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About the Cross-ministerial Strategic Innovation Promotion Program (SIP)

This is a program for achieving science, technology and innovation as a result of the Council for Science, Technology and Innovation exercising its headquarters function
to accomplish its role in leading science, technology and innovation beyond the framework of government ministries and traditional disciplines.

The program strives to promote research and development in a seamless manner from the basic research stage to the final outcome by endeavoring to strengthen
cooperation among industry, academia and government under the strong leadership of the Program Director (PD)
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VIVID is German funded VIVALDI & Japanese CAO funded DIVP® joint project since
November 2020, targeting for Simulation based AD-Safety assurance Global standardization

VIVID key objectives

How safe is safe enough?

‘ Knowledge base created from

Fidelity metrics of
simulation and test chains

How realistic Is realistic enough?

‘ Open standards & interfaces thru ASAM OpenX
Scenario, sensor, environment, OpenX-Ontology

Complementary methods from simple
® to realistic: SiL, HiL, ViL, FOT

: balisation:
Multi-sensor platforms isation _g,o sk teams” (JTTTs)
} : mOn . ot 10 ical ta
: Radar + LiDAR + Camera Har ose u‘omt P B
n ec_: nls_c__e
an-3aP? o ™= Uit KIT
ce™

. . Mercedes-Benz
®DIVP 20V PG

a reference architecture

Hochschule Technische
Kempten Universitat
Darmstadt

Blickfeld DLR

Source : German-Japan Joint Virtual Validation Methodology for Intelligent Driving Systems — VIVID, 5. Expert workshop “CAD”
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VIVALDI-DIVP® assigned person base leader to each JTTT for small team based discussion
to define the commonality & complementary toward AD-safety assurance Global standard

JTTT(Joint Topical Task Team) structure

Topic DIVP®(JPN) VIVALDI(GER) Target (under discussion)
. . . B Exchange information on perception/recognition
J-(I;;II-:? ,[c;grlgﬁ:irr']sson of simulation Nihon Unisys, Ltd AVL model output, testbed and hardware interfaces
B Provide OSI trace file output to JTTT 3.x activities
T’TTTZ Modelling, geometries and .
(Environmental materials =@ ILyvavaRan KIT B Exchange map assets and material database
Data
RIAS m Exchange DIVP® ray tracing output (OSI trace file
JTTT3.1 Reference data, test B RRITPAY Hochschule .
methods and metrics Soy Semjconductor Slutione Kempten with dummy data) and study outcome on VIVALDI
P camera model
B Exchange DIVP® ray tracing output using simple
JT.TT3'2 Refe'rence data and model 14 BRINAE Proneer Hochschule static scenario and study outcome on VIVALDI
(LiDAR) metrics Kempten )
LiDAR model
JTTT3.3 \s/ie::l?f; tlicc))r;; g:g?;?;?grfie 1B THAR B Comprehend differences in parameters and study
(RADAR) data 3?: SOKEN outcome on VIVALDI RADAR model
(VJ8:rVT-'II-'3-‘t' Sensor testing and test o PN Technische B Exchange information on measurement methods,
Framevtcsarll?g metrics (ERITRAY & H_';,',‘,’Ee,ﬂf,at and discuss reflectivity measurements
JTTT5_ Modularity, criticality, © o .
(Scenario sensor-specific weakness #® SOLIZE IPG B DIVP® proposed communalization of scenarios
Structuring
JTTT6 . . Technische B Both sides proposed to focus on scenario
Scenario generation chnisch prop
(Simulation 9 . I(ERNIRAZ Universitat generation and comparative studies of
process, test campaign Darmstadt

Validation

measurement results

*1:Consensus on expected outcome between JPN-GER has yet to be confirmed
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DIVP® prioritize & propose JTTT collaboration for Sensing performance validation-ability
with Sensing weakness, Physical property owned environmental models & sensor I/Fs

JTTT scope from DIVP® perspective

Issues
From DIVP®
Perspectives

VIVID
Action
Policy

JTTT area of
expertise/
Leader

Scenario

Environment Model

Sensor Model

Fusion/AD model

Sensing Weakness |
Scenario

B Standardized prioritization of
scenarios necessary for sims
require clarification. Current
JAMA strategy is not practical
and needs rethinking.

M Current format is unable to
attach property info required for
sensor sims, and rule making is
at risk of proceeding on true-

value+a basis

enwronment ~sensor models folded

as black box, and I/F between

these models is called for

Perception output proposed by
© ;

Propert
e " ) - -

h Validity definition of sim
accuracy based on connectivity
beyond sensor output and fusion
is yet to be determined

B Sort prioritized scenarios for
sensor validation (critical
scenario (GER), sensing
weakness scenarios
(JPN))(using PerCollECT)

B Study validity of true value output

B Consider standardization of 3D
model format to add property

B Prepare for map exchange from
VIVALDI

Appeal positives of I/Fnode
between environment/sensor
models via exchange/validation of
output and sensor models
Consider perception output action

W Discuss reference to VIVALDI’s
sim accuracy

[ Spur all-Japan consensus
building by including JAMA
(Sakura)

JTTTS
(SOLIZE)

JTTT2
(MPC/NUL)

JTTT3.1 Camera
JTTT3.2 LIDAR
JTTT3.3 Radar

+ JTTT6

B NUL to handle all I/F related issues in JTT1.
Spearhead international harmonization via ASAM while establishing VIVID I/F standard in response to all JTTT activities.

W JTTT3.4 to discuss toolchain including HILS/VILS, and to cover fundamental technology pertaining to measurement and validation criteria.
JTTT3.4 also looking to include weather conditions in scope of business.
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For sensing performance validation, perception module base In/Out-put signals are
mandatory for consistency verification vs real measured In/Out-put

JTTT1 scope Nihon Unisys, Ltd
Input Validation target Output

Generate sensor input data made by precise physical ~ Execute sensor model simulation  Output results of sensor model simulation to

simulation with environment data that actual sensor in virtual space automated driving models

could receive
Sensor Model

m Environment | Space Design . —

DIVP® “Environment/ Space design / Sensor” Model
¥

Automated Driving Model
| Fusion [ Vehicle Control | Driving Model

Fusion ,| Control | Driving
Functions Models Models

Ray Tracing Sensor . Models

4IIIIIIIIIIII
‘IIIIIIIIIIII

*SDM-G : Space Design Model Generator

Source : Nihon Unisys, Ltd, ’ , i ' I V p
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Actualize format proposal towards standardization through comparison between DIVP® and
quasi-de-facto OSI standard

—— Legend

=== 0S| Message
===l D|VP® ROS Message

OSI vs DIVP® Interface Mapping v Nihon Unisys, Ltd

Environment Simulation Sensor Model Sensor Model
Moving/Stationary _

|

|

|

o

'
Geomet I

GroundTruth Sensdrview SensolView SensolData -
Logical Model
;T Sl sy
Props

@
o
@
"
]
@
S
=
o

SensorViewConfiguation

Environment model

Environment Test data Generator @l Space design

Ray/Path tracing

*DivP

‘ Automated
e driving control

|
Source : Nihon Unisys, Ltd, i ' I v p
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Convert DIVP® spatial design output to OSI format, and integrate into VIVALDI sensor model

Proposal : Exchange the input of sensor model Nihon Unisys, Ltd
Sensor Model
m Environment | Space Design . p — Legend -,
. I oivPes modsl |
% DIVP © VIVALDI's model
DIVP® “Environment/ Space design / Sensor” Model e '
VAV
. < >
DIVP® Sim ey ST
=g 2

Ray Tracing Sensor Models

Convert the ROS topics to OSI SensorView,
integrate into VIVALDI sensor model and evaluate

" VIVALDI Sensor Model !

