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What will our 
future with AVs 

look like?
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What If…

…every AV on the road had a different definition 
of what it meant to “drive safely”?

…every state had a different definition of 
“driving safely”?

…every accident involving an AV resulted in a 
lawsuit to decide who was “driving safely”?
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Unless we come to agreement on what it means 
for an AV to ”drive safely”

there will be
no AVs
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The Regulatory Landscape
▪ UNECE

▪ EU

▪ National initiatives

▪ Elsewhere in the world
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”Driving Safely” 

is driving at a societally acceptable risk 
balance and proving you are doing so
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Human Driving

Automated Vehicle

VS.VS.VS.
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How do humans determine safe distance?

𝟐. 𝟎 𝐬𝐞𝐜𝐨𝐧𝐝𝐬

With AV’s we have a better way
AV’s don’t have to guess

Time Head Way − 2.0 second rule
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How can AVs determine safe distance?

𝒅𝒎𝒊𝒏 = 𝒗𝒓𝝆 + 1
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DESCRIPTION PARAMETER

Velocity of Rear and Front Vehicle vr, vf

Max acceleration during response time 𝛼max

Response Time 𝝆

Minimum and maximum braking Βmin, βmax
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Different braking capability
means different stopping distances

1 https://www.brembo.com/en/company/news/50-special
2 https://www.motortrend.com/cars/mazda/cx-5/2016/small-crossover-comparison-big-test/
3 https://special-reports.pickuptrucks.com/2015/01/2015-annual-physical-braking.html 4 https://one.nhtsa.gov/DOT/NHTSA/NRD/Multimedia/PDFs/VRTC/ca/capubs/nhtsalvabs5.2-5.3final.pdf
Calculations were made using initial velocity, vi (100kph or 60mph) and stopping distances, d, with the formula: force= vi / ( d*( 2/vi ) )

What should the 
value of 𝜷max be?

6,56

8,19

9,67

10,17

12,45

12,57

NHTSA Research 4

2015 Ford F150 1

2016 Jeep Cherokee 2

2016 Mazda CX5 2

2018 Corvette C6 Z06 3

2018 Porsche 911 GT3 4

max braking force (m/s2)

https://www.brembo.com/en/company/news/50-special
https://www.motortrend.com/cars/mazda/cx-5/2016/small-crossover-comparison-big-test/
https://special-reports.pickuptrucks.com/2015/01/2015-annual-physical-braking.html
https://one.nhtsa.gov/DOT/NHTSA/NRD/Multimedia/PDFs/VRTC/ca/capubs/nhtsalvabs5.2-5.3final.pdf
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PARAMETER VALUE

Speed Limit 90 km/h

Assumed Maximum Braking
Leading Vehicle

6.56 m/s2

Minimum Sound Requirements
for Electric Vehicles

62 dB(A)

Assumed Maximum Acceleration
Occluded Pedestrian

1.0 m/s2

Parameters vs. Values

▪ Industry will define the Parameters

▪ Government needs to pick the values
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“Safety should be common ground,
not a point of proprietary differentiation”

Transparency
in safety assurance
▪ As aviation has proven, transparency is key

▪ Without transparency in safety, how can industry 
collaborate on a safer future? 

▪ And how can governments set policy and assure a wary 
public?
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IEEE P2846: Assumptions
for models in safety-related av behavior

>25 Entities

Industry and Government must align on what are the reasonable and foreseeable assumptions that an 
AV’s safety model should use when operating in the real world.

Come join us in this important effort!

representing OEM’s, MaaS Providers, Tier 1’s, Suppliers, Universities and Governments, globally!  Liaison 
agreement with ISO and soon SAE and ITU
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IEEE 2846: Assumptions in Safety Models
Assumptions are represented by parameters in safety models

ASSUMPTION VALUE

Maximum assumed longitudinal deceleration 𝛽𝑙𝑜𝑛 𝑡 ≤ 𝛽𝑚𝑎𝑥
𝑙𝑜𝑛

Maximum assumed longitudinal velocity 𝑣𝑙𝑜𝑛 𝑡 ≤ 𝑣𝑚𝑎𝑥
𝑙𝑜𝑛

Maximum assumed longitudinal acceleration 𝛼𝑙𝑜𝑛 𝑡 ≤ 𝛼𝑚𝑎𝑥
𝑙𝑜𝑛

Maximum assumed heading angle rate change ℎ’ 𝑡 ≤ ℎ’𝑚𝑎𝑥

Pedestrian Following Scenario

other road user ego-vehicle

d lon
min

𝑣𝑙𝑜𝑛

𝛼𝑙𝑜𝑛

𝛽𝑙𝑜𝑛

ℎ
’

ℎ

𝝆

Car Following Scenario

other road user ego-vehicle

d lon
min

𝜷𝑙𝑜𝑛




