INFRAMIX

Road Infrastructure Support
Example: Road Works

Yannick Wimmer

ASFINAG
S —
austriatech ) QD AISFIiNAIG Z Fraunhofer
icco FOKUS
SIEMENS y .
oyt Zautopistas TomTOMW®

enide

This project has received funding from the European
Union’s Horizon 2020 research and innovation
programme under grant agreement No 723016.




INFRAMIX

ISAD Levels
Carreras, A., X. Daurag, J. Erhor,S

uehr p. 2018. “Road infrastructure support

levels for automated drivin %éllfu 8)”. 25th IST World Congress,

Copenhagen, Denmark, 1 Se

Name Infrastructure side

er 2018. 10

AV side

pages.

lﬁ Q -
£ g2 | € 338
22 2y 5 c 23
%m 2 o © [

= £ 2.8 @
E ) e s 8
5 8 = o 2 € s
= 0 0 o 2w T =
o = ST 2 Sg

8 >0 2 3
e £ s o=

Conventional infrastructure / no AV support

Road geometry and road signs
have to be recognized by AVs on their own

INFRAMIX Generol Assembly Borcelono 2019

Digtial information provided to AVs




INFRAMIX

ISAD

ISAD Levels
Carreras, A., X.

levels for automated drivin

Copenhagen,

Name

Daurq, J. Erhor,S uehr p. 2018. “Road infrastructure support

Denmark, ]%éllz Se

Infrastructure side

ber 2018. 10 pages.

AV side

Conventional
Infrastructure

— W

Conventional infrastructure / no AV support

Static digital information / map support

Digital map data (inlcuding static road signs)
complemented by physical reference points

Road geometry and road signs
have to be recognized by AVs on their own
Traffic lights, short term road works and VMS
have to be recognized by AVs on their own

INFRAMIX Generol Assembly Barcelona 2019

U-T 8)”. 25th IST World Congress,

Digtial information provided to AVs

Digital map with

road signs

VMS warnings,
incidents, weather

Microscopic traffic
situation
Guidance: speed,

gap, lane advice




INFRAMIX

ISAD

ISAD Levels

Carreras, A., X. Daurq, J. Erhart,
levels for automated drivin %éEU
Copenhagen, Denmark, 17-21 Se

Name

S

Infrastructure side

uehr
48)
ptem

p. 2018. “Road infrastructure support

pages.

AV side

Digital map with
road signs

Conventional infrastructure / no AV support
Static digital information / map support

Dynamic digital information

Digital map data (inlcuding static road signs)
complemented by physical reference points
All static and dynamic information
can be provided to the AVs in digital form

Road geometry and road signs
have to be recognized by AVs on their own

Traffic lights, short term road works and VMS
have to be recognized by AVs on their own

AVs perceive infrastructure support data

INFRAMIX Generol Assembly Barcelona 2019

", 25t IST World Congress,
Per2018. 10

Digtial information provided to AVs

VMS warnings,
incidents, weather
Microscopic traffic

situation
Guidance: speed,
gap, lane advice




| | | ISAD Levels

|||||||||||||| Carreras, A., X. Daurq, J. Erhor,S Ruehr p. 2018. “Road infrastructure support
| levels for automated drivin géEU 8)”. 25th IST World Congress,
Copenhagen, Denmark, 17-21 September 2018. 10

INFRAMIX PAges.
Digtial information provided to AVs
- Q -
£ d £ £ T8
32 2% 5 e 23
ISAD Name Infrastructure side AV side E' 2 £ = 2 -% % Y
a =] c
s 8 £ 4 o 2 £S
= 0 N o 8w -
o= R 5 g
a 2| g G =
. . Road geometry and road signs
Conventional E Conventional infrastructure /no AV support have to be recognized by AVs on their own
Infrastructure AT . Digital map data (inlcuding static road signs) Traffic lights, short term road works and VMS
D St el eIl e o complemented by physical reference points have to be recognized by AVs on their own
Py AT A ; All static and dynamic information P
Digital C Dynamic digital information can be provided to the AVs in digital form AVs perceive infrastructure support data
Infrastructure B T ety -~ Infrastructure is capable of AVs perceive infrastructure support data
v pe percep! percieving microscopic traffic situations in real time (C-ITS Day 1)

INFRAMIX General Assembly, Barcelona 2019




INFRAMIX

ISAD Levels

Carreras, A., X. Daurq, J. Erhart, S R
levels for automated drivin %éEU
Copenhagen, Denmark, 17-21 Se

up. 2018. “Road infrastructure support

) '. 25th IST World Congress,

ber 2018. 10 pages.

