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1. A sense of urgency…



William Clay Ford Jr:

“It used to be that the auto industry, and the 
car itself, were part of a self-contained 
ecosystem. If there were breakthroughs, 
they were developed within the industry. […] 
That’s all been turned on its head; we now 
have disruption coming from every angle.”



Gerard Doll - Director Vehicle, Regulation & Admission  RDW
Safe and Trusted on the road
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Some realism, within five years:

• Highway pilot
• Valet parking
• Truck platooning
• Solutions for public transport

Automated vehicles in cities: naaah
But: manned drones!



2. Current possibilities



Current possibilities

• The Vienna Convention of 1968:
– A car can drive itself, as long as the system "can 

be overridden or switched off by the driver”

• The Framework Directive 2007/46/EC:
– Dynamic guidelines for ACC, Lane Departure 

Warning, and Automated Parking
(“comfort systems”)

– Article 20 for new technologies
– Upcoming: amendments to UN Regulation No. 79 

(Steering equipment)



Proposal UN R79.03

• Cat. A, assists the driver up to 10 km/h in low speed 
maneuvering or parking.

• Cat. B1, continuously assists the driver in keeping within the 
lane.

• Cat. B2, continuously keeps the vehicle within the lane.

• Cat. C, performs a single maneuver (e.g. lane change) when 
commanded by the driver, always in combination with cat. B1 or 
B2.

• Cat. D, proposes and performs a single maneuver (e.g. lane 
change) when confirmed by the driver, always in combination 
with cat. B1 or B2.

• Cat. E, completes maneuvers (e.g. lane changes) for extended 
periods without driver command or confirmation, always in 
combination with cat. B2.

http://www.unece.org/fileadmin/DAM/trans/doc/2018/wp29/ECE-TRANS-WP29-2018-035e.pdf



A technical solution for human behaviour?

gfeddes@rdw.nl



Levels:
1 hands on

2 assisted

3 hands off

4 eyes off

5 mind off



3. The Dutch approach    



“Learning bij doing”

• Existing exceptional road transport (exemptions) 
decree includes exemptions for testing autonomous 
functions (2015)
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Declaration of Amsterdam

From the speech by the former Minister 
Schultz van Haegen, Informal Transport 
Council 14-04-16:

“This is not a call for standardisation and
harmonisation: because that’s not
stimulating innovation-spirit. But let’s
create space by deregulation, and let’s
work for systems which are compatible.”



KPMG
Autonomous readiness index 2018



The next step: experimental law

• For FOT’s without a human driver in the vehicle
• Status: to be imlemented 01-01-2019



4. The Vehicle Driving License



• Exemption: human driver is an active part of the safety 
case. And the legal driver. Goal: large-scale testing

• Experimentation law: human driver is indirectly part of the 
safety case (remote). Still the legal driver. Goal: FOT 
without a driver

• Driving license: human driver is not part of the safety case. 
The system is the legal driver. Goal: towards real 
admission

Legal driver

gfeddes@rdw.nl





Vehicle driving license

Cora van Nieuwenhuizen, minister van Infrastructuur en
Waterstaat, tijdens de Intertraffic 2018 Amsterdam:

“I’m going to create legal framework for automated driving. Laying 
down requirements for reliability and safety that cars must meet 
before they can hit the road. A driving licence for self-driving cars, if 
you like.  Not for the driver – but for the car itself!”



Vehicle driving license
Assumptions (1/2):
• For SAE level 4 and 5 systems
• Human drivers will be on the road for the coming years, so the 

automated vehicle has to act like a human
• It’s about showing safe and predictable driving behavior related 

to human performance
• Automated systems will have a stepped admission to public 

roads
• Driving simulators can speed up the assessment process
• The safety assessment of driving skills should be a relative 

measurement. The human peer group sets the base-line
• Performance Based Standards are needed to ensure room for 

innovation



Vehicle driving license
Assumptions (2/2):
• It’s a system approach (vehicle-infrastructure-behavior)
• From: vehicle – To: traffic
• From: separate responsibilites – To: shared responsibilities.
• From: rule based requirements – to: performance based 

requirements
• From: risk mitigation in the column – To: risk mitigation on a 

system level



Vehicle driving license
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Vehicle driving license
Three tracks:
• National: the fast track. Can it be done?
• Worldwide: the knowledge track. Creation of an ISO 

standard
• European: the admittance and surveillance track. 

Knowledge from the national and worldwide track is 
input



Conclusions
• A sense of urgency: Realism needed
• Current possibilities: An end to what you can solve 

technically
• The Dutch approach: Taking infrastructure and 

behaviour into account
• The Vehicle Driving License: Automation related to 

human behaviour







A driving license for an automated vehicle



A driving license for an automated vehicle
1. Virtual environment:
• From simulators used for training humans, we know how the 

‘average human driver’ performs in a broad set of ‘traffic 
situations’ (use cases, or Operational Design Domain).

• The AI-driver ‘competes’ in a virtual environment against this 
average human driver. 

• Knowledge and skills are tested and related to human 
performances and risk profiles.



A driving license for an automated vehicle
2. Scale Modelling:
• The validity of simulation output is not proven yet. Scale 

modelling is a (traditional) cost effective method for live tests. 
• The impact on the traffic system can be assessed using scale 

modelling and augmented reality. Stress testing (e.g. hacking) 
can show vulnerabilities.

• Standard hardware is used. Only the software is tested (sensor 
testing belongs to vehicle testing).



A driving license for an automated vehicle
3. Proving Ground:
• To make sure the software and hardware are integrated well by 

the manufacturer, a real life test on a closed proving ground is 
performed for validation purposes.

• Happy flow tests and stress tests (aviation).



A driving license for an automated vehicle
4. Driving Exam:
• Just as for humans, the last step is a driving exam on public 

roads. In this exam (45 min- 1 hour) some situations from a 
predetermined list should be negotiated positively.

• Validation of safe interaction in complex traffic situations



A driving license for an automated vehicle
5. Driving License:

• For the specific use cases / Operational Design Domain’s, the 
AI-software obtains the driving license (ISO certificate) = 
stepped admission.

• The innovation strength / reliability of a manufacturer counts.



A driving license for an automated vehicle
6. Surveillance:
• Given the ever-changing software, monitoring is needed when 

the vehicle is used on public roads. Unsafe software updates, 
hacking or malicious software would otherwise not be noticed.

• Traffic flow is monitored for detection of anomalies Abnormal 
behavior such as ignoring traffic rules or endangering other road 
users. Those vehicles that are detected as an anomaly need to 
be rechecked by auditors, or pulled of the roads if necessary.

• Software version shows the fitness of the software.


