. HI3| ZLERI AJARID] 9
OSTAN yppo mx me SARHAAHO| JKM S /MO RS S o0} 3 SX P20l 3
SYSIOMS ot ofs| wsloR SHE| W W |92 7iREl= ¥ EU A7t T
L20IN E3| B2, of BA| BX3}
i AL ASH  XEHA
Nose om0l agol ot e te 0T T8 FWaomo sc0) o wessgom 4w
PrOCCON |uping wor + 8. |51 4 MY Fwiee vo + 9. |0t asne o
o
Road |o0 2240l w3} SlolEiX|| Z24x0l st SOIEX|
drainage |™* us e o=y
S 0 KISSHE XM HEES AlgSl= 7||RE RO XSS XA HES Alsls 7|
Toll systems L2 MUKOR MZL £|5 222 O 52 S3|Le. UKo M S5 572 O 52 53
= wr 73 22 Hgst 2 HE 73 22 Hy3t

o AgF3h7]wo] WA wEt yed Ao L= k tE 78 F s B 243
TAE olfrgt T = 33 ol= MY =& EATE Y Zo] oz}, A9 slEo] Aokt

= J—l’-%k" 22 12E0E JF2 v|F Ao wiy. 55, AeFWle F
o £0F9] SR AR = =R #-HFY(Truck Platooning)©|
bS HE2A 7kE ZoE A5
® oje} A A= A9 o|FoRA] ¢kl Qlo] LT D 2F7|HoA = AT IO

T2 23 9 F2E9 kA gH WRt Fof tigk A4 29 Zo=E

- Thy I8 dHToA 23 A48 e R et #4530 UE T2 I niey}

olo] thgt tioke A|AIS Wgo R IS o|et HEo]| tisto] A&ZQl BAT AL
Mol Has Aog wdzl

H1
1A
i
)
o
o,
v.)
rsﬂ
olc
?l’é ;




AUTONOMOUS VEHICLES AND ROAD MAINTENANCE -
CHALLENGES
PLATOON DRIVING PROBLEMS:

-seasonal changes (porewater pressure)
-weak subgrade soils (pumping)
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Resllient [ 4
Moditus. T «
- a‘%',_,._-__s,tro jer structure on wheelpathes
Votamatric I Te—— =y nge! pa
“Water INRREN -
Centent (%] L Iy
|11
|58
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l\fﬁw Spring Summer Fal

What should the EC and local authorities take into account when giving
regulations and licensing CAD (Connected and Automated Driving) and
heavy traffic?

North (towards Norway)
« Problems related to tyre wander have to be - . S —

solved for both trucks (deformations) and cars
(studded tyres or polishing)
« Platoon driving on weak subgrade roads, during
spring thaw and after freeze-thaw
= Mandatory reporting and control systems:
1. Truck total weights
2. Axle weights
3. Tyre pressures Liabilities
4. The use of winter tyres

Aurora SiWIM Data
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[OJ2 |-55] Effect of tyre wander on pavement rutting (Said, 2013)
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