Verify I/F connectivity and extension by exchanging/ verifying input data to

sensor models

Source : Nihon Unisys, Ltd,
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DIVP® proposed to exchange maps & assets & material attribution standardization

Proposed collaboration scope AP p———
Ensviir:]ourll;r;ieonr;cal E:f\;gg[nr;nsé\;elﬂ Sensor Model Logical Model

SUT
Concrete scenario i [ 51 Scenarlo Propaga.tlon Perception Recognition Sensor fusion AD control Vehicle dynamics
and Scene SetUp execution Raytracing

SDM-G with Veh-dynamics

User FMU example
Library | B Space design IEIN Sensqr : Sensgr N Sen.sor N SUT
(FMU) model 3 Perception Recognition e Fusion 3 AD Control
: : : A : : A
: i ; Grand Truth i ' i

Exchange of maps and assets

h‘

3D model )4

— Standardize of definition of material attributes

A A A A
>k OSl: SV include reflection ) OSI: SD include
I/F with GT & image Data with GT OSI:SD Fusion Data

Note SDM-G: Space Design Model Generator, SV: Sensor View, SD: Sensor Data, GT: Grand Truth

Source : MITSUBISHI PRECISION CO.,LTD. D I v p
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JTTT2 aims to standardize precise simulations and discuss standards for material data

Purpose and expected achievement in JTTT2 HAESEILY/avBIAN

Purpose and benefits of exchanging map data with VIVALDI

v Verify effectiveness of data compatibility.
v" First in ASAM, data formats can be discussed in DIVP® and VIVALDI.

v DIVP® enables verification using VIVALDI data.

As an asset DIVP®, achievement goals and motivation (intention)
v’ Standardization through precise simulations and discussions regarding standards for material

data.
v" We aim to reduce costs by standardizing material information measurement methods and

sharing data with VIVALDI.

Source : MITSUBISHI PRECISION CO.,LTD. . . D I v p
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The table compares DIVP® assets item and UE4 assets item in general, and DIVP® look to
confirm VIVALDI’s assets

DIVP® assets VS. General assets (UE4)

HEBILYVavBRXRAH

UE4 based assets

B FBX Format
m Asset format m FBX Format or
B Uasset format
(depend on UE4 version)
Geometry Polygon B Polygon
Control B Bone control B Bone control
method B Partially original control B Original control
B Texture
m Material - B External definition - or
: (Refer to material using mesh name as key) - @ UE4 defined by blueprint
(depend on after process)

Source : MITSUBISHI PRECISION CO.,LTD.
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Toward Sim-based AD Safety assurance, DIVP® proposes sensor In/Out and intermediate I/F
for physical measured based perception validation

Camera l/Fs example

{
Legend A: IIF A: DIVP® Proposed I/F
L

Environment model Sensor model
- — Fusion
== O Perception
A yii
X A E—

3 20~ £
= YA ' Image sensor block Control block
§ %‘k‘ / \ Sensor
o Lens . Developmen ) output
= Photoelectric . PWL . . Object i
I received b
= ; Spectral conversion HDR | 24bit compressio 12bit | tprocess | 8bit recognition Fusion the curr n}t/
o : x N times A Synthesis n —A— (ISP —A— DNN e care
2 A A A Processing) * OEM
] - I . \ S (CAN-FD,

,”—_—— ® /’/ ,/” @ \\ @ \\\ etC.)

. . . ‘ ’ , Target recognition
Spatial input Multiple exposure output RAW (Bayer array) image Color image information

B Output of the Ray tracing
of the space

B Multiband spectral
irradiance (W/m”2/nm)

B Taking multiple low-bit images with different
exposure conditions

B Combine into high-bit images by HDR
synthesis

Images with a wide dynamic range
and communication capability

It is possible to judge whether a
large amount of information was

perceived.

M Image with a color or a single color
of 8 bits in the development process|

B |nformation may be lost due to
processing methods.

M |nformation such as the
type, position, and size
of the object

Example output

@ Color filter array(Bayer array)

* Example of output is different from the reference example and actual output.

