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International cooperation activities

(Trilateral “Impact Assessment” SG)

1.

Research activity of safety impact 

assessment

(EU “AdaptiVe” project)

2.

Simulation development at SIP-adus

(Estimation of detailed effects of traffic 

accident reduction)

3.
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Trilateral “Impact 

Assessment” Sub Group

・US

・Japan

・Europe

(Finland, Sweden, UK, 

Netherlands, France, 

Greece, Belgium, Italy, 

Germany)

・Sharing a framework of potential impact assessment for automated driving

・Harmonization of key performance indicators (KPIs) in various fields

Areas of impact from automation of road traffic 
(Source: US DOT)
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How can safety impact (effects 
of traffic accident reduction) be 
quantitatively 
assessed/quantified?



Research activity of safety 

impact assessment

(EU “AdaptiVe” project)
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(RWTH Aachen University, 

Germany)

Project period: 2014 to 2017

Target: Field operational tests for automated systems for highway and urban settings

Source: AdaptIVe Website
https://www.adaptive-

ip.eu/index.php/deliverables_paper
s.html
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 Examined assessment 

methodologies

 Impact assessment for 

“Safety” and 

“Environment”

 Safety impact assessment 

for highway scenarios

Source: AdaptIVe Website

https://www.adaptive-
ip.eu/index.php/deliverables_papers.html
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Source: AdaptIVe Website
https://www.adaptive-
ip.eu/index.php/deliverables_
papers.html

 Highway scenarios were extracted from among traffic accidents/near-miss data in Germany

 A simulation was developed and safety impacts were assessed in top 7 critical scenarios 

 Attempts were made to quantitatively assess the effects of a traffic accident reduction based 
on automated driving functions
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Source: AdaptIVe Website

https://www.adaptive-
ip.eu/index.php/deliverables

_papers.html

“D1.0 Final Project Results (Public)”

 The effects of a traffic accident 

reduction on expressways in 

Germany was estimated to be 

approximately 50%



Simulation development at

SIP-adus

(Estimation of detailed effects

of traffic accident reduction)
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衝突被害軽減ブレーキ

逸脱防止支援

自動走行システムへ
普
及
率

＜運転支援システムの進化＞

年
事故低減効果は？

Traffic environment simulation

・Assume various areas/times

・Traffic participants act independently (recognition, 

judgment and operation), and have mutual impacts

⇒Multi-agent

・Verify receptivity of society 

・Calculate macro-level damage reduction effects

[Aim] Examination of diffusion strategy for automated driving system

(Government: Cooperative area)

Specific accident scenario simulation

・Reproduce limited settings/times

・Traffic participants act based on the scenario

・Verify sensor specifications and control logic

・Calculate micro-level damage reduction effects

[Aim] Product development of support system

(OEMs: Competitive area)

Development is necessary for diffusing
automated driving

<Evolution of driving support system>
D

if
fu

si
o

n
 ra

te
To automated driving system

Collision damage reduction braking

Lane departure prevention assist

What are the effects of 
accident reduction?

