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Automated Driving is there…..            Is it safe?
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Serge Lambermont -- Expert in Safety Electronics and Automated Driving Robotics. 

2013 - 2018, Aptiv’s Technical Director Automated Driving (Silicon Valley) responsible for 
Global automated urban driving technologies and activities. Includìng the urban self-driving 
vehicle development platforms for the Singapore Automated Mobility on Demand (AMoD) 
Pilot and urban driving activities in the US and Europe. 

2015 Leader of the 3500 miles Coast to Coast Automated drive (San Francisco - New York) 
2015-2018 Aptiv’s CES urban driving demos. 

Pieter Jonker -- Expert in Automated Driving and Robotics, RT Image processing and AI.
Professor Emeritus of the Delft University of Technology / Cognitive Robotics Department, 
and Eindhoven University of Technology / Vision based Control.
With his startup Jonker-Makis Robotics he has built multiple robotic solutions for 
commercial applications in the automotive, medical and indoor robotic fields.
Pieter realized the WE-pods; autonomous 6 persons Pods (WUR Campus) as well as the 
Mission; a 12 persons Autonomously Driving shuttle bus (Aldenhove testtrack).
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Resembler’s Vision on Future Mobility

We aim to create a world where advanced AI systems work seamlessly with 
road infrastructure and human drivers to improve overall road safety, prevent 
accidents and learn from near misses

Resembler uses AI for enhancing safety in future mobility, that is: de-risking 
ADAS and self driving technology  with camera based monitored deployment
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Many accidents are prevented by vigilant drivers who anticipate hazards

Driver Anticipates Hazard

How to assess an Automated Vehicle?
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Can an Automated / Autonomous Vehicle (AV) do that the same or better?

Resembler generates Replacement Tests from real accidents
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Ingestion
Incidents from roadside 
and dash cam footage

Learning
Deep learning 
contextual AI 

Resemble
Find similarities in 

attributes surrounding 
the incidents

Anonymizer
GDPR compliant

How Resembler works
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Centre of Excellence for Testing & 
Research of Autonomous Vehicles 
providing certification and policy as 
part of the Singapore Land Transport 
Authority’s (LTA)
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Resembler collaborates with CETRAN (Singapore)
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Resembler.ai

More than 60k accident records in database
Learned context and 

dynamic situations, 

resembled across 

entire 60,000 accidents

Accident scenarios*

*Updated daily

500 Million km Edge Cases (9 billion km correlation) 

500 million km (today)
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Safety Case: 

Area (ODD) 

AD Vehicle

Safety 

Driver

Verification 

Test Plan
Monitored 

Deployment

Grow 

ODD

Automated Driving is a 

complex task with:

technical, infrastructure, 

ethical, regulatory and 

societal challenges

Resembler’s Incremental Deployment of AD
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Challenges of Incremental Deployment 

Infrastructure 
Challenge

Areas of deployment (ODD) 

each have unique 

complexities and the AD 

system must be tested in 

the area of deployment

Ethical 
Challenge

Traffic rule compliance is 

not sufficient - 90% of 

accidents result from 

human error

Regulatory 
Challenge

Data sharing and privacy 

makes it difficult for 

companies to get the 

information they need to 

verify the area



© Resembler pte ltd | Confidential |  

streetmapfootage LTA datamallsatellite earth

Video footage                                                3D Animated Graphics

Resembler: Data ingestion and database building
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Use Key Performance Indicators (KPIs) to compare A Driving with human driving

Resembler: Make abstractions from real accidents
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Example 1; Archetypical case with bicycles
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Example 1; Imminent Danger and Risk progression
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Imminent Danger KPI t1,20
multiple cyclists, 
cyclist on incorrect lane,
stopped vehicle slow lane

t1,80
cyclist leaning left
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Example 2; Imminent Danger and Risk progression
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Imminent Danger KPI t1,20
truck driving too fast around a bend, 
cargo starting to tilt

t1,80
Truck falling over
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Example 3; Imminent Danger and Risk progression
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Imminent Danger KPI t1,20
Pedestrian going into occlusion  

t1,80
Stroller in the road, pedestrian 
appearing out of occlusion
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Example 4; An Edge case
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Example 4; Imminent Danger and Risk progression
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Imminent Danger KPI t1,20
Slow moving motorcycle, sudden 
lane change, illegal lane change,  
moving erratically

t1,80
No driver on the motorcycle, 
Motorcycle moves slowly, 
Motorcycle moves erratically 
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Map accidents to ODDS (1), Create 

verification test plan(s) and KPIs from an 

equivalent of  500M km data coverage 

(2), Generate opendrive/simulator inputs 

for the replacement tests(3)

Digital Twin: Monitor and compare dash-

cam triggers with pre-existing human 

incidents, accidents and handovers (5)

Compare ODDs (4)

Safety Case: 

Area (ODD) 

AD Vehicle

Safety 

Driver

Verification 

Test Plan
Monitored 

Deployment

Grow 

ODD

Resembler Products (5x)
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1a - Resemble (re)map accidents / incidents to ODDs
Remapping 

Singapore 

accidents to 

possible 

accidents at 

the ODD 

Rotterdam-The 

Hague airport 

<>  

Metro_Station-

Meijersplein

(Normalize)

(with AV x)
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1b – Select test cases based on occurrence an severity
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Archetypes

Edge cases
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2 – Generate an ODD Verification & AD Test Report

Example:  Verification Test Plan
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(Using LLMs)

Specification of:
- Perception Tests
- Action Test
- Behaviour Tests
i.e. Replacement

Tests
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carla_input_resembler.mp4 carla_output.mp4

human performance AD system under test *

*  development in collaboration with CETRAN 

3 – Generate (Opendrive) Simulator input
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4 - Compare ODDs to reduce testing or enlarge the ODD 

Compares areas of deployment

Creates incremental verification 
test plans

Works globally, e.g. compares 
deployment in Singapore with 
deployment in US or EU
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Shuttle in ODD

Trigger

Footage + GPS
animation+model, 

contextual data
Resembler toolset:  

database, area pareto, 

ODD compliance, similar 

accidents, test plans

Incident view Control Center View Auto-Report
anonymized

5 – Realise Monitored Deployment

GDPR compliant
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Thank You  
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