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● (Common issue)

AD safety cannot be ensured through long-distance endurance driving tests alone.

● (Key challenges)

Key challenges on safety assurance

Field operational test

(not enough)

To define validation scope for the multiple 

safety-related phenomena that may occur
Challenge
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Virtual test environment
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ISO 34502 Engineering framework and process of scenario-based safety evaluation

● (Solutions)

1. A scenario structure that addresses the 3 fundamental subtasks of the dynamic driving task

2. A qualified virtual environment capable of simulating sensor weaknesses

Our approach to overcome the challenges

Dynamic Driving Task

Perception Decision Control

Scenario structureSolution1

Camera Radar LiDAR

Virtual environmentSolution2

Due to complicated causality of traffic 

and natural phenomena, the 

verification scope is “uncertain”

Identifying root causes enables the 

verification scope as “certain”

Non-deterministic system Deterministic system



Aim: To build a scalable simulation 

platform to support safety planning, design 

and evaluation of AD systems

Safety assurance strategic activities in Japan
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• Linked scenario database and virtual 
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Real world data

Simulation
Simulation

test data

Test scenario

Linked scenario database & virtual environment

Scenario database Virtual environment

Use case

Knowledge

Data

Scenario modeling

Test data generation

Visualize results Evaluation
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Standard format

Real world data

Simulation
Simulation

test data

Test scenario

A車 B車

Use case

Knowledge

Data

Virtual environment

Accident data Traffic flow data Parameter distributions

ISO 34502 Engineering framework and process of scenario-based safety evaluation

ISO 34502 Scenario based safety evaluation (Annex A to D)

Scenario database

Scenario database
Platform with standard I / F
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Scenario database
Platform with standard I / F
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Camera Radar LiDAR

Virtual environment

Real world data

Simulation
Simulation

test data

Test scenarioUse case
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Database

Sensing weakness 

scenario database

Sensing 

weakness DB

Sensing weakness 

scenario

search algorithm

(AI)

Nihon Unisys, Ltd

Camera modeling

Radar modeling

Risk prediction

Vehicle

Motion control

Test data 

generating tool

Visible light

Ray tracing

Millimeter-wave

Ray tracing

Infrared light

Ray tracing

Fusion

Driving

Path planning

Camera modeling

Perception Recognition

LiDAR modeling

Perception Recognition

Radar modeling

Perception Recognition

Nihon Unisys, Ltd

Sony Semiconductor 
Solutions Corporation

O
p

e
n

 D
R

IV
E

O
p

e
n

 S
C

E
N

A
R

IO 5

4

3

2

1

V
ir

tu
a
l 

e
n

v
ir

o
n

m
e
n

t

Real Physics

Based Virtualization

R
e

a
l

e
n

v
ir

o
n

m
e

n
t

Environment
Sensor

Automated 
control

Vehicle

Measurement & validation Measurement & validation

Environment model

Perception

Automated 

driving modelEnvironment Test data Generator

Sensor model

Space design Recognition

Vehicle 

maneuver

Environmental
conditions

Moving object

Temporal 
modifications

Road furniture 

and rules

Road shape

Defined ODD 

Triggering Condition 

analysis

Single・Combined

Performance 

Evaluation

Certification Field Monitoring

Single・Combined

Functional 

Evaluation

Hazard Analysis & Risk 

Assement

Implementation

Safety Assessment Scenario DB

AD System Data Verification

Heavy Rain

Backlight

Spatial Attenuation

Noise
System Field Operation Test 

(FOT)

 Sensor Weakness Scenario DB

 Virtual Environment 

Scenario

DB

Virtual 

Environment



Virtual environment
Platform with standard I / F
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検証項目 a 

Virtual environment qualification

検証項目 a 

The whole aspect of validation items

External Factors(environmental factor)

Sensor Physical Principles
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Proving ground test

Simulation
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Real world data

Simulation
Simulation

test data

Test scenario

Scenario database Virtual environment

Use case

Knowledge

Data

Scenario modeling

Test data generation

Visualize results Evaluation

Summary
Platform with standard I / F
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Project information

AD safety evaluation framework

http://www.jama-english.jp/publications/Automated_Driving_Safety_Evaluation_Framework_Ver1.0.pdf

Scenario database

https://www.sakura-prj.go.jp/project_info/

Safety evaluation 

https://en.sip-adus.go.jp/evt/theme/safety_assurance.html

DIVP (Driving Intelligence Validation Platform)

https://divp.net/

Thank you!

satoshi_taniguchi_ad@mail.toyota.co.jp

http://www.jama-english.jp/publications/Automated_Driving_Safety_Evaluation_Framework_Ver1.0.pdf
https://www.sakura-prj.go.jp/project_info/
https://en.sip-adus.go.jp/evt/theme/safety_assurance.html
https://en.sip-adus.go.jp/evt/theme/safety_assurance.html
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