Year
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G_環境

左記シナリオ
の統合

H27年度 H28年度 H29年度 H30年度

歩行者横断
事故
+信号停止、
停止線、歩行者

逸脱
事故
+
操舵

追突事故
+追従

単路

交通環境
再現

【組み合わせ】
法遵守傾向×運転スキル
×情報処理能力×覚醒水準

認識行動
側/後方ミラー確認

（飲酒/病気）
特性分布管理

歩行者（基本機能） 自転車

等価二輪（操舵なし） 操舵あり

衝突警報/アシスト/ブレーキ
自動走行

操舵回避支援システム
車線逸脱警報システム
逸脱防止支援システム

I/F標準化：各OEM対応
道路構造エディタ

シナリオ/実行/時間管理
統計/事故ログ出力

システム
普及率設定

地図情報
コンバータ

事故渋滞

カーブ、複車線直線単路 交差点、信号昼 晴天

脇見 居眠り

A_事故シーン
のシナリオ

B_ドライバ
モデル

C_交通参加者モデル

D_車両モデル

E_運転支援
システム

F_シミュレーション
基盤

交通事故件数1位 死亡事故率1位 死亡事故件数1位

歩行者（拡張機能）

自転車

OEM対応
ｲﾝﾀｰﾌｪｰｽ
追加

OEM対応
ｲﾝﾀｰﾌｪｰｽ
追加

正面衝突 出会い頭

死亡事故発生割合 6% 20% 25% 10%        13% 合計74% 

※H25年の事故統計

Rear-end 
collision 
accident 
+ following

Single road
No. 1 in number of  traffic 
accidents

Lane 
departure 
accident 
+
Steering

No. 1 in percentage 
f atal accidents

No. 1 in number of  fatal 
accidents

Pedestrians 
crossing accident 
+
Traffic light stop
stop line, 
pedestrian

Integration of 
scenarios on left

Head-on 
collision

Collision 
accident at 
intersection

Reproduce 
traffic 

environment

Accident 
congestion

Cognitive behavior
Confirm side and 
rear  mirror 

(Intoxication/disease) 

FY2016FY2015 FY2017 FY2018

A_Accident 
scenarios

*Accident statistics 
from 2013

Occurrence rate of fatal accidents Total

B_Driver 
model

C_Traffic participant model

D_Vehicle model

E_Driving assist 
system

F_Simulation 
infrastructure

G_Environment

[Combination]           Looking away
Legal compliance trend x driving 
skill x information processing 
capability x level of alertness

Dozing off

Characteristic 
distribution management

Intersection, 
Traffic l ight 

Pedestrians
(basic functions)

With steering
Equivalent to two wheels 

(no steering)

Collision 
information/assist/braking

Scenarios/execution/time management
Statistics/accident log output 

Straight roads without intersections   
Daytime              Fine weather

Steering avoidance assist system
Lane departure warning system
Departure prevention assist system

I/F standardization: compatible 
with various OEMs
Road structure editor

Curves, multiple lanes

Pedestrians 
(extended functions)

Automated 
driving

Establishment of 
system diffusion rate

Addition of 
OEM-

compatible 
interface

Addition of 
OEM-

compatible 
interface

Bicycles

Bicycles

Map 
information 

converter
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システム
なし

ADAS 自動走行
ｼｽﾃﾑ

レベル4・5

死
者
数
（
全
国
）

事故低減効果

自動走行
ｼｽﾃﾑ

レベル3

過信・慣れ

警報に対する
反応遅れなど

ﾃｲｸｵｰﾊﾞｰ
ﾘｸｴｽﾄに対する
反応遅れなど

どの機能で
低減できたか

普及のイメージ

自動走行
ｼｽﾃﾑ

レベル2

過信・慣れ

過信・慣れ

自動走行
制限あり

誤使用

The target for assessing accident reduction effects is to 
also enable for assessment of injured persons through 

linkage with “Injury Assessment Module,” which is 
based on the “number of fatalities in Japan”

[Policy goal for public 

appeal]

Make the number of 

traffic fatalities 2,500 

people or less by 2020

[Assessment variation]
■Each of the 5 accident scenarios & total
■Diffusion rates: 30%，60%，100% (tentative）

Fatalities
(nationwide)

No 
system Automated 

driving 
system 
Level 2

Too much 
confidence/familiarity

Too much 
confidence/familiarity

Too much 
confidence/familiarity

Delayed 
reaction to 

warnings, etc.
Limits to 

automated 
driving Delayed 

reaction to 
TOR

Erroneous use

Accident reduction 

effects

With which functions was a 

reduction possible?

Automated 
driving 
system 
Level 3

Automated 
driving 
system 

Level 4/5

Diffusion
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シナリオ (1) (2) (3) (4) (5) (6)

手動走行 100% 50% 25% 25% 25%

自動走行
システム

衝突被害軽減ブレーキ
（AEB）

50% 25%

衝突被害軽減ブレーキ
＋

車線逸脱警報（LDW）
50% 50% 25% 25%

自動走行システム 25% 50% 75%

Scenarios for manual driving, collision damage reduction braking, and where collision 

damage reduction braking, lane departure warning system, and automated driving system

are intermixed were established

Scenario

Manual driving

Automated 
driving 
system

Collision damage 
reduction braking 

(AEB)
Collision damage 

reduction braking + 
Lane departure warning 

(LDW)

