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Type approval processSystem development process

AD Regulatory Eco-system
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AV deploymentVehicle type-
approved

System validation 
by manufacturer

Homologation 
open road 

testing

Technical 
service safety 

verification

National 
legislation for AV 
open-road testing 

(Type approval)

National 
legislation for 
AV open-road 

testing 
(development)

National 
legislation for AV 

open-road 
deployment

Track/virtual 
testing

Safety 
Assessment

Validation open 
road testing +

Development 
open road 

testing



AD Regulatory Eco-system
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• Insurance of the vehicle

• Registration of the vehicle (license plates)

• Authorisation for testing

• Notification to road operator or authority

• …

Requirements

National legislation 
for ADV open-road 

testing 
(Type Approval)

National legislation 
for ADV open-road 

testing 
(development)



Multi stakeholder cooperation

/ 5
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Taking into account:

• The activity to be validated

• The capabilities of each safety validator

/ 6

Safety Validator

Applicant self assessment Type approval authority Technical service



SAFETY OPERATOR

Safety operator
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OPERATOR
2022/1426

PARTIAL CONTROL OF THE DDT

• Activate/deactivate/reinitialise the 
ADS

• Request an MRM
• Select/modify itinerary
• Confirm a manoeuvre

FULL CONTROL OF THE DDT

• Longitudinal control 
• Lateral control

• Steering, braking, accelerating

OBJECT AND EVENT DETECTION AND 
RESPONSE (OEDR)

• Observe the driving environment
• Enforce the ODD

• Recognise challenging situations
• Detect deviations from expected 

behaviour



Legal requirements / 8

• Will always be accountable for driving
• Shall be able to take full control
• Trained enough to perform the testing activities
• Driving license for the vehicle and jurisdiction

Safety operator



Legal requirements
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First documental submission stage

First documental submission stage
analysis

Start of tests

Inspection of
test vehicles

Monitoring
and 

reporting

SAFETY VALIDATION FLOWCHART

Risk assessment

Risk is acceptable
to start testing

• Application form
• Description of testing activities
• System documentation package

• Description of the ADS to be tested
• Cybersecurity declaration of compliance
• System risk evaluation (HARA or similar)

• Activity risk & System risk assessment

Chapter 5.1

Chapter 8

Chapter 9 Chapter 11

Risk is acceptable but is 
necessary to include 
more evidence



Task 5.4: Recommendations for a European framework for testing on public roads / 10

Description of testing 
activity

- Connected/automated features to be deployed.

- Description of the scenarios and test procedure.

- Time schedule for the activities of the testing plan.

- Identification and detailed description of the area.

- Number and characteristics of vehicle(s).

- Safety operator documentation 

First documental submission stage



First documental submission stage - System documentation package
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Description of the automated 
driving system to be tested

Software version of the function(s)

Description of control functions of the system

Operational Design Domain (ODD)

Cybersecurity declaration 
of compliance

Signed declaration stating that vehicles have been 
developed with appropriate cybersecurity levels. 

System risk evaluation
Safety by design can be following specific automotive 
industry standards such as HARA, FMEA and FTA



More evidence?
Cybersecurity approach – UN R155 based
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UN R155

Cybersecurity
management plan

Cybersecurity
compliance
declaration

Type
approval

Advanced
vehicle

prototype

Early
development

phase

FAME SCOPE



• Modifications to the type approved systems of the vehicle.

• Specific road events the function will not be able to respond to

• Assistance Termination Strategy

• Override implementation

• Emergency disconnection implementation 

• Applicant's PDI Readiness (Communication systems, V2X, Digital map, etc.)

More evidence?
Optional extra requirements

ARCADE-ERTRAC joint stakeholder workshop / 13



Legal requirements
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SAFETY VALIDATION FLOWCHART

First documental submission stage

Start of testsSecond documental submission stage

• Application form
• Description of testing activities
• System documentation package

• Successful pre-test
• Data logger
• Use of remote safety 

operator

Inspection 
of 

test 
vehicles

Monitoring and 
reporting 

Risk assessment

Risk assessment

Risk is acceptable but is 
necessary to include 
more evidence

Risk is acceptable 
to start testing

Risk is too high and 
actions should be 
taken

Risk is too high and actions 
should be taken

Risk is acceptable but is 
necessary to include 
more evidence

Risk is acceptable 
to start testing

Chapter 5.2



Proving ground testing
Considerations on the base vehicle
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Non-Homologated 
or Fully Custom 

Prototype

Homologated Base 
vehicle

Autonomous 
Driving Tests

Manual Driving 
Tests

Autonomous 
Driving Tests

Documental 
validation of the 

base type 
approval



Proving ground testing
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Manual driving

Maximum velocity

Braking up to 0.5g
Lane changes and 
curves
ABS activation
Acceleration up to ¾ 
throttle
Cold test1

Fading1

Override

Brake pedal

Accelerator

Steering
Emergency
disconnection

Longitudinal

Autonomous emergency
braking tests

Lane keeping2

Lateral

Lane keeping2

Lane change2

Second documental submission stage

1. Maximum and minimum load
2. All types of scenarios: different vehicles, vehicles in front, adjacent vehicles, VRU,  stationary
vehicles/obstacles, etc



Data logger requirements

 

Task 5.4: Recommendations for a European framework for testing on public roads / 17

- In case of second stage application, the use of a data logger and the necessary data 
elements shall be assessed.

- Applicant must have the capacity to understand the cause and determine if it is safe to 
continue the testing activities or not. 

FAME

UN R160 
(EDR)

ADS
2022/1426

DSSAD
UN R157



o Date (resolution: yyyy/mm/dd) 

o Position (GPS coordinates) 

o Timestamp

o Vehicle dynamics (long and lat acceleration, 
speed, roll angle)

o Airbag deployment, seat belt usage + 
pretensioner, seat track position

o Systems (ABS, ESC)

o Software version

o Steering, braking, throttle

o AD Actuations

o Remote interventions (if applicable)

o Failure(s) & disengagement(s)

o Emergency operation, minimal risk 
manoeuvre

o Lane changes or crossings

o Collision detection / EDR trigger input

Data elements 

/ 18Data requirements



Data logger requirements

 

Task 5.4: Recommendations for a European framework for testing on public roads / 19

Data Availability During 
Power Loss

Mandatory Data 
Recording for Incident 

Review

Data Durability Post-
Collision Sufficient Data Capacity

Fallback Storage in Case 
of Off-Board 

Transmission Failure

Clear Time-Stamped 
Event Logs Data Retention Period Compliance with Data 

Privacy Laws



Legal requirements / 20

The use of exclusively remote safety operator(s), shall be evaluated by the safety validator, considering the 
following requirements and best practices

Second documental submission stage

Use of remote safety operator
 

• Best practices

- Staff attention and rest periods

- Staff health, fitness and vetting

- Ergonomic workstation layout



Legal requirements / 21

Second documental submission stage

Use of remote safety operator
 

- Requirements
- Incident protocols

- Adequacy of the communication network and connectivity

- Connectivity or other remote failures: the ADS should execute an appropriate MRM

- The remote operator is permitted to assist in the event of a MRM

- Safety case on how the vehicle will be operated safely

The use of exclusively remote safety operator(s), shall be evaluated by the safety validator, considering the 
following requirements and best practices



Software traceability compliance
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Declaration of the SW 
version(s) of the 

system(s)

SW updates that DO 
NOT affect functional 
and operational safety

Purpose of the update

Self assessment and 
declaration of freedom 
from unreasonable risks



Software update compliance – UN R156 based

Task 5.4: Recommendations for a European framework for testing on public roads / 23

Declaration of the SW 
version(s) of the system(s)

SW updates that DO affect 
functional and operational 

safety

Safety validator 
assessment of the 

purpose of the update, 
documentation, evidence

Additional requirements 
Request to update the risk 

assessment



SAFETY VALIDATORS GROUP (SVG)

TESTBED COUNTRIES

Legal requirements / 24

Mutual recognition

APPLICANT

European Platform
- Application form

- Description of
testing activities

- System
documentation

package

Objections
Non-conformities

LEAD COUNTRY
3. Follow test permit procedure

5. Issues an audit report: 
- Checklist of the parts of the 

recommendations
-Short description of decisions taken

- Track tests results (if applicable)

MUTUAL 
RECOGNITION 

GRANTED
All functionalities

scope can be 
tested

Request for
adaptations

External country 

Other countries

Other countries

1
2

4

NO

YES
6

7

1. First doc submission
2. Documentation and notification
3. Test procedure
4. Second doc submission
5. Audit report by lead country
6. Submit report
7. Report delivery
8. Evaluation and review

8

Addressed by
the applicant?

YES

PARTIAL RECOGNITION
Limited scope to test 

functionalities

NO



• Chapter 13 wraps up the current state of the art and provides guidance on ethics in vehicle 
testing.

• Proposal: Appoint an ethical evaluator for large-scale tests to oversee adherence to ethical 
standards using the Ethical Checklist. The checklist recommends, not mandates. It helps 
projects to prepare comprehensively.

• Ethical Checklist – 9 Key Topics: Ethical Decision-Making in Algorithms, Data Privacy, User 
Consent and Control, etc.

Ethical aspects in CCAM testing

/ 25Ethics



FAME Deliverable 5.3  

…deliverable available in July

/ 26

3 Safety validation responsible
4 Safety operator
5 Test permit procedure
5.1 First documental submission stage
5.2 Second documental submission stage
5.3 Case Study: Applying the FAME Framework to Hi-Drive Use Cases
6 Proving ground pre-tests
7 Mutual recognition
8 Risk Assessment
8.1 System risk evaluation
8.2 Test-specific risk evaluation
9 Inspection of test vehicle(s)
10 Cybersecurity management plan
11 Monitoring process and reporting
12 Data requirements during and after AV testing
13 Coordinated ethical public involvement in CCAM testing
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Thank you!


	22 countries with a national regulatory framework for testing AVs on public roads
	Recommendations for a European framework for testing on public roads��Justin Hidalgo Vélez – Homologations R&D engineer �justin.hidalgo@idiada.com, Applus+ IDIADA
	AD Regulatory Eco-system
	AD Regulatory Eco-system
	Multi stakeholder cooperation
	Safety Validator
	Safety operator
	Safety operator
	SAFETY VALIDATION FLOWCHART
	Slide Number 10
	First documental submission stage - System documentation package� 
	More evidence?�Cybersecurity approach – UN R155 based�
	More evidence?�Optional extra requirements
	SAFETY VALIDATION FLOWCHART
	Proving ground testing�Considerations on the base vehicle
	Proving ground testing
	Data logger requirements�� 
	Data elements 
	Data logger requirements�� 
	Use of remote safety operator� 
	Use of remote safety operator� 
	Software traceability compliance�
	Software update compliance – UN R156 based
	Mutual recognition��
	Ethical aspects in CCAM testing
	…deliverable available in July
	Thank you!