Source : SOKEN,INC
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DIVP® proposed 3-l/Fs, share & align I/Fs for joint proposal to OSI

JTTT3.1 scope BOBRITIBAY o oo s

NSTITUTE OF TECHNOLOGY

Share & align I/Fs for joint proposal to OS/

Perception input Perception output Recognition output
|

| |
= ;! | :
c (2]
-4 g — 5> Piel : |
c - Processin
s I °F |
| | |
Environmental model Space design Sensor model
B Precise reproduction of B Precisely reproduce propagation, reflection, etc. from the light source

object shape Camera perception model 7 Recognition model

m Reproduction of Calculate reflected waves using rendering equations

reflection characteristics L(x, w) = f £ 0, 0" )L (x, 0" ) (@', n)de’ Photoelectric
of visible light spectrum 0 conversion
0 |
) ' L.(x,w
Li(x,w') %) Raw Signal
Processing

Source : Kanagawa Institute of Technology, Sony Semiconductor Solutions Corporation
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Extension of platform connectivity on the basis of OSI through international collaboration

project VIVID with Germany VIVALDI

JTTT3.2 Scope

@ Input DIVP® space design output data into VIVALDI LiDAR model

DIVP
| sensor |

[ sms
SDMG* BN Scenario LIDAR ;
Model Ray Tracing DIVP LiDAR Model —

*SDMG: Space Design Model Generator *Jtown: Proving ground for AD in JARI

Jtown

VIVALDI

Recognition

VIVALDI LiDAR Model i

e

@ Input DIVP®space design output data into VIVALDI LiDAR model

DIVP

uonepijea juiol pue sjppow abueyoaxgy

Sensor

Recognition

DIVP LiDAR Model

VIVALDI

VIVALDI
MAP

LiDAR

Scenario | JL1]
Ray Tracing

Model

Scenario

I(BRNIFAR Proneer

0= |

LIDAR technology comps
Noise i | LibARECU |
source |_Scanner | | Farm |
Ag ~ oI Control

do

Object List

v,
“.(’ "B' / °
' d

|
do

-_—

Paint cloud data
(angle, distance, intensity)

Near-infrared light (905nm)

Tx/Rx Digitizer

Key Peint : Ray tracing method, 3D polygon model, physically-Based

fhz===, e a ElEBR Mol She.; g Smential o LA R el

} i 4

! ISky_ | ghtl reflection ! .

i Ediance, 3D model | | Photoelectric
G d conversion/ | | Peak detection/ Object recognition/
> l Spatial rendering AD conversion TOF calculation o tracking algorithm
a

Point cloud data I
(horizontal/vertical angle, (horizontal/vertical angle,

distance, reflection light intensity, distance, intensity)
disturbed light intensity) l. I

Number of rays x Object List

B Policy to standardize the output of space design and
propose it to OSI

B In FY 2022, we will discuss the latter stage of the
perceptual output IF and the perceptual output IF by
the exchange of the LiDAR model.

Source : Kanagawa Institute of Technology, PIONEER SMART SENSING INNOVATIONS CORPORATION, PIONEER CORPORATION
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Evaluate validity of I/F through exchange of Radar ray tracing data, and propose to OSI as

standardized I/F

JTTT3.3 Scope

@ Input DIVP® radar ray tracing data into Continental radar
model.

Scenario « Scenario
Data i3 SDMG Model Jtown

Radar
3 Ray Tracing
__________ e.___,_.».- *SDMG: *Jtown: Proving ground for AD in JARL 1
Space Design Model Generator

VIVALDI Rosbag

Sharing results

Recognition

- >
4-| Continental Radar Model

& Verification steps
®Confirm I/F(supported by OSI) and data format(bag file?)
@Discuss scenario(e.g. NCAP)
@Sharing results

@ Input Continental radar ray tracing data into DIVP® radar

model.

Radar Perception
Model

e Discuss perception results?

VIVALDI

Environment
Ray tracing

Scenario | | -
Model = |

Scenario |
Data

# Verification steps
@Confirm I/F(supported by OSI) and data format
@Discuss scenario(e.g. NCAP)
@ (Discuss radar perception results)

L SRIIRAY SOKEN

uonepijea juiol pue sjppow abueyoaxgy

) SHIRKZ

* TOYOTA TECHNOLOGICAL INSTITUTE

Share & align I/Fs for joint proposal to OSI

DIVP Model  User Model or DIVP Reference Model

Spatial drawmg

NCAP CPFA 50

Perception Recognition

-—-—-—-—-—-—-—-—-—-|
.
Signal processing -
FFT, Peak search, || Target identification,
[Orientation estimation| Trackin: I

