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HE LT, 2021 4F 4 H 14 HBIIET 144 OFEEI A A
IN=EEL TS, BEICHIBRIZERIT Twaewnwe ol &
THhbH (M1, 2),
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Reduce negative
impacts from road
transport on
environment

Increase safety in
road transport

Strengthen Ensuring
competitiveness inclusive mobility
of European and goods access
industries for all

CCAM :

CONNECTED, COOPERATIVE
& AUTOMATED MOBILITY

European leadership in safe and sustainable road transport through automation
1
[t b, T3EDomit, BENOXT T4 74 37 POk, TREBOEY) 7 1 O % B AL 3B % 8
L CHEBIMEOREL T AT FEY) 7 14 % N EETHEITT 2

CCAM Clusters

o nspects and Usg, »
The CCAM Partnership will be organised e et e
following the 7 Clusters of the SRIA - v *Bleg
Strategic Research and Innovation
Agenda.
The work of the association will be IR g
developed following these 7 Clusters. Demonstrations ;2*

We will always refer to the SRIA for
guidance on the content and on the
objectives to be achieved by the
Partnership.

g, g
I EPating the V&%,
@ Transport $Y°

X2
[CCAMDSF —FTFAXTHTHMDOY FAY—: a—F 4 F— 3 ¥, BHEFH, N F—a v (BEE). ik s
AT LHIA, F—r b Ty 0T —, HETHRENBETE]
F PO SRIA Si3Y—F2F—1a ) I— T AWK E A /) N—Y a7 V=¥ (SRIA) #4575,

(3) RS54V 2020 6K 4J > - T—0Oy 5%273% ). CINEA (European Climate. Infrastructure
INANDIBIT and Environment Executive Agency : WM& - £ > 7
Automated Road Transport & & & it 7 1 77 5 41X - BEEEHUTHEE) AYH B EE TR AT TP L T <

Horizon 2020 % # T L Horizon Europe TO® 43¢t 7 o ERIFALTWwWz, TNO (SHBH#ICHESESTr T >~

T ANBIT LTS, AT =7 R NVT—hbidfce DR FOMN LM dtFa) T oEBENE,
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ODD attributes

Road operator related ODD atiributes

Physical “Static

Road HD map
Speed range Physical Static Satelife positioning Digital
Communicaticn Digital

shoulder °'! Lard fsen Stoke 1 [information system Digital

i &l Traffic management Digital Dynamic
Traffic signs Physical Static T = — ———1
Rood = Physical Stafic Infrashucture L Physical/Digital Dynamic
Traffic - Dynamic ?Imd?!anam;: - Biaia ) o
[Time Incl. ight . Dynamic a8 super/sion gt YROITHC
Ploses . Digital twin of road Digital Dynamic
Waalther - Dynamic nelwork
conditions * in order fo decl with the dynamic non-nfrastnuc ture atributes of the ODD

MANTRA hai igentified hese ttrae slements thal should ikely be added 1o
the road operalon felevon! i of ODD aititute:

% 3

onnected
utomated
riving

m INFRAMIX Overview

INFRAMIX

Duration: 1 June 2017 - 31 May 2020
EC Funding: 5M € -
Coordinator: AustriaTech Tomrorm¢)

FOKUS

Consortium: AustriaTech, ICCS,
Asfinag, Fraunhofer, Siemens Mobility,
Virtual Vehicle, Autopistas, Enide,

“autopistas
Technical University of Crete, enjde
TomTom, BMW
i ’ — SIEMENS
Website: https://www.inframix.eu/ austriatech = jeyu

-~
Social media: ¥ aintramix [[intramix project QASFINAG  virtual {vehicle

22/4/2021 EUCAD 2021 - BOS session 12

X 4

. . - onnected

" COmmunication, road - omated

I 2 . .

wenn SIQNS, Simulation Ee 6N

» The project implemented the latest C-ITS communication standards, working
closely with standardization working groups.

« The project surveyed the road signs to see if they cover the needs of the co-
existence of conventional and automated vehicles and proposed a new
traffic sign for indicating the lane dedicated to automated vehicles (AVs).

