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An Automated Vehicle must be

Safe

Useful Transparent

Scalable



Plan Å Decision-making
Å Analyze the raw material, 

and what action to take

Sense Å Perception of the complete 
environment

Å The raw material

Act Å Execute the plan
Å Control acceleration, 

braking, steering

Act

Plan

Sense



How would you demonstrate that an automated vehicle is safe?



Development

Implementation

Design

ÅISO 26262 guides 
electric, electronic, and 
software quality

ÅReduce chance of 
system faults, mitigate 
those that do occur

ÅEssential, but not the full 
picture

System-level Safety 

System
Integrity



ÅProcess to identify 
classes of safety 
violations not covered by 
ISO 26262

ÅOpen to interpretation, 
which would result in 
different definitions of 
ŕĲĠĥĤĳĸŖ

Algorithm -level safety

Safety of the
Intended Function (SOTIF)



ĜħĠĳ ģĮĤĲ ŕĲĠĥĤĳĸŖ ĬĤĠĭ ĥĮı Ġĭ 
autonomous vehicle

And how can we define it in a way 
that is satisfactory to society?



First try
Self -driving cars should be

statistically better than a human driver



Probability שof fatality / 
1 hour of driving in U.S.

10-6

To demonstrate שan AV 
must drive

hours

Averaging 30mph, that 
amounts to

~30m miles

To build trust,
we need to be better

by 2-3 orders of magnitude

The more miles I drive, the safer I am

1 Kalra, Nidhi and Susan M. Paddock, Driving to Safety: How Many Miles of Driving Would It Take to Demonstrate Autonomous Veh icle Reliability?. Santa Monica, CA: RAND Corporation, 2016. 
https://www.rand.org/pubs/research_reports/RR1478.html

Not Safe



Not just once:
Every update of 

hardware & software

The more miles I drive, the safer I am

1 Kalra, Nidhi and Susan M. Paddock, Driving to Safety: How Many Miles of Driving Would It Take to Demonstrate Autonomous Veh icle Reliability?. Santa Monica, CA: RAND Corporation, 2016. 
https://www.rand.org/pubs/research_reports/RR1478.html

Not ScalableNot Safe

For society to accept 

AVs, שshould be

10-9

Averaging 30mph, that 
amounts to

~30b miles

100 cars driving 24/7/365 
would take

Over a millennium



The more miles I drive without a crash, the safer I am

Miles driven here Not the same as here


