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The Molly Problem

Self-Driving Ethics Revisited



A young girl called Molly is crossing the road alone and is hit by
unoccupied self-driving vehicle. There are no eye-witnesses.

— The Molly Problem




What are the reasonable expectations for what happens next?

— The Molly Problem: A young girl called Molly is crossing the road alone and
Is hit by unoccupied self-driving vehicle. There are no eye-witnesses.




Would you expect the self-driving software;

a) to be aware of the collision?

YES/NO

— The Molly Problem: A young girl called Molly is crossing the road alone and
Is hit by unoccupied self-driving vehicle. There are no eye-witnesses.




Would you expect the self-driving software;

b) to bring the vehicle to a safe stop at the collision site?

YES/NO

— The Molly Problem: A young girl called Molly is crossing the road alone and
Is hit by unoccupied self-driving vehicle. There are no eye-witnesses.




Would you expect the self-driving software;

c) to indicate a hazard to other drivers?

YES/NO

— The Molly Problem: A young girl called Molly is crossing the road alone and
Is hit by unoccupied self-driving vehicle. There are no eye-witnesses.




Would you expect the self-driving software;

d) to alert the emergency services?

YES/NO

— The Molly Problem: A young girl called Molly is crossing the road alone and
Is hit by unoccupied self-driving vehicle. There are no eye-witnesses.




Would you expect the self-driving software;

e) to be able to recall information about the collision
required to explain what happened?

YES/NO

— The Molly Problem: A young girl called Molly is crossing the road alone and
Is hit by unoccupied self-driving vehicle. There are no eye-witnesses.




Would you expect this recalled information to confirm;

a: the time of the collision?

YES/NO

— The Molly Problem: A young girl called Molly is crossing the road alone and
Is hit by unoccupied self-driving vehicle. There are no eye-witnesses.




Would you expect this recalled information to confirm;

b: the location of the collision?

YES/NO

— The Molly Problem: A young girl called Molly is crossing the road alone and
Is hit by unoccupied self-driving vehicle. There are no eye-witnesses.




Would you expect this recalled information to confirm;

c: the speed of the vehicle at the point of collision?

YES/NO

— The Molly Problem: A young girl called Molly is crossing the road alone and
Is hit by unoccupied self-driving vehicle. There are no eye-witnesses.




Would you expect this recalled information to confirm;

d: if Molly was detected by the software?

YES/NO

— The Molly Problem: A young girl called Molly is crossing the road alone and
Is hit by unoccupied self-driving vehicle. There are no eye-witnesses.




Would you expect this recalled information to confirm;

e: when Molly was detected by the software?

YES/NO

— The Molly Problem: A young girl called Molly is crossing the road alone and
Is hit by unoccupied self-driving vehicle. There are no eye-witnesses.




Would you expect this recalled information to confirm;

f: when the risk of collision was identified?

YES/NO

— The Molly Problem: A young girl called Molly is crossing the road alone and
Is hit by unoccupied self-driving vehicle. There are no eye-witnesses.




Would you expect this recalled information to confirm;

g: when mitigating action was taken to avoid the collision?

YES/NO

— The Molly Problem: A young girl called Molly is crossing the road alone and
Is hit by unoccupied self-driving vehicle. There are no eye-witnesses.




Would you expect this recalled information to confirm;

h: what mitigating action was taken to avoid the collision?

YES/NO

— The Molly Problem: A young girl called Molly is crossing the road alone and
Is hit by unoccupied self-driving vehicle. There are no eye-witnesses.




Would you expect this recalled information to confirm;

I: whether the mitigating action was executed successfully?

YES/NO

— The Molly Problem: A young girl called Molly is crossing the road alone and
Is hit by unoccupied self-driving vehicle. There are no eye-witnesses.




Question #1

Does this align with the three FG-AI4AD behavioral proofs?

— The Molly Problem: A young girl called Molly is crossing the road alone and
Is hit by unoccupied self-driving vehicle. There are no eye-witnesses.




Expected behavioural proofs for Al Software on our roads

Prove Al Software never engages in careless, dangerous or reckless
driving behaviour.