Digtial information provided to AVs

5 2 5
£ & £ ES T 8
R 2% £ g3
. . a5 € £ o 8 @ B
ISAD Name Infrastructure side AV side E k- £ = = s o
s 8 E £ S 2 g5
52 | g2 | £° | 2¢
a 2 | £ o
. . Road geometry and road signs
Conventional E Conventional infrastructure /no AV support have to be recognized by AVs on their own
Infrastructure AT . Digital map data (inlcuding static road signs) Traffic lights, short term road works and VMS
D Statcdigtaliinformationi/imapisupport complemented by physical reference points have to be recognized by AVs on their own
IR . All static and dynamic information L
Digital C Dynamic digital information can be pravided to the AVs I digital farm AVs perceive infrastructure support data
Infrastructure ’ . Infrastructure is capable of AVs perceive infrastructure support data
B Cooperative perception

percieving microscopic traffic situations

in real time (C-ITS Day 1)

v

o wmu_:mgﬂhimi.m:

Altention!
Road Works

INFRAMIX Generol Assembly, Barcelona 2019



| | ISAD Levels

||||I|||||||||| Carreras, A., X. Daurq, J. Erhor,S uehr p. 2018. “Road infrastructure support
| levels for automated drivin %éEU 488)". 25th IST World Congress,
INFRAM|X Copenhagen, Denmark, 17-21 September 2018. 10 pages.

Digtial information provided to AVs
- Q -
£ d £ £ T8
z 2 2% 5 c 23
. . a5 € £ o 8 @ B
ISAD Name Infrastructure side AV side E % c = a8 PPN
E] Q Qc
T 8 z 4 82 £ 5
=2 0 N o 8w 8~
o= =3 = T %
. . Road geometry and road signs
Conventional E Conventional infrastructure /no AV support have to be recognized by AVs on their own
Infrastructure e ’ Digital map data (inlcuding static road signs) Traffic lights, short term road works and VMS
D SRlicidigralinormatonimapisU phor complemented by physical reference points have to be recognized by AVs on their own
IR . All static and dynamic information L
C Dynamic digital information can be pravided to the AVs I digital farm AVs perceive infrastructure support data
Digital B Cooperative perception Infrastructure is capable of AVs perceive infrastructure support data
Infrastructure == [Pl percieving microscopic traffic situations in real time (C-ITS Day 1)
A S Infrastructure is capable of percieving vehicle AVs are guided by the infrastructure
v P 9 in order to optimize traffic flow (C-ITS Day 2+)

trajectories and guide single AVs (or AV groups)
. . — z

INFRAMIX General Assembly, Barcelona 2019



INFRAMIX

ISAD

ISAD Levels
Carreras, A., X.

levels for automated drivin

Copenhagen,

Name

Dauraq, J. Erhart, S

s

Denmark, 1

Infrastructure side

pages.

AV side

Digital map with
road signs
VMS warnings,
incidents, weather

Digtial information provided to AVs

uehr p. 2018. “Road infrastructure support
1488)". 25th IST World Congress,
tember 2018. 10

Microscopic traffic
situation
Guidance: speed,
gap, lane advice

. . Road geometry and road signs

Conventional E Conventional infrastructure /no AV support have to be recognized by AVs on their own
Infrastructure AT ’ Digital map data (inlcuding static road signs) Traffic lights, short term road works and VMS

D SRlicidigralinormatonimapisU phor complemented by physical reference points have to be recognized by AVs on their own

IR . All static and dynamic information L
C Dynamic digital information can be pravided to the AVs I digital farm AVs perceive infrastructure support data
Digital B Cooperative perception Infrastructure is capable of AVs perceive infrastructure support data

Infrastructure = percep percieving microscopic traffic situations in real time (C-ITS Day 1)

A Cooperative driving Infrastructure is capable of percieving vehicle AVs are guided by the infrastructure

A 4

in order to optimize traffic flow (C-ITS Day 2+)
7 ——4 ‘\

trajectories and guide single AVs (or AV groups)
F - Z

\
\ <
LN

Object detection and classification
(car / truck)

Traffic Control
Centre

Automated Driving Support
Collective Perception Message
Incl. list of detected objects

Day 1 Safety-related ITS applications
In-vehicle Information

+ Hazardous Location Notification

+ Road Works Warning

+ Probe Vehicle Data

- efc.

INFRAMIX General Assembly, Barcelona 2019



T INFRAMIX Scenario 2

INFRAMIX

Roadworks Zone

> Short Term
> Long Term

Mobile (@)
)) VMS énsu
—ST A
~¥50" > (I
ﬁﬁﬁﬁﬁﬁﬂﬁﬁ X )




T INFRAMIX Scenario 2

INFRAMIX

Roadworks Zone

> Short Term
> Long Term

m\ﬂ

Traffic _?t Traffic
Management Cameras
Center




i  INFRAMIX Scenario 2

INFRA

Roadworks Zone

> Short Term
> Long Term

A

Altention!
Road Works




T INFRAMIX Scenario 2

INFRAMIX

Roadworks Zone

- Integrated in Asfinag Unterwegs App
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Advance information of road works is vital

However, 5% - 10% of safety trailers are hit by vehicles each year




INFRAMIX State-of-the-art:

Voice messages via CB radio in 6 languages on 4 channels

Drivers speak more than 20 languages



,I|'|'I""'""" ITS-G5 provides

nerav One language for road safety.

Alert, Automated

Road Works Warnina Breaking, ...
via ITS-G5

Safety Trailer
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Infrastructure support:

Map w/o new layout — I[SAD

- including (dynamic speed) limits — ISAD

Map support - map layers featuring new layout — ISAD

Lane change and gap advice dependent on traffic — ISAD

Guide single vehicles or vehicle groups throuagh RW zone — ISAD
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