* Advanced simulation tools were implemented: opie|[rwa- o || o

Comm,

* A co-simulation environment coupling
microscopic with sub-microscopic
simulation
Hybrid testing: use of a real autonomous
vehicle coupled with virtual mixed-
traffic, giving us the opportunity to
emulate critical virtual traffic situations in
a safe testing environment with the real

Aviomaled Vehicle
hardware diving-tct. || dynamics

-
22/4/2021 EUCAD 2021 - BO5 session bt ’
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Bl — HERDRE LERERLER L7202 L TH
-7z (X5),

T A LFxy TEA LD B R E 50% MLk,
¥4Iy 7 BEERIBRIC L 0 BRI E 14%0E ik (3
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FIHRIRIME T % & Sz wFhice k., arr 7y
K7 — R HBEEREIE 2 OFG MK E b A 7 7D
N=Fo 7 (MEFRKRE V=) OMERRTE,
ZAT CORSF A% 70 EHEACHAE PLE 12 D AR & OFL bR

shiz (K6),

7o, 7uY 2 bORRELTISAD (4 ¥ 7 4K
— MUHBEED 7 7 AER) OERTHIEL, HE)E
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L7zo EWZMAEIMZBIRA > 75 L L A RHRAMAS)E
RIS LA V7 TR LT, ThE T A PN
MEET 221X ) ERERTIHI)ERZ R — b
5720 DOEENILE DS REL 7 B0 (FBY2 & A Bl
NOBITHORERBEICBVWTINEEETH S,) 2D
ISAD E# i3tk 3 2 W F B Efi o — M~ v 72 SR
ENA Y77 R—- MBI EROERITTHHIN TS
(X7),

INFRAM

22/4/2021

Traffic control

Employing connected & automated vehicles (even at low penetration)
result in less infrastructure equipment (VMS, spot sensors) leading also to less costs

onnected
utomated
riving

+ Time gap adaptions showed in some
scenarios even up to 50% enhancement in
traffic efficiency

* Variable speed limit could dissolve
congestion at bottlenecks and increase
traffic efficiency in average by up to 14%,
even with low penetration rate of
connected and automated vehicles

+ Speed recommendations had positive
impact in terms of safety

+ The lane change recommendations usually
led to under-utilization of road capacity and
created riskier traffic situations

will gradually

(incl. maintenance)

EUCAD 2021 - BOS session 15

INFRAMIX

3

This scheme will
investments to

transition period

22/4/2021

X 6

Infrastructure classification
scheme (ISAD)

“E": typical/conventional

“A": most advanced

support and guide
road operators and
authorities to target

support higher levels
of AVs especially for
mixed traffic in the

X7

16

onnegted
utomated
riving

Level| Name | Description

=

g | mrasinucture
1no AV

support

without digital
AVs need 10 recognise road geometry and road signs.

{

| Digial map data is available with static road signs.
Map data could be D‘_ﬂﬂ'ﬂl
reference points (landmarks signs). lights, short
torm rond works and VMS need 1o be recognized by

Static digital
infarmation /
Map support

Bynamic

|

Avs.
All dynamic and static infrastructure information is

[ digital | avaable in digital form and can b provided to AVs. x| x
Cooperatve | IMTeSHUCIUTE s capabie of perceiving mictoscopic
i_ B | e Iafic iuatons and provding s data to AV inresl- | X | X [ x
H l-iamn.:un on vehicle
A | Taiiving | (groups of venicles o single venicies) in order to SRR |
the overall traffic flow.

EUCAD 2021 - BO5 session 16
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(8) DG MOVE BXM#8/F» 5 CCAM £fF(CDW

&L

DG MOVE [BXINEY ) 7 4 B X Ok 1. FM
HENOHXZIHUTIHMMNBREORRTH 5. DG
MOVE (&, 20104E2 A 17 HIC T A V¥ — @A 58 S h
TH L\ DGEner 2R L 72 & & ICAIR S -8/ & 5
2, DG MOVE (2 X +E, 4 HOHEMmIZ T TICHERE SN
72TNA ZATH Y FEFITENIER, TN HITMHEICERE
MEMEML, BHA Y75 A T2 F % EHHEMEHT S
ELTWw2, COMEMEMIE, iRl EE Y AT
L (CITS) KX A »Thh, HEEFHZ &2 BE Y
PERERA L. ThE L CIHB2REcE X951
FTRETHY, HEEBLOHmE XS v 7M7Y
T VRS X o THREIC 2 B 2 OWMIREFEIZ. FIA4 13—
MELWIEL T L, sG@ERIHERT 2042 LT 52
LX), A, EMFE. BLOEROPLE S 2K
PSS T e WS N L L LTwd, ko HEE
MEORZEEZFHD., Wik AT ASKRICEEITHET S
Wik, B, A Y7 I ANT I F v, ZOMOBEHARE
MoaIa=r—vaydEETHLE L., Wi, Hhi.
BLOHBLIE, MR T s /uy =723 Tidhwl.
HWICHiTR LGV, RHOFEE & ITEEITRETRE
ThbLLTWwh,

