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Scenario Structure

Traffic DisturbancePerception limitation Vehicle Disturbance

Judgement ControlPerception

Safety testing driven by three scenario categories related to the 
physics of the AD system

Scenario based approach
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Traffic disturbance scenario structure

Scenario Structure based on road geometry, ego-vehicle behavior, 
and surrounding vehicles location and motion
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32 well organized functional scenarios out from the proposed structure

Traffic disturbance scenario structure



Search Based Test
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Summary

We are defining a draft methodology that may be used in the 
homologation process. We are willing to share the draft to jointly 
develop and harmonize the related activities at the global level.
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Aim of this presentation

To report on an AD system safety 
assurance engineering process 
developed 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
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Scenario Structure

Traffic DisturbancePerception limitation Vehicle Disturbance

Judgement ControlPerception

Scenario based approach

Safety testing driven by three scenario categories related to the 
physics of the AD system
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Traffic disturbance scenario structure
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and surrounding vehicles location and motion
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32 well organized functional scenarios out from the proposed structure
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Traffic data acquisition
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Trajectory data extraction

Camera LiDAR

Vehicle trajectory extraction from both instrumented vehicles and 
fixed cameras, including data accuracy verification 
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Parameter distribution extraction (cut-in)

Consensus based rules to detect scenarios, and to define and 
measure parameters from the vehicle trajectory data

Znamiec et al. ITSC2019 (Under revision)
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Generation of concrete scenarios (cut-in)

3-D cloud of correlated parameters

Generation of concrete scenarios consider parameter correlations
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Parameter Unit Value

①Ve0(Ego vehicle velocity) km/h 80

②V0-Ve0(Relative velocity) m/s see table

③dx0(Initial distance) m see table

⑥Vy(Lateral velocity) m/s 1.45

Generation of concrete scenarios (cut-in)

For pre-set initial ego-vehicle velocity of 80 km/h and lateral velocity 
of 1.45 m/s, initial distances of 12.3 to 61.1m and their correlating 

relative velocity values need to be considered



✔：Success（non-crash), ✘：Fail（Crash）

Ve0=80km/h, Vy=1.45m/s 
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0.5 G

Within the generated concrete scenarios, some cases could not 
prevent a crash based on the applied 'moderate' performance system

Case study: 'moderate' performance system

TTC= 2s



✔：Success（non-crash), ✘：Fail（Crash）
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TTC= 2s

All crashes in the generated concrete scenarios were prevented by improving the 
system's performance.

Case study: 'improved' performance system

'improved' performance (0.9g) 

0.9 G



moderate performance (0.5g) improved performance (0.9g)

initial distance = 60 m

relative velocity = 8.83 m/s

initial distance = 60 m

relative velocity = 8.83 m/s

★Collision No Collision

This case study illustrates how the developed methodology can discriminate 
between non-safe and safe systems.  

Case study: Results visualization (cut-in)



Summary

• JAMA and JARI, under the auspice of METI, are 
collecting data and developing engineering 
methodogies and processes for specific AD safety 
assurance purposes.

• We are willing to collaborate internationally to 
harmonize the activities that will lead to a safer and 
global AD society.

Thank you!


