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gTFEKXDTI7AILET B,
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R EHEDMAP/ASSETT —2DIDIIK R U ZENIZHMET BT IVRF ¥ 0T ZA—2a  [FHREERMLI=T74 )L, FBXA
OBJEN—HRCGIA+—<YyrDIT7A I,
B MEEET 2074V (FR)
FRETHYE DM EFEEREEMHLI-T7MIL,
HEMERET —2E LV RIEMFFE T —2D SN, TELHILRMEERD &, gTFREEXDI77/ILET S,
m BET—E2T7MIL
HRELGLEMEDAEMFIFET —IADAEEALI=T7MIL, csVRUNAFI)RKXDT7AIL,

R | | BEF—4774L

MAP/ASSETF—4771 L ) #®T—59740
P g N DMK T —HT7AIL ==, 7_-:9211
> DEKT—5 | F TR
Z e — |
%;Dsiji;g;w_ ol HEEHT—sI7 L e il
HERET—5 P MET—s~vE
HHRET—5 lr { SR T — S ERY — —]—' ;
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ASAM OpenMATERIALBR 15 EXFE CDIVPAMR EIZEEYAATZN

@71 ILIER

ASSET File

3D shape data
(reference link)

Material info
(reference link)

Parts behavior info I Material Files | -
Parts semantic info —L} | egend
Data des‘_:n‘ptlon Info | [ Datafile
. | m=p Data Reference

e = -

Data Sharmg

TEyrT7AIL, DR T 7ML, BERMI7AILIZRI D7 LR EL .
MmOT7TEIRNITFAILEDEEF AL AREIZEDE,

other ASSET File

O REBEDHE U\’Di§

) Material data file
e P
egend: O p==—--- . material asphatt +-f-' 1
D vata fie scene graph node | T = } !

1 '
lemeen- 'I material concrete --{777'

IRERIEIX. ITVT7IVAICLHEEELT D,

BIXLLTDEY,

OB RET BHT—4

1. 3D BKRT—4
FBXEDBET —3%=FHATESE,

2. MEEET—42
Bt Y —22aL— 3 FARECT 5 BREORGAIET—
AEZRINTEEE, -, ThLIE. B —BRIBITRIETESE,

3. T—ARRRBAER
ERRBEOT—H2F AR LEDA. T—2RBEFNEBH SEIETRERLE
wEREFTHE,

4. B ENETSER
SAFEDLRIFRC. TMN\—ZFDEMEIFHRE. (RFEBADS/ADASIZ
WHETIEREENTEDSE,

B, V1.0 TIIEBMDILERZ BT 5%, LEE1~3FTEVI.0DBMMRELT-
(TROFRZEEA)

L N N N N N N |
4 Environmental model wr Environmental condition \

(DTarget objects @Spaca ®interfaces

Traffic participants m Light s B d rv b ety eel nsors and space
indsh Id
% - s & " " CIDAR and Radr
®8urrounding structures
objects

oolF @ e

(@Road surfaces

ﬂk

Chgd diti

-
L

J
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%71E. KBS TIMHEMNEREE. 77V EE. AR EIFR (A7 —2) 12RO . TDOR. BB AERE
BREI9 53D Geometry |17 IL—TF & BRI IEHRER T S Material 17 IL—F 129N TREEHED =,

2024 | 2025
- _ > o
8 5 § g 3 3 2 § § 8 &8 FF B £
___WPid _ Work package name

Project Coordination

Use case definition

General Structure

Material Properties

3D Geometry

D WM =

Harmonization with other ASAM Standards and Projects

Compile Standard Document

L8

_Modeling Support, Technical Writing Support
.. Propose further development

Service Provider(GitHub framework, Terminology Support, Data

Review

.|Feedback Implementation

TSC Meeting

Milestone

ASAM Meetings

___Project Level Meetings

202554 (CHARVDIRIZTETIIA—IYMRIBTHS
OpenMATERIAL 3D V1.0h/*ASAM&DUU—-REN [,
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OpenMATERIAL 3D V1.0 {4k - File#& Rk
TTYTIVERIETTIVZILI7ZAIVIZHEESHh, ITUTILIVEL T 2714 ILEH L TR ER DL,

% P +.| Material data file
8] PN =
SN N @ asphalt.xomp

- materia datal

7
)

ASSET file

concrete.xomp

Ao - I
% _______________ N R_°f‘d_ asphalt '« - |- asphalt parameters

'omg_sample_map.xoma ” — Building1 :