Automated driving 
system
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テストコース
JARI(Jtown)

国道354号線
(往復2車線)

サイエンス大通り
(県道19号線)
往復4～6車線

エキスポ通り
(県道123号線)

土浦学園線

(国道408号線)
往復4～6車線

500m

旧道
往復2車線

住宅街

旧道
往復2車線

①
④

②③⑤

常磐自動車道
谷田部IC出口

国道354号線
(往復2車線)

旧道
往復2車線

住宅街

The road environment* in Tsukuba City was constructed, and 5 accident scenarios were reproduced

Accident reduction effects based on an automated driving system were calculated, and functional 

confirmations were implemented

① Following/rear-end collision (Science Odori）
② Head-on collision (Old road)

③ Lane departure (Old road)
④ Collision at crossing (Residential street)

⑤ Pedestrian crossing (Old road)

Traffic density: Numbers were postulated by 

conducting a road traffic census for main roads, 
and field surveys for non-main roads

Joban 
Expressway

Yatabe IC Exit

National Road No. 354
(1 lane on each side)

Residential 
area

Old road
1 lane on each side

Old road
1 lane on 
each side

Science Odori
(Prefectural Road No. 19)
2 to 3 lanes on both sides

Test course
JARI (Jtown)

National Road No. 354
(1 lane on each side)

Expo Dori
(Prefectural Road No. 123)

Tsuchiura Gakuen Line
(National Road No. 408)

2 to 3 lanes on both sides



17

6 km x 3 km range / Approx. 500 agents (vehicles & pedestrians)



18



19

Diffusion scenario (1) 

Diffusion scenario (6)

追突 交差点(出会い頭＋右折) 正面衝突 車線逸脱 歩行者横断

Simulation (100% Manual driving)

Simulation (25% AEB + LDW, 75% Automated)

Rear-end 
collision

Intersection (collision at 
crossing + right turn)

Head-on 
collision

Lane 
departure

Pedestrian 
crossing



20

It was confirmed that simulations for calculating accident reduction effects of ADAS, such as collision 
damage reduction braking, as well as an automated driving system function under provisional 

prerequisites
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手動走行

AEB

AEB+LD

W

普及シナリオ 普及シナリオ

普及シナリオ

(1)手動100%
(2)手動50%, AEB50%
(3)手動25%, AEB25%, 

AEB+LDW50%
(4)手動25％, AEB+LDW50%,

自動走行25%
(5)手動25%, AEB+LDW25%,

自動走行50%
(6)AEB+LDW25%

自動走行75%

相
対
事
故
率

(%)

手動走行

AEB AEB＋LDW

自動走行システム

相
対
事
故
率

(%)
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Diffusion scenario Diffusion scenario

R
e
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ti
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id

e
n

t 
ra

te
 (%

)

Manual 
driving

Automated 
driving system

Diffusion scenario
(1) 100% Manual
(2) 50% Manual, 50% AEB
(3) 25% Manual, 25% AEB, 

50% AEB + LDW
(4) 25% Manual, 50% AEB + LDW,

25% Automated driving
(5) 25% Manual, 25% AEB + LDW, 

50% Automated driving
(6) 25% AEB + LDW, 

75% Automated driving
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1. International cooperation activities (Trilateral “Impact Assessment” SG)

2．Research activity of safety impact assessment (EU “AdaptiVe” project)

3．Simulation development at SIP-adus (Estimation of detailed effects of traffic accident 
reduction)

• Discussion of framework for impact assessment based on automated driving technology

• Examination of methods for functional assessment of automated driving system (final demo 
implemented in June 2017)

• Estimate effects of a highway accident reduction through a simulation based on driving scenarios

• Development of a simulation that reproduces the traffic environment (multi-agent)
• Public road area (6 km x 3 km) was set, and rear-end/head-on collisions, lane departures, collision at 

crossings, and pedestrian crossing accidents were simulated
• Quantitative assessment of accident reduction effects associated with diffusion of an automated 

driving system was attempted as a preliminary study




