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International cooperation activities
(Trilateral “Impact Assessment” SG)

Research activity of safety impact

assessment
(EU “AdaptiVe” project)

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



International cooperation
W | activities

) (Trilateral “Impact

v /‘/ Assessment” SG)



BB Activities of Trilateral “Impact AssessmentyStudy Grow
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Assessment” Sub Group
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- Japan
- Europe
(Finland, Sweden, UK,
Netherlands, France,
Greece, Belgium, ltaly,
Germany)

Seconds Time Frame Years

- Sharing a framework of potential impact assessment for automated driving

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



How can safety impact (effects
of traffic accident reduction) be
quantitatively
assessed/quantified?
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EZ Europe: ¢AdaptlVe’ Project

Project period: 2014 to 2017

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

Subproject 1: Integrated project (IP) management VOLKSWAGEN
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Subproject 2: Response &4 Subproject 3:
Legal framework DAIMLER Human-Vehicle Integration
Collaborative automation

Subproject 4: Automation Subproject 5: Automation Subproject 6: Automation

in close-distance scenarios in urban scenarios in highway scenarios Source: Adapt|Ve Website
https://www.adaptive-

ip.eu/index.php/deliverables_paper
s.html
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(RWTH Aachen University,

Subproject 7: Evaluation framework for automated driving applications Germany)
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/tccident data (e.g. GIDAS) / nptmn Simulation of
Cntu::.al situations {F'Eﬂ':l of function traffic scenarios

Source: AdaptlVe Website
https:/Mww.adaptive-
ip.eu/index.php/deliverables _
papers.html

Simulation of
driving scenarios

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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s [rial Results of Simulation of Effects of Traffic Accidents

Driving Scenario Proportion of acci-

dents in GIDAS

I Source: AdaptlVe Website
Top1 | Cutn 16,1% https://www.adaptive-
Top 2 End in Lane 1,1% ip.eu/index.php/deliverables
Top 3 | Obstacle in the lane 3,3% —papers.htm|
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Top 5 Highvway entrance
Top & Rear-end accident Mot
Top7 | Single driving accident Top6 Top7 Consi-
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%N Simulation development at
SIP-adus

4 I (Estimation of detailed effects
/’ of traffic accident reduction)



BB _Aim for Developing This Rroject) S rn

<Evolution of driving support system>

Diffusion rate

To automated driving system

I~
I

Year
Collision damage reduction braking

What are the effects of
v accidentreduction?

Lane departure prevention assist [Aim] Examination of diffusion strategy for automated driving system
U ) (Government: Cooperative area)

V

Traffic environment simulation

[Aim] Product development of support system « Assume various areas/times

(OEMs: Competitive area)

Specific accident scenario simulation judgment and operation), and
= Multi-agent
*\erify receptivity of society

*Reproduce limited settings/times
* Traffic participants act based on the scenario

* Traffic participants act independently (recognition,

have mutual impacts

*Calculate macro-level damage reduction effects

*\erify sensor specifications and control logic
+Calculate micro-level damage reduction effects

Developmentis necessary for diffusing
automated driving




E&l Simulation Development Plan
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[Policy goal for public
appeal]

Make the number of
traffic fatalities 2,500
people or less by 2020

The target for assessing accident reduction effects s to

also enable for assessment of injured persons through
» linkage with “Injury Assessment Module,” which is

based on the “number of fatalities in Japan”

Fatalities
(nationwide)

Accident reduction
effects
With which functionswasa
reduction possible?
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[Assessment variation]
B Each of the 5 accident scenarios & total
M Diffusion rates: 30%, 60% , 100% (tentative)




Bl Diffusion Conditions in Simulationt s

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 1) | 2 | B) | 4 | (5) | (e)

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

Collision damage
reduction braking 50% 25%
(AEB)

Au;qmated Cé)llision (garrllage

riving reduction braking +

system Lane dep(artur?warning 50% 50% 25% 25%
LDW

Automated drivin
system © 25% 50% 75%



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

National Road No. 354 ) Test course _ ¢
R (1Ianeon each S|de) AR 13 . JARI (Jtown) \.

Old road
1 lane on each 5|de

Science Odori
(PrefecturalRoad No. 19)

Joban S, /\T 2to 3 laneson both sides
Expressway /7 h ' ’\

Expo Dori\""_:_
/(Prefectural Road No. 123)
Tsuchiura Gakuen Line ~
"/ [~ [ > 4 § . 3
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@ Following/rear-end collision (Science Odori) | 200m |
@ Head-on collision (Old road)

@ Lane departure (Old road) . o
@ Collision at crossing (Residential street) Traffic density: Numbers were postulated by

® Pedestrian crossing (Old road) conducting aroadtraffic censusfor main roads.




Execution Screen for Simulation that Reproduces Traffi
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m_ngmples of Traffic Accident Occurrence”

Simulation (100% Manual driving)

) v

Diffusion scenario (1)

Simulation (25% AEB + LDW, 75% Automated)
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Estimation of Accident Reduction Effects By Diffusion Sceia

- J :
w( PreliminaryResults)l
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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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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% Automateddriving

(5) 25% Manual, 25% AEB + LDW,
50% Automateddriving

(6) 25% AEB + LDW,
75% Automateddriving




1. International cooperation activities (Trilateral “Impact Assessment” SG)

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

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

« 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

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

* Development of a simulation that reproduces the traffic environment (multi-agent)

» Publicroad 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
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