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3D Data Collection — World Wide Measurements

Europe > 500.000 km > 8.000 hrs.

2018/19 ~& United States > 100.000 km > 2.500 hrs.

¥
. Japan > 100.000 km > 2.500 hrs.

< - China > 75.000 km > 1.500 hrs.




3D Database Classification
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LDATABASE 1 J

5
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Test Vehicles for HAD Functions & Referencing
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*Testing and Engineering of
Automated driving SYstems
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6 Laser Scanners
for object detection

2 Lane Marking Scanners

Pre equipped radar
and camera

Car-PC + RCP platform




HAD Approval in Real Dnvmg Enwrons
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HAD Test Process Development — Overview

Methodology
Process for the efficient Testing for pI0- mmw EXTRACTION
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Scenario Structure

Schematic ofcription of relevant environment
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Scenario Structure
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Databases for Extraction
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Databases for Extraction
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Measurement and Detection Process

Measurement of
ego Vehicle and
A Surrounding Traffic
Parameters using:

Lane-Change Scenario

* ego - parameter (Reference)
* objectO-parameter
» object2-parameter
* oObject7-parameter
* lane assignment obj.7 la,;
* type of object type,,;
* long. velocity 0bj.7 VX7
* lat. velocity 0bj.7 vy,
« rel. velocity obj].7 VX eizego
* long. acceleration obj.7 ax,;
* long. distance to obj.7 dx;
* lat. distance to obj.7 dy,; e
+ distance obj.7 to 0bj.2 dX,p7.onj2 ] ty;bgobn
\ J - VXopi7
= VWonj7
- VX

*Series Sensors
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Environment Classification: Dynamic objects
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I I Classification of object behavior
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Measurement and Detection Process

Measurement of
ego Vehicle and
A Surrounding Traffic
Parameters using:

Lane-Change Scenario

* ego - parameter (Reference)
* objectO-parameter
» object2-parameter
* oObject7-parameter
* lane assignment obj.7 la,;
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* long. velocity 0bj.7 VX7
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Statistical Parameter Analysis

Scenario-based
Parameters (dyn.)

v v v
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Test-Case Extraction from 3D Data Base
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Transfer of AD Validation in urban scenarios

r_ ‘?ﬁ— 3. K surrounding traffic + oncoming traffic
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Transfer of AD Validation in urban scenarios

HDData
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x ego driving dyn. object
task interactions
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International Collaboration JAMA - JARI - NFF

* Data Analysis Methodology

» Support by exchanges of each expert researchers

) —

The main objective of our collaboration:

ENGINEERING

Develop a Methodology to derive realistic Evaluation Scenarios for AV’s

1. Data collection and Analysis with NDS approach
2. Scenario detection and generation Global Harmonization

3. Comparison of Japanese vs. German traffic



International JP-GER CoIIaboration — Current Activities
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= significant country specific differences

Occlusions, different Levels of Lanes
Left Hand Traffic

Speed Limits

Parameter Specifications
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SAKURA - Project

The SAKURA project activities are led by JAMA
(Japanese Automobile Manufacturers Association) in
collaboration with JARI (Japan Automobile Research
Insitute), for which JARI is getting support from the

government (METI).

The project has been running since 2018
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