In accordance to Article 7 of the Geneva Convention on Road Traffic “not to endanger”

Prove Al Software meets, or exceeds, the performance of a competent
and careful human driver

In accordance with Article 10 of the Geneva Convention on Road Traffic “reasonable and prudent” driving

Prove Al Software remains aware, willing and able to avoid collisions at all
times

In accordance to Article 7 of the Geneva Convention on Road Traffic “shall avoid all behaviour that might cause
damage to persons, or public or private property.”




Question #2

Does this align with NTSB collision investigation requirements?

— The Molly Problem: A young girl called Molly is crossing the road alone and
Is hit by unoccupied self-driving vehicle. There are no eye-witnesses.
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Question #3

Does this align with proposed data sources for continual evaluation?

— The Molly Problem: A young girl called Molly is crossing the road alone and
Is hit by unoccupied self-driving vehicle. There are no eye-witnesses.




ITU-T Focus Group on Al for Autonomous & Assisted Driving
Data Sources for Behavioral Evaluation

Situation Risk

Does the AD understand the situation? Does the AD understand the level risk?
Prediction of risk presented by the
situation. Levels of uncertainty in the
models used to make the prediction.

Extracted from the local world model.
Where Is the vehicle and where are all the
other static/dynamic objects?

Action Outcome

Does the AD execute the correct action? Is the real-world risk in the acceptable?

Control inputs to the vehicle and resultant Using real-time continual monitoring of
dynamics. three input data sources.




Question #4

Does this align with needs of developers, insurers & regulators?

— The Molly Problem: A young girl called Molly is crossing the road alone and
Is hit by unoccupied self-driving vehicle. There are no eye-witnesses.
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AD BEHAVIOURAL SAFETY EVALUATION

The continuous, on-road, data-driven, science-based, transparent safety evaluation of
autonomous and assisted driving software for developers, insurers and regulators.

DEVELOPERS

Applicable for scenario based testing in
simulation and proving grounds.

Applicable for on-road real-world
verification and validation.

Applicable to post-deployment field
monitoring and edge-case scenario
capture.

Maximum protection for proprietary
technology in perception, planning and
control

INSURERS

Common foundation with telematics
usage based insurance based on vehicle
dynamics.

Places resultant vehicle dynamics in the
context of the road traffic situation.

Provides direct insight into the perceived
and predicted risk within the AD Software.

Provides key metrics for fully independent
assessment of risk after the event

REGULATORS

International harmonisation for behavioural
safety of deployed autonomous and
assisted driving software
for WP.1 & WP.29

Data driven, science-based and
transparent

Common data protocol for publication of
leading metrics from AD Software

Any country, any Operational Design
Domain, any technology architecture
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Question #5

Does FG-AI4AD extend existing UNECE EDR/DSSAD provisions?

— The Molly Problem: A young girl called Molly is crossing the road alone and
Is hit by unoccupied self-driving vehicle. There are no eye-witnesses.




YES.

EDR will not trigger on pedestrian impact
DSSAD records only the entity responsible for the DDT

FG-AI4AD provides continual monitoring and threshold based
recording for near-miss as well as collision events.

— The Molly Problem: A young girl called Molly is crossing the road alone and
Is hit by unoccupied self-driving vehicle. There are no eye-witnesses.




Question #6

Does FG-AI4AD extend SAE J3197 provisions for
the Automated Driving System Data Logger?

— The Molly Problem: A young girl called Molly is crossing the road alone and
Is hit by unoccupied self-driving vehicle. There are no eye-witnesses.




YES.
SAE J3197 records only upon a collision events

FG-AI4AD provides continual monitoring and threshold based
recording for near-miss as well as collision events

— The Molly Problem: A young girl called Molly is crossing the road alone and
Is hit by unoccupied self-driving vehicle. There are no eye-witnesses.
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THANK YOU. STAY SAFE. STAY HEALTHY.

Chair ITU FG-AI4AD Bryn Balcombe: bryn@ada.ngo

General mailing list: fgai4ad@lists.itu.int

Dedicated secretariat email: tsbfgai4dad@itu.int

Dedicated webpage: www.itu.int/en/ITU-T/focusgroups/ai4ad
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