[RKIN 22 5 431 2016 4F 11 A 30 H. 1o 8 Y i B 3 [ 58
WY AT L (CITS) (BT 2 W ik &2 FRIL 720 2 i,
TR, B, HEMEINZEE ) T 4 NG 2 B
B4 =Y TFTTHb, CITS il D H X, 2019 48 LA

infrastructure

+ C-ITS needs interoperability
C-ROADS platform
+ C-ITS needs trust
Sub-group under the ITS expert group
EU Security Credential Management System
C-ITS needs scale
- +/- 500k vehicles on the road

CEF 2 will continue building & improving the
Eurcpean network

Digitalization will increasingly become part of smart

BB L 72 CITS H—E 2D B MR T 572012,

EU &k cof L HEloMM AP 2 RS 5, Th
ZiE, 2B L ORBEEROLEWHEIENEZHRT 5720
? 2018 4E F TD EU L X)L T O ) 2 B Fefl A D FR
a3y s bAOEUEEOFHTEEME, CITS 77 v
74— A7 at 2O/ B X O T E I & o [F
NHEEND Wt Hehhl, ABEREICHES 5§
RXCOMETHRD F72. CROADS 75 v F 7 4 — 4
LD, ERICEA¥BET IO —F COMEN I D & F
Nbo 20194E 3 H 13 H. WMMZEHE & &, SEBEHAM 12 34
I o7z, CITS ORI 2T T 2 BESI N
B ZRIRL 720 £ LTwWBH, CCAM IZRRI 4 #8501
HTHH. WGl [CCAMKKINR&I 7 ¥ = ¥ ¥ OR%] %
Al LEITL TV EDZETH A,

CCAM D3k 72 5 CITSIZB L Tid, FEHALIZmIT A
YE—=FARFE) T4, BEE, A7 —V7 v TR
72478 %% F. CROAD 79 v b7+ — 2 %ML T,
ITS TF A/8— b OB AL, WNtF2) 74 - 2L
TYYRN VAT LARBEL, M0 LTBEDOA T — LT
EIF Lk ETHDH (M8),

DG MOVE & LTld, A — MEEV T 1 OEELK
HERLTDETATIHIN - FIFN - 475 M
ITSTHY, 417 I NOEKBIZEETH L, TD2DI
1. CCAM 78— hF—3 v 7%l UBISE &8 A DR
Wi FRF—Y Y27 Y I L A HEEOMESEET
HopLumlLe (K9).

Cooperative Intelligent Transport Systems
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Conclusions

+ Physical and Digital Infrastructure, incl. Cooperative ITS, has a major role
to play in smart / automated mobility

+ Investment levels are high and will not happen without a coordinated
approach and investment certainty, especially on the infrastructure side

- We need to efficiently link development and deployment activities (e.g. new
CCAM partnership under HE with CEF projects)

* Increased agreement and sharing of data between private and public
stakeholders could help trigger investments on both sides

X9
_ Council : R EBEHEFEFMTHETH D, BEEEEEL
Sl ERTRACREDBEENEERO— RNy FICDWNT
. REDEEIEE - BT 23—y oMk TH Y. HEHE. HEHF X -7
ERTRAC A% L T A RN E Bz 2020 48 — 2050 — 7L, BEEXOMNERBELZTLDOTHS, 5H4
] m—F< v 7I2b CCAM %% ) AATWA, ERTRAC HIZEHFTR T — N~ v FIZF 72 EENE DTN >~ 5
LlZ European Road Transport Research Advisory 4V TITbNIZOTHMER T A FEHFOISHANT 5.

CAD Roadmap version 9.0 — for ITS World Congress

« Focus on Enablers and Domains of *
Connected Cooperative Automated Driving.

[N
ERTRAC
-

Connected Automated
Driving Roadmap

« Deeper dive into five domains and their use cases for people and
goods mobility:

» Corridors < Highway Automation
» Confined Areas/Parking = Urban Mobility

+ Rural Automation steps

« Connect to the CCAM Partnership Strategic Research and
Innovation Agenda and provide an EU wide overview (and beyond).

« Stronger cooperation model needed between Vehicle Industry,
Communication Industry and Road Operators.

[2021 4 10 AP E D ITS R EHETORRICHITHRE L TV BRI N—T 3 ¥ 90 CREBEEKD — Fvy 74
B Z /A LT 5 |
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ERTRAC 2019: WHAT DRIVES TECHNOLOGY? ROLLOUT LIMITED BY SCENARIO COMPLEXITY AND DRIVING SPEED.

Hands-on/Eyes-oh:

Starting 2020°s

Complexity Traffic Scenario

Driving Speed

[RGB ELE Y 7 1 D oMHomsii~E 21— 27 — X 2R L T < |

MORE CONCRETE DOMAINS TO EXPLAIN BETTER THE ROLLOUT STEPS.

Mixed traffic in Urban areas

Mixed traffic in Rural roads

- PU
Mixed traffic on suitable

infrastructure (Corridors)

MR

Mixed traffic on Highways
AG

o
=
m
=
[T
ot
v
L
=
=
m
=
l—
-
=
o
£
=
£
o
o

confined areas
Use cases

Driving Speed

[GEATHIE & 28l S ) 4 OBHES T X ) FEEALZ TR A 22— A7 — A %2 F5E |
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L
T"" Corridors > Highway €4
ﬂ -> mastering speed
Technological Highway Corridor
enablers Vehicle Infrastr. Vehicle Infrastr.
Perception Perception  ISADA
2020-2030 Interaction ~ ISAD B/C Cooperative  Realtime digital
with traffic driving twin
ISAD A

2030-2040 ﬁ;:d ISAD B/C ?;rd ISAD A
(other areas)
2040-2050 See Rural See Rural See Rural See Rural

[2) F—REdEKIcET 22— Ay —2A &M & 4 > 7 T 1253

Hands-off / Eyes-off pLus
Hands-off / Eyes-off lite

Driving Assistance Safety Hands-off / Eves-on

Driving Assistance Comfart

I
YOI

>>>>> maturity

Driving mostly automated, attention still Transport of goods and people along
required highways, mastly right lane

Transport of goods and people on

Slow, e.g. during Traffic Jams highways

Safety relevant assistance during driving

100 kph, others 100kph +
overspeeding

130 kph, 130+ kph on German
highways

Routes on highways (separated carriageways), possibly with lane restriction Flexible routes on highways

w~simple” safety concept full highways automated driving safety concept

<30kph 7010 100 kph 70 to 100 kph
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¥
ﬂ ¢ Parking/Confined Areas -> Urban @
I —— -> mastering traffic complexity
Technological Confined Urban
enablers Vehicle Infrastr, Vehicle Infrastr.
Perception
C2Xcom-  Perception Interaction with
2020-2030 mication traffic ISAD C/D
First small ODD
Uptake ; o
2030-2040 Extended ::::::. 400D z;;m"ptak’ mum e
0DD
2040-2050 See Rural See Rural
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Taxi-like

L4 maturity

Residential

Red Carpet -

Transport of goods, parking Transport of goods Last mile transport of goods and people

Restricted

Transport of goods and pecple on Transport of goods and people in
pre-defined routes urban areas

<25 kph <25kph, others 50 kph + overspeeding | | <25kph, others 30 kph + overspeeding 50 kph, others 50kph + overspeeding same

Private, gated area, one-lane road — Well structured residential lane that Mixed traffic lane on primary and
valet parking (today limited 10kph) Dhedicuad Saow am primery sad guarantees lane driving well-structured secondary roads Complex urban read net

Predefined routes Flexible routes on defined net
-

full high complexit ;peed automated driving safety concept
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HIDO

Highway Industry Development Organization
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