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Today’s agenda

1． International cooperation activities (Trilateral “Impact 

Assessment” Study Group)

2． Trends in overseas projects (Europe: “AdaptIVe”)

3.  Simulation development at SIP-adus
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1. International cooperation activities
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Source: US DOT

Impact from automated road traffic



Trilateral “Impact Assessment” Study Group
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・US

・Japan

・Europe
(Finland, Sweden, 

UK, the Netherlands, 

France, Greece, 

Belgium, Italy, 

Germany)

・Sharing of framework to assess potential impact of automated driving

・Plan to discuss harmonization of key performance indicators (KPIs) in various fields



Research period: 2014–2017

Purpose: Field operational tests for automated systems assuming highway or urban settings

(RWTH Aachen University, Germany

2. Europe: AdaptIVe project
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Assessment tools for automated system development process
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Normal Driving Critical Condition Pre-Crash Crash

Automated driving

Advanced driving support
Automated braking

Presentation of issues facing impact assessment for AdaptIVe

○ Issues facing impact assessment of automated driving

Difficulties in assessing 

automated driving functions 

with existing advanced driver 

assistance system (ADAS) 

assessment methods

Need for new methods to 

assess safety improvement

Temporary 

(event-based)

operation function

Sustained (Continuous)

operation function

S
y
s
te

m
 o

p
e
ra

ti
o
n
 p

e
ri
o
d

Example)

Level 5

Automation levelADAS

Example)  AEB



7

Simulation technology that enables quantitative estimates of detailed 

accident reduction effects provided by automated driving systems

Automated driving technology 

deployment and evolution
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Accident reduction effect measurement method Representation of output using simulator

Accident reduction 

effects of system

None

Reduction effect

3．Simulation development at SIP-adus

Simulated accident 

setting

(without system)

Simulated accident setting

(with system)

Driver

Vehicle/
sensor

Road 

environment

Preventive safety 
system

Driver behavior in 

response to system

Reaction time and evasive action 

characteristics by driver condition 

(looking away from road, fatigue)

Simulate same setting as 

actual accidents while 

considering accident causes
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Simulations to be developed

エージェント2
エージェント1

3

4 5

6

相互作用

【要件1】交通環境再現型のシミュレーション

【要件2】マルチエージェントの交通参加者が独自に行動

1. ドライバや歩行者をエージェント化

2. 各自が認知/判断/操作(行動)を独自に実行

3. あるエージェントの行動が他エージェント

の行動に影響

1. ある範囲の地域の交通環境を再現

2. 事故場面を特定せず、交通参加者間の相互

作用によって複雑な交通の流れを再現

3. ドライバエラーなどで偶発的に事故が発生

シミュレーション要件："通常場面の再現"と"独自に行動"Simulation requirements: “Reproduction of normal settings” and “independent 

behavior”

[Requirement 1] Simulation that reproduces traffic environment

1. Reproduce traffic environment for a region with a certain 

range

2. Reproduce realistic traffic flow based on interaction 

among traffic participants and without identifying accident 

settings

3. Accidents caused inadvertently through driver error, etc.

[Requirement 2] Multi-agent traffic participants behaving independently

1. Turn drivers and pedestrians into agents

2. Each agent independently conducts recognition, 

judgment, and operation (action)

3. Impact of behavior of particular agent on behavior of 

other agent

Interaction

Agent 1
Agent 2
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Key points for development of SIP-adus simulation

Environment

・Traffic lights

・Lanes, etc.

Various factors, 

etc.

Vehicle
Acceleration 

speed 

Speed 

Position

Support system

Perception, recognition, 

judgment, support

InterventionWarning
Situation

Driver
Perception, recognition, judgment, 

operation

Vehicle

・Crossing speed

・Initial position, etc.

・Perception, recognition, 

judgment, execution

Pedestrian

Overview of simulation structure

Driving behavior 

characteristics 

test data

Remaining time until to collision [s]

Distribution of 

pedestrian moving 

velocity
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Development schedule

FY2015 FY2016 FY2017

Legal compliance trend x driving skill x 

information processing capability x 

level of alertness 

Cognitive behavior
Confirm side and rear mirror

Intoxication/diseaseDistribution of driver 

characteristics

Curve Multiple lanes
Straight single road

Intersection  Traffic light
Branch / mergeNoon Good weather

Bad weather

Looking away from road
Dozing off

Driver model

Pedestrians Automobiles motorcycles
Traffic 

participant 

model

Surrounding 

environment

Integrate accident 

settings

Pedestrians

crossing 

accident

+ 

Traffic light stop

Stop at stop 

sign

Lane 

departure 

accident

+
Steering

Rear-end 

collision 

accident

+ following

Single road
Multiple 

intersections

Reproduce 

traffic 

environment

Congestion

Accident setting

#1 number of traffic accidents #1 accident fatality rate #1 number of fatal accidents

Microscopic model

(Reproduction of vehicle and driver behavior) 
Macroscopic model

(Reproduction of traffic flow behavior)

Final form: Hybrid model to estimate effects of automated driving systems

FY2018



Summary

１．Trilateral “Impact Assessment” Study Group (International 

cooperation activities) 

• Impact assessment framework based on automated driving 

technology

２．Trends in overseas projects (Europe: AdaptIVe)

• Assessment method for automated driving system effects (2017.6

Final Demo)

３．Simulation development at SIP-adus 

• Assessment of automated driving system effects based on 

reproduction of traffic environment (scheduled between FY2017 

and FY2018)
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