[

--------------- ] ——— concrete <+ - -}

1

Meta data — Road sign I
e.g. (Data description info) ———— texture :

|

|

Texture assignment: [
Road_sign, sign_matpng - -4-- =~ ~— """ T T - T oo T oSS oo oo s mme-

lookup table uri = = 4 - -

I
I
I
1 =H==-> material data
I
I
I

steel_red.xomp

]

= > materia datal
steel red parameters

Material mapping uri:

I
|
' |53 Material Mapping file

: % mapping.xomm
I

I

I

steel_white.xomp

: I
: I
: I
mapping.xomm - — - — — — — - - : :
I
I : _ _ : > materia datal
| | Material mapping [ | steel white parameters
I I '=4----asphalt : asphalt.xomp = = = = - - : I \
legend : '_ ___I_—_—_—’-———'V concrete  : concrete.xomp— = = = 1 |: I____-___________-___T
) Geometry Data file Scene graph node : s ahats —>@255,0,0 : steel_red.xomp — — — | — 1, : X I\/IeSUI_'ement data file
. ) . I =
 — | Materlal Data file Material na.m.e : - - —»[1255,255,255 : steel_white.xomp - - | - - : % (materlal IOOkUp table)
— —> File Reference < » Data association L I ] : % concrete_brdf.xompt
-

measurement data table

5|F : ASAM OpenMATERIAL 3D V1.0 specificatio
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OpenMATERIAL 3D V1.0 +#k - Material Mapping 5%

Rk T—4A EMaterial DRI 17X . Material MappingZ 7 JLIZTITS,

ek T—A EMaterialZ#t I 1+H5 A% T 2BYFET S,
O~ T )T ILAENLI=DIT

_*' § ‘%| Material Mapping file
: %j ] mapplng KO
- ———» asphalt : asphaltxomp |
—_——f - - concrete  © concrete xomp l
gl | b (=== il L=+ e 11 1)

—»1255 255,255 : steel_white xomp
]

J—FEXREAY Al E SN TIUTILE
ZMaterial MappingZ 7/ JLINMBIELTEL.
ZFORTIVTIAIHR D ITohi-BiEEAY

valft 595,

O T VAFvEN LI DIT

[%*E”*L “"‘-ﬂ| 3D data file Q

ﬁﬁj |%| Material Mapping file

j mapping.xomm
Material mapping [

- ———»= asphalt | : asphalt xomp

- e ﬂi‘“lﬂa- mm - -

- — — 255,00 . steel_red xomp
,— — —#0255,255,255 : steel_whife xomp

Ay Al ESN=TIORFrDBI—FH,
Material MappingZ 7/ JLARIZIRE S TLY

AHEE.TDBEI—

FIZEIY S Tont-ElEz

TORFYLEIZEIYHE T, FEDTIORFYEAY

TallBRYR TS,
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FY24[ZEEHL7-OpenMATERIAL 3D V1.0%t & M DIVP-PFIZxL ., V.04 D B hN% it .
DIVPrSA T ILIRr—O L THAITHRZ1ER

« OpenMATERIAL 3D V1.0;:80% &
FER-BMEELIUVEITEE. ftFEcustomProperties|ZH&#IL TL =/ 35 A—4H 50penMATERIAL 3D#%
KXDTF—TILAERIL. OpenMATERIAL 3DD @ EiEEL TRE, PFRILEA DR,

« DIVPrSATILINYT—
BT Y —3aL—2a iRl SRR MG EE BRI E R BT ASAM OpenMATERIAL
3D IR ET—2%/SDIVPTSvhIr— L&, BMERERBAY LTIV F1)A4, E5IZ0penMATERIAL 3D V1.0
[CEML-T—2ZRMELI=-DIVPERITH/ \vor—>,

X

XA

. BIPROGY %P DIVP
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OpenMATERIAL 3D V1.0 3t - E SRS EAET—2T— )

customProperties|Z#&#IL TL /=Radarf/\5*—4% . OpenMATERIAL 3DER D EH S HERIE T —2T—
TIL~REIL. #&#,

