
Smart mobility, state of the art?
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Een ander perspectief…

Serge van Dam
Topadviseur verkeersmanagement



Waar gaan we het over hebben?
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25.000
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Kentallen VWM droog 2018 

241.000
Events 

gelogd door 
wegverkeer

-leiders

• Bediening 27 tunnels (24/7)

• Bediening 34 spitsstroken (321km)

• Per spits 80 WIS en 40 WVL (zie hieronder)

• Taakbelasting WVL in de spits:

Kentallen VWM Droog



Verstedelijking Vergrijzing Digitalisering

Druk op 
autofabrikanten

Economische 
groei

Sociale 
acceptatie

Beleid
(EU/NL)

Gmobilitei Snelheid
Innovatie

Megatrends

Trends en ontwikkelingen



Technologie



De stappen naar zelfrijdend…
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Hoe zelfrijdende auto’s werken…

Perceptie: 
Sensoring

(HD) Kaarten
(Digitale berichten)

Analyse en 
besluitvorming:

Algoritmes
Kunstmatige 
intelligentie

Fleet learning

Uitvoering:
Sturen

Optrekken
Remmen

Knipperlichten
Rijstijl

Goede belijning
Duidelijke bebording
HQ Digitale kaarten
Dynamische data

Digitale verkeersregels
Type goedkeuringen
Software rijbewijs
Geo-fenced toestemming

Goed onderhouden 
wegen…
Handhaving?

Wat RWS als wegbeheerder kan bijdragen…



Waarnemingsveld Tesla Model S



1. Shuttles in closed areas
(existing right now)

2. On motorways as autopilot 
(emerging)

3. Robotaxi’s in urban areas
(more difficult in EU than US)

4. Rural autopilot comes last
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Where do we think AV’s will come first



Wat kan het voertuig, uitgaand 
van :
• Infrastructuur
• Verkeer
• Weer
• Berijder

Dat noemen we: 
Operational design domain (ODD)

15

Wegbeheerder bepaalt straks mee: waar en 
wanneer? 
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Regulatory frameworks for automated driving

9

European-wide regulations and laws enabling testing and use of automated vehicles on public 
roads. By solving regulatory issues, the public will start to accept and use automated vehicles 
sooner, leading to a better market penetration and a competitive advantage for the EU on the 
field of automated driving.

Traffic regulations describe the concrete constraints under which a vehicle is allowed to move on 
the road, covering aspects like speed, allowed vehicle characteristics like width, height, weight 
and permissible movements like lane change, right/left turn, overtaking, etc. Traffic regulations 
apply independent of the automation level, so they can provide an important input to the ODD 
assessment. 

Traffic regulations are implemented traditionally in the ISAD level E world via “road signs” 
placed on, above or near the road, where the term sign includes road markings. Vehicles detect 
traffic regulations via sensors (e.g. cameras), but the detection probability may be limited in 
difficult environments (adverse weather conditions, sign “forest” in urban scenarios), hence the 
currently valid traffic regulations at the same time form an important part of the ISAD content. 
In future Level 5 scenarios independent of traditional visualisation means more dynamic traffic 
regulations become possible – e.g. access regulations based on certain vehicle criteria that only 
apply if certain conditions are met – which would make traffic regulations as an element of ISAD 
mandatory.   
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implementation of automation. It is clear that both frameworks at the same time have to evolve 
themselves to cater properly for future traffic with higher automation levels and mixed traffic. 
Additional research needs to be carried out and a joint approach between telecom and vehicle 
industry as well as cross-border pilot projects and the adaptation of road traffic rules in Member 
States can all support to reach a consensus in this field. The deployment of CAD may be 
hampered if there are no collaborative actions towards a coordinated and quick development of 
European-wide regulations and laws enabling testing and use of automated vehicles on public 
roads. By solving regulatory issues, the public will start to accept and use automated vehicles 
sooner, leading to a better market penetration and a competitive advantage for the EU on the 
field of automated driving. 
Traffic regulations describe the concrete constraints under which a vehicle is allowed to move 
on the road, covering aspects like speed, allowed vehicle characteristics like width, height, 
weight and permissible movements like lane change, right/left turn, overtaking, etc. Traffic 
regulations apply independent of the automation level, so they can provide an important input 
to the ODD assessment.  
Traffic regulations are implemented traditionally in the ISAD level E world via “road signs” 
placed on, above or near the road, where the term sign includes road markings. Vehicles detect 
traffic regulations via sensors (e.g. cameras), but the detection probability may be limited in 
difficult environments (adverse weather conditions, sign “forest” in urban scenarios), hence the 
currently valid traffic regulations at the same time form an important part of the ISAD content. 
In future Level 5 scenarios independent of traditional visualisation means more dynamic traffic 
regulations become possible – e.g. access regulations based on certain vehicle criteria that only 
apply if certain conditions are met – which would make traffic regulations as an element of 
ISAD mandatory.    
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Elaboration of ODD and ISAD should be performed collectively in a pre-competitive 
environment between automotive and infrastructure sectors. ISAD will provide important 
elements for ODD definitions, regarding digital infrastructure (e.g. availability of electronic 
traffic regulation) as well as physical infrastructure (e.g. about road marking quality or 
standardised road layouts in roadworks). The ISAD interface needs to be standardised based on 
ODD requirements. 
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Elaboration of ODD and ISAD should be performed collectively in a pre-competitive environment 
between automotive and infrastructure sectors. ISAD will provide important elements for ODD 
definitions, regarding digital infrastructure (e.g. availability of electronic traffic regulation) as 
well as physical infrastructure (e.g. about road marking quality or standardised road layouts in 
roadworks). The ISAD interface needs to be standardised based on ODD requirements.
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Infrastructure support levels for automated
driving: geofencing functionality?