B Standardization and validation of Environment Ray
tracing I/Fs
B Expected outcome :OSI proposal

261 2021 FE_ARARBE
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[JTTT3.4 V&V testing framework]Aim for joint proposal on metrics and toolchains through discussion on
measurement methodology from modeling to consistency verification and HiLS/ViLS validation methodology

Joint study topics

(D Measurement methodology from modeling to

consistency verification

® 3D model shape

® Light, millimeter wave reflection
® Sensor noise

O®RCS

® Static test in lab-condition

® Static & Dynamic test in Proving Ground

® Sensing weakness condition verification on
Community Ground(Odaiba, Tokyo-C1)

UOoIJeIJIIdA
Kouaysisuo)n

@ HILS validation methodology

® Each sensor models'
® Multiple Camera
®|njection & OTA technology research

=
25
g‘:
2§
o =
o ©
=
<

B CHRITRAY

FY2021/2022
i @D Consistency
@ Validation __
methodization @ Injection/ OTA

Test Sensors
environments Camera Radar LiDAR

Topic

SiLS

With Injection

HiLS
(ViLS) With Screen X x

Car driving test

(NCAP)

Source : Kanagawa Institute of Technology
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DIVP®s competitiveness lies in its environmental parameters based on real measurement that can be applied to
simulations with high level of consistency. DIVP® aims to standardize relevant physical parameter and extend its
virtual environment through exchanges of parameters and sensor weakness scenario with VIVALDI

Summary and proposals

Proposals

Share parameters are to be set in each environmental

model

[Parameters in typical traffic scenario]

B Driving behavior of ego vehicle

Driving behavior of other vehicles
Pedestrian path, speed

Road path

Traffic signals, lane marks, road markings
B Road geometry(slope/ cant)

[Candidate Parameters in sensor weakness scenario]

B The attitude of traffic participants
B Control behavior of the ego vehicle components
v' Wiper
v Sensor mounting position, attitude
v Behavior of sensors
B Reflective Properties of traffic participants
B Reflective Properties of road surface
B Reflective properties of surrounding structures
B Detailed weather, atmosphere conditions

@ SOLIZE

Goals (under consideration ")

B Standardize relevant physical parameter and extend

DIVP®s virtual environment

v Exchange parameter with VIVALDI, aiming to
globally standardize DIVP®'s environmental
parameter structure

v' Exchange sensor weakness scenario with VIVALDI,
gain more information on user interface, and
remaster scenario interface to satisfy global user
demands

Steps

B The next step towards harmonization would be to
understand the similarities and discrepancies between
GER/JPN:

v' Exchange list of relevant-cum-open parameters of
models, containing names/ types and without value

v Investigate if the exchanged parameters can be
directly used in each side’s model

v" Conduct comparative study of the used parameters

*1: Goals yet to be confirmed

265 2021EE_MEMRRE
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Traffic participant models and 3d map models have accurate 3D shapes and reflective
properties obtained by measuring the actual objects

[Cf] 3D shapes and reflective properties in DIVP® models

Accurate 3d shape:

Compared to typical CG models, DIVP® 3d models
has much accurate shape in order to minimize the
angular errors of ray tracing

By reducing the amount of information while ensuring the precision of the model shape, the

precision and speed of the simulation are both achieved
Development of information volume reduction tool (*1) using sensor
resolution as an error tolerance
=0riginal data >

.

#1 1l 1s possibie 1 sed heshokls/conabons. such es numberof polygons, dirsclion of narmsl befare and aner recucoan
preservalion of noes/bauncaries, ty af Blntng sngle, el

A=EILYVayEaan
T A e

<Example of reduction> =Example of reduction>

5-meter model 10-meter model
{Reducedthe numbes of palygons to 20% |
e

Reduced the number of pol; 1o 0%
i polygens )

!ﬂ

The amount was reduced by paying
attention 1o information that is too detailed
and does not affect the sensor, resuling in a
high-speed simulaion.

