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• Simulation setup

� Road network and static infrastructure

Simulation Scenarios (1) (2) (3) (4) (5) (6)

Manual driving 100 % 50 % 25 % 25 % 25 %

ADAS and 
Automated 

Autonomous Emergency Braking 50 % 25 %
Lane Keep Assist System 50 % 50 % 25 % 25 %

� Technology penetration scenarios

� Multi-agent dynamic traffic flow

� Targeted accident types (Japan, 2013)
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Automated driving systems are being developed, promoted and implemented. These systems are expected to contribute to 
achieve the Japanese government target to become the safest automobile transportation society in the World. The aim of this 
project is to develop a multi-agent traffic simulation methodology applicable to predict the potential safety improvements of 
different automated driving systems.

■Project aim

■Development of a multi-agent traffic simulation methodology

■Simulation to predict the impact of automated driving systems on safety

� Methodology development plan
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• 6 x 3 km area in Tsukuba city 
• 500 agents including vehicles 

and pedestrians500m
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� Safety impact assessment

• Simulation results

� Novel multi-agent traffic simulation software developed and applied to a 6 x 3 km area in Tsukuba city. Over a 
simulated period of time including more than 500 agents (vehicles, drivers and pedestrian), the software can simulate 
and identify at least five types of accidents.

� Different automated driving technology penetration scenarios can be set to estimate the potential impact of 
different technologies on safety.

Automated 
Driving 
systems

Lane Keep Assist System 50 % 50 % 25 % 25 %
Automated Driving 25 % 50 % 75 %

The results should be treated considering the assumptions adopted in the calculations

� Relative accident rates
Simulation results (100% Manual driving)

Rear-end collision
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On-coming collision
Crossing pedestrian

Injury accident
Fatal accident

Real-world accidents (2012-2017, Ibaraki prefectural police)

� Accident occurrence spots
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Simulation condition

� Diver model
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Warning
In case  TTC < 1.8 seconds,
Force driver state “Normal” with delay 

Forced Braking
In case  TTC < 0.6 seconds,
Force Ego vehicle brake to 0.8 G.

Note:
System failure not considered. 
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� Decision making simulation logic
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• Inattentive/aimless driving
•Misjudgement
•Inadequate operation     etc.

Driver error

(1)Compliance with 
traffic law

(2)Driving skill
(3)Information 

process ability
(4)Arousal level
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Based on relative velocity 
and relative distance

R.Wiedemann(1974)
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•Accelerator pedal
•Brake pedal
•Steering wheel

•Driver's visual field