8

Connected Automated Driving Roadmap

Infrastructure support levels are meant to describe road or motorway sections rather than whole 
road networks. This reflects common practice of infrastructure deployment: Traffic control 
systems (sensors and VMS) are usually deployed on motorway sections where traffic often 
reaches the capacity limit (e.g. in metropolitan areas), whereas other motorway sections need 
no fixed installations of traffic control systems because traffic flow is rarely disrupted. The five 
levels increase in added support from E to A. This example (Figure 3) illustrates how ISAD levels 
can be used for a simple description of what automated vehicles can expect on specific parts of 
a road network.
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Infrastructure support levels are meant to describe road or motorway sections rather than whole 
road networks. This reflects common practice of infrastructure deployment: Traffic control 
systems (sensors and VMS) are usually deployed on motorway sections where traffic often 
reaches the capacity limit (e.g. in metropolitan areas), whereas other motorway sections need 
no fixed installations of traffic control systems because traffic flow is rarely disrupted. The five 
levels increase in added support from E to A. This example (Figure 3) illustrates how ISAD 
levels can be used for a simple description of what automated vehicles can expect on specific 
parts of a road network. 
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The vehicle operates under two major regulations: the homologation framework and the traffic 
regulation framework. The new concepts of ODD and ISAD need to comply with the 
constraints defined by these frameworks. The status today forms constraints for the 
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Figure 3: “ISAD Example”
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The vehicle operates under two major regulations: the homologation framework and the traffic 
regulation framework. The new concepts of ODD and ISAD need to comply with the constraints 
defined by these frameworks. The status today forms constraints for the implementation of 
automation. It is clear that both frameworks at the same time have to evolve themselves to cater 
properly for future traffic with higher automation levels and mixed traffic.

Additional research needs to be carried out and a joint approach between telecom and vehicle 
industry as well as cross-border pilot projects and the adaptation of road traffic rules in Member 
States can all support to reach a consensus in this field. The deployment of CAD may be 
hampered if there are no collaborative actions towards a coordinated and quick development of 





De mixed fleet is het nieuwe normaal…

Een snelle 
ingroei van 
technologie in 
nieuwe auto’s

Betekent dat de 
totale vloot nog 
steeds langzaam 
verandert
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USA:
- Silicon Valley 

zwaartepunt 
zelfrijdend

- Disruptie door grote 
platformen

- Geen wetgeving V2V
- Eerst automatiseren, 

dan verbinden
- Enorme infra opgave 

wegbeheerders
- GM en Ford snelle 

volgers

EU:
- Debat wifi-p vs. 5G
- EC Focus op 

connectiviteit: nieuwe 
periode meer 
samenhang

- Veel kleinschalige 
testen op corridors

- OEM’s stapsgewijze 
ontwikkeling

- Diesel schandaal

Japan/Korea/China:
- Pragmatische 

ontwikkeling (via 
tolling) al op gang

- Holistische 
concepten: 
automation/ 
connectivity

- Sterke focus op 
MaaS

- Regelgeving als 
driver

- Korea nog black box

Wat gebeurt er in de wereld?
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Connectiviteit: De strijd om verbinding met de 
auto
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De strategie van de Europese Commissie
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Mensen