34 Thee tat i3 reckaced 10 the extert that the diference cannat be recogrzed from the ides

Sawce | Copyoht © CARLA Team 2010, MITSUBSHI PRECIICN CO. LTD
VP Conzorium

@ SOLIZE

Reflective properties:

BRDF of each surface material type has been measured
with the actual object sample

Additional conversion of surface conditions (e.g. wet
surface) and extrapolation are also performed as needed

Reflective and transmission characteristics exist in material properties, and highly
consistent reflection is reproduced by modeling based on experimental measurements

Reflection and transmission characteristics of the material Nihon Unisys, Ltd  SOKEN
For each made! in the measurement

Reflection characieristic
characteristics

0" Can be set fo any g@?ﬁﬂ)ﬁ

Specular refiection

Wave scurce

Retrareflection

Regular transmission

Permeability characteristic

S BOMEN, IC. Nivon Unisys, Lit
DiVP® Cormorium

Source : SOLIZE Corporation
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DIVP® project scenarios were selected based on the criteria of whether scenario proves to
be “simulatable” and “high impact to safety assurance”

[Cf] Scenario selection in DIVP® project % SOLIZE

DIVP® “sensor weakness scenarios” are selected for proving that DIVP® platform is “able to perform verification related to the sensor output
under the autonomous driving situations”

Remark: In Japan, as a comprehensive safety assurance framework, “Automated Driving Safety Evaluation Framework” has been discussed and published by
JAMA. In VIVID framework, it would be discussed in JTTT6.

The scenario selection criteria is based on the expert knowledge on the following:
‘Simulatable”
Is the real phenomena modeled by DIVP® simulation which is mainly implemented with ray-tracing?
Does the verification with the simulation have more advantages than actual vehicle verification?
“High impact to safety assurance”
First, some prior phenomena were selected based on the expert knowledge of the sensor maker experts.
After that, some scenarios in which the selected phenomena are supposed to be occurred were chosen.
(It means “the sensor weakness scenarios” are not necessarily critical scenarios in the traffic situations.)
Example sensor weakness scenarios

in DIVP®:
LiDAR » Blackspot caused by the objects with low near-infrared CPNA like scenario with a pedestrian who wears a black leather
reflectance, such as black leather jacket jacket
Radar » Multipath caused by the wall, such as tunnel wall Driving in a tunnel
Difficulty in identification of the objects with the same speed Driving behind two vehicles in parallel at the same speed
Camera » Halation due to the backlighting Driving west in the evening
Blurred lane marks (while lines) Driving on the road with blurred lane marks
Other environment * Rain Driving in the rain
Snow Driving in the snow

Source : SOLIZE Corporation . . D I v p
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In current DIVP® scenarios, we choose environmental parameters and 3D models with
detailed properties. Other environmental parameters are only in module settings

[Cf] DIVP® scenario parameters % SOLIZE

B Environmental and physical phenomenon related parameters
which can be set in scenario
v Date, traffic participants models, 3D map models (with
latitude/longitude),weather(sunny/cloudy/rainy/snowy),
precipitations
* Sun altitude / azimuth
> DIVP® environmental module calculate position of the
sun based on the date parameters and
latitude/longitude parameters of selected 3D map
model
 Traffic participant models with accurate 3D shape and
reflective properties
» Select ego vehicle model because its shapes and its
properties affect phenomena
« 3D map models with accurate 3D shape and reflective
properties of all structures of the town including roads,
traffic signals, blurred lane marks, buildings...
« Ego vehicle / sensors settings
» type/model/number of sensors, front/brake lamp
lighting

Source : SOLIZE Corporation . . D I v p
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Sensing weakness scenario validates 4-state of perception

Perception cases

Sensor perception

Target m m Camera Radar LiDAR

Object not visible due to darkness & Multiple objects are not able to be Not able t percept due to wearing black
backlight segmented & percept as one object leather.
% s
False \ |
Negative . A '
AETED =T

Flare or ghost could be percept as Reflection of the gradient path leads to
E objects false perception of non-existent objects
alse ,
Positive
False
~ perception
- due by
miller
reflection

Source : MITSUBISHI PRECISION CO.. LTD.. SOKEN,INC, Pioneer Smart Sensing Innovations Corporation
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During the scenario transition, perception state will be fluctuating in time being

Perception state variance with “specific”’ sensor performance

False
Negative

False
Positive

“Correct perception” , “False positive” , “False negative”
3-state is needed to validate & define the sensing perception status
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For the perception validation, sensor output “Measure-ability”’ is the mandatory threshold

Validation procedure
Source

Sensing weakness scenario L

Receive

Space design
model

Environment model

.
‘e
‘e
.....
.......
.....
.......
------
......
...........
........................

