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Aim of this presentation

To report on the ongoing development 
of an AD system safety assurance 

methodology in Japan

(SAE Level 3+ in motorways)



Global trend for AV social acceptance

Safety requirements (pg.4)

When in the automated driving 
mode, the vehicle shall not cause any 
traffic accidents that are rationally 
foreseeable and preventable

Safety vision (pg.1)

Automated vehicles shall not cause 
any non-tolerable risk, meaning that, 
under their operational domain, shall 
not cause any traffic accidents 
resulting in injury or death that are 
reasonably foreseeable and 
preventable



Comprehensive approach to safety
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Safety assurance engineering approach

Search Based Test
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scenario
approach
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Scenario based approach based on AD system physics

Scenario Structure

Traffic DisturbancePerception disturbance Vehicle Disturbance

Judgement ControlPerception

Traffic disturbance functional 
scenarios out from a proposed 

structure that incorporates road 
geometry, ego-vehicle behavior, 

and surrounding vehicles location 
and motion

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiRtNy7jdfMAhWG1xQKHRr5CVgQjRwIBw&url=http://www.muenchen.de/int/en/traffic/cars-and-traffic/traffic-reports.html&psig=AFQjCNFtIMw2vT4g2G-Z8HbacjF_bgEYtQ&ust=1463230698416456


Traffic data collection in Japan

Data 

Source

TUAT Driving 

Recorder

(~2018~)

JAMA Driving 

Recorder

(2008)

Driving Database 

(2017) 

On road 

Recognition 

Database (2017)

Instrumented 

Vehicles (2018~)

Fixed Camera

(2018~)
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① ②

③ ④

Data acquisition with instrumented vehicles & 
automatic detection of scenarios



Data acquisition with fixed cameras & 
automatic detection of scenarios



Derivation process of functional scenarios parameter spaces

Measured 
data

Fitted 
distribution

③ Parameter extrapolation
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Lateral cut-in speed (m/s)

① Real-world data accumulation ② Parameter correlation analysis

④ Parameter spaces

Account for:

• Real-world data

• Parameter correlation

• Theoretically foreseeable



Process automation from functional to concrete scenarios



Summary

• Complete AD safety assurance methodology under development in Japan

• Applicable to continue developing the systems and to evaluate their safety

Need for international consensus:

1) Definitions of 'foreseeable' and 'preventable' in the context of social acceptance

2) Qualification of real-world traffic data

3) Applicability to different countries/regions

4) Harmonized automated processes towards common database



https://www.sakura-prj.jp/

Global strategy
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