Material dataZ7AJL

Material data77 1)L (Material{7 %) "2 BHSHFFERIE T —27—J )L «- - - - = |4 | (customPropertiestA#R)

| BN customProperties | %
brdfUris $145-LiDARFOBRDF 77 JLURI 1 ] : I\5A—5
reflectanceUris RadarFD Rt ET—T ILT74JLURI : W& DR E[K] RO R YEE :)Egij;ﬁ refl R& 54T
electromagneticPropertiesUri  BHiFEEREFLI=I7 1 JLURI : W IR R [%] BB O B R :#%%w rs B
opticalPropertiesUri B EEEFELI-T774/ILURI EEHBREDES l-er tEFFER
surfaceRoughness REME/54—5. REHSRUS, REHEE R BHEO R m LR
emissivityData TGRS A—4 , R[], TG Ee[T] EEHEEROEH t W
retroreflectivityData BIFMRITIEE[cd / (X * mA2)] EENEERDEL part_type IN—bRAT

elasticityData B NS A—E, Y J E[GPa], RT Y LE

"electromagneticProperties": [

[0.003656005585365854, 293, 50, 1.0, 0.0, 2.61101, 0.02943], e —
i A [0.0037011414567901238, 293, 50, 1.0, 0.0, 2.61101, 0.02943], customProperties":
denSItyData ,#l \7)( 9 %ﬁKE [kg/m 3] [0.0037474057250000002, 293, 50, 1.0, 0.0, 2.61101, 0.02043], :reﬂ":i, ,
: - [0.0037948412405063294, 293, 50, 1.0, 0.0, 2.61101, 0.02943], rsmethod":2,
customProperties ¥4 B LR B R [0.003843493051282052, 293, 50, 1.0, 0.0, 2.61101, 0.02943], er':[2.6110101,0.02943],
= = - [0.003893408545454546, 293, 50, 1.0, 0.0, 2.61101, 0.02943], mr*:[1.0,0.0],
materialProperties”: { [0.003944637605263158, 203, 50, 1.0, 0.0, 2.61101, 0.02943], "t":0.002
SUTEEE RELTIES = L [0.003997232773333334, 293, 50, 1.0, 0.0, 2.61101, 0.02943] ¥

— — > File Reference
- == FT—JLIZERLTHEM

"emissivityData": {},
"elasticityData": {},
"densityData": {},
"retroreflectivityData": {},

"opticalPropertiesUri":"GenObj_Fabric_optical.xompt",
"brdfUris": [
"ncap_black_e_camera_brdf.xompt",
"ncap_black_e_lidar_brdf.xompt"
1,
"reflectanceUris": [],
"customProperties”: {|
"refl":1,
"t":0.0005,

51 : BIPROGY# R &1t
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"part_type":2

b

"electromagneticPropertiesUri":"GenObj_Fabric_Radar_emp.xompt",
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OpenMATERIAL 3D V1.0 3t — AFRIFAENET—2T—T I

customProperties|Z#&#L TL f=Camerafl/352A—%%0penMATERIAL 3D D KRBT ERET—4
'7'—7)1/\355 l-/s *ﬁm o

brdfUris

reflectanceUris

electromagneticPropertiesUri

Material dataZ7 4 JL (Material {§%R)

H45-LIDARAMDBRDFZ7 4 JLURI

RadarFD Rt ET—T ILT74JLURI

BHEMHERELIZ77M4ILURI

opticalPropertiesUri

BT EEZRFLI=T774)LURI

surfaceRoughness
emissivityData
retroreflectivityData
elasticityData
densityData
customProperties

= — > File Reference
- == F—JILIZERALTHEN

KREAS/N\FA—4, REHASRMS, REHEREK

SR/ A—H, REK]. BETERe[T]
BIFMRITIEE[cd / (X * mA2)]

M/ NTA—E, Y FK[GPa]. RITY Lt

BE/NTA—3, YKRE E[kg/m”3]
B IRRIE R

"materialProperties": {
"surfaceRoughness": {7},
"emissivityData": {},
"elasticityData": {},
"densityData": {},
"retroreflectivityData": {},

"opticalPropertiesUri":"VPaint_Metal_optical.xompt",
"brdfuris": [

"MiniVanCar_black_e_lidar_brdf.xompt"
1,
"reflectanceUris": [],
"customProperties": {
"refl":1,

51 : BIPROGY# R &1t

"t':0.001
¥
¥

"electromagneticPropertiesUri": "Basic_Radar_emp.xompt",

"MiniVanCar_black_wo_specular_e_camera_brdf. xompt",

 MEOREK]

BRBHFEROE
BRIBHEDE

"opticalProperties": [
3.9e-07, 297, 1.54, 0.05],

4e-07, 297, 1.54, 0.05],

4.1e-07, 297, 1.54, 0.05],
4.2e-07, 297, 1.54, 0.05],
4.3e-07, 297, 1.54, 0.05],
4.4e-07, 297, 1.54, 0.05],
4.5e-07, 297, 1.54, 0.05],
4.6e-07, 297, 1.54, 0.05],
4.7e-07, 297, 1.54, 0.05],