.
.
o
.

Measurable or not is also the key feature for sensing limit definition

Source : DENSO, INC, HitachiAutomotiveSystems, INC, PIONEER SMART SENSING INNOVATIONS CORPORATION . . D I v p
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DIVP® would like to propose Scenario portfolio for sensing performance validation

Scenario portfolio

Perception status

False True False
B Positive (Correct perception) Negative
c
O
(o)
o = I How to define
.% ————————————————————— I— ————————— — the threshold?
O
S
(V5]
S
S How to define the threshold of

True or False?
- Sensor Application Level
- Perception Data level

|
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DIVP® DI 70 5 L ELTERIEBEREREIEERZE . 1M1 B2 MSDSTEP1[S2al—akBR] &
22F1ARMSDSTEP2[REFR]ID 2RI TTEET HLEEHEL

12 ptIEE BELZTS1—)L Nihon Unisys, Ltd
B J-town. RREBEPIZH (T3 Virtval A IRT L5/ NP — a2t
> SFUA I a—  ERzHESERELFY A DETILAL B STEP1[Y2alb—3a KBR]: 202111 A2B ~22F1AX
> oA BEEROMBAEHLEICESEUHBEADEIR BEROR—RZILY AT IEX,

Y—ILERMES AL a U RITHRRTARER

B STEP2[EEM] : 2022F 18 R ~4A %R
Bt IRETO. DIVPIESHIREE

AEB Pedestrian crossing Camera output

LiDAR output

XER SOkl

J—town.”Eur-NCAP

B ADHRFAFEZTIERNI DB EEOEM, ¥ 751V,
B EESRTLRBY—ILAVE

= 4 .
- L3 Eiape mRFEZEDEA
2 (=3 [ @ n Eﬁqub*%ﬁgs EEEIE*%F%%O
i E
| FPOFTADIEZEAR
S 'I\ . d o (ﬁiﬁjﬁﬁ%)b?ceﬁ
;!;i A 8/4 211
i & i | | >
s HERIS D o 4EEERR)
1 b B STEP1 (¥ 2al—aAKER)
P Q C 21/11/2~" 22/1E)
\ e 7
prapm. -~ S . | EmW STEP2(¥2al—avREk)
REm |8 : B C21/11~722/1) (22/1/8~"22/4)

Source : T 1(NEDO HP,2021 ..
e VDIVP

275  2021EE_MERRRE



MERREE—4FMICESIKTOrMSTEREEL DD, STEP1[L 32— a3 KER ] E LDIVPeE
[ESERMUN=12F, STEP2[EBRM]TIAyrA—HF OEALHELE,

W GG E E R EER Nihon Unisys, Ltd
R EIRBROAED T )
B BB SE AT SEER
BT BT ST BB (RIS
IR (STERZ) B STEPT:BAOK—ZLY (MR
> DIVP®L 31 L—3av B : NCAP/E &S
. > —BILRIERRAN
csap—saim | T MO > L3 fERviewer KB
 (STEP1) = ANTOVR TN D
(2021411 828~22%28 %) BALZAT I BHLAH 81 TR —, 5671
B LASHRBZTE—ILL, S5LIBEEZFUADL n ADEﬁ%Eﬂ%Eﬁ?@W%@ Q?JJEOEMs YISy,
N EHL=—XIBENS, REETTY 2Ty sl iaL A
=—XDHIEHE B AU RRE. SRR,

B AERLEDFFICE OSBEE=—IDHEE
B STEP2:0EM, EoH A—H Y—ILARUAZHILIZEDRT
LDEE M HE R TER
AL AA : 8%t
BIRE. ENBBESEEFHH LT 4T MmERED

Source : Nihon Unisys, Ltd, . . i ' Iv p
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