Rijkswaterstaat
24 tbv visie vm droogRWS BEDRIJFSVERTROUWELIJK - PERSOONSVERTROUWELIJK

Human factors



Rijkswaterstaat
25 tbv visie vm droogRWS BEDRIJFSVERTROUWELIJK - PERSOONSVERTROUWELIJK

Realiteit van de bestuurder…

Verouderde kaarten

Niet connected

Carplay/ Android als 
game changer?

Connected & veelzijdig
Klein scherm
Veel afleiding
> 95% in-car aanwezig…

Centrale, 
ergonomische 
interface
Volledig 
geïntegreerd 
Nauwelijks 
updates, dus 
innovatie niet 
sneller dan vloot 
vervanging

2

1: Nu, van in-car navigatie naar smartphone info-diensten en in-car weergave
2: 2020-2030, opkomst volledig geïntegreerde diensten
3: Vanaf 2025: Head-up display ingroei

HUD

3

1



Rijkswaterstaat
26 tbv visie vm droogRWS BEDRIJFSVERTROUWELIJK - PERSOONSVERTROUWELIJK

The vehicle interface development

2017 VW Golf 1992 VW Golf



Rijkswaterstaat
27 tbv visie vm droogRWS BEDRIJFSVERTROUWELIJK - PERSOONSVERTROUWELIJK

The dopamine game

Smartphone technology is not neutral, but all about ‘engagement’ improvement.



Rijkswaterstaat
28 tbv visie vm droogRWS BEDRIJFSVERTROUWELIJK - PERSOONSVERTROUWELIJK
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Data



Rijkswaterstaat
30 tbv visie vm droogRWS BEDRIJFSVERTROUWELIJK - PERSOONSVERTROUWELIJK

Real added value?

Traffic info Navigation Crowd sourced warnings
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Infrastructuur



Rijkswaterstaat
33 tbv visie vm droogRWS BEDRIJFSVERTROUWELIJK - PERSOONSVERTROUWELIJK

visuele info naar 
gebruiker die daarmee 
voertuig bestuurt

Impact op infrastructuur



Rijkswaterstaat
34 tbv visie vm droogRWS BEDRIJFSVERTROUWELIJK - PERSOONSVERTROUWELIJK

visuele info ook 
digitaal voor ZRA, en 
data uit voertuigen

2030



Conclusies Goudappel-
Coffeng over zelfrijdend

• Komende periode (5-7 jaar) zijn 
geen grote investeringen nodig in 
aanpassingen van de  
(hoofd)weginfrastructuur

• Urgentie ligt bij het op orde brengen 
van de digitale infrastructuur en bij 
het benutten van mogelijkheden om 
de transitieperiode te verkorten

• Eenduidigheid en definitie minimale 
kwaliteit van belang

• Opgave ligt met name bij OWN
• Kansen voor digitaal asset 

management











Waar kan smart mobility ons dan NU helpen?
Smart mobility oplossing Veiliger? Efficienter? Duurzamer?

Zelfrijdende auto

ADAS

Connectiviteit (I2V)

Autodelen

Big data uit voertuigen

Informatiediensten onderweg

Multimodale diensten

Automatisering VM processen

V X

V

V

V
VV

V
V

V
V V

X
X

X
X

X X
X XX
X

X

X
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Vandaag

Brave new 
world

Behoefte

Belofte

Mismatch van 10 jaar?

?

De ‘stretch’ van smart mobility
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#HOEDAN?

Operatie

Innovatie

Kleine stappen 
zetten

Met 
multidisciplinaire 
teams 

Beslisinfo uit 
testen

Vertalen naar 
business cases

Gericht testen en 
onderzoeken

En regie op 
samenhangSneller innoveren!

Dit is niet nieuw: 
www.theleanstartup.com

http://www.theleanstartup.com/


Serge.van.dam@rws.nl
+31611277502

Thanks for your attention!

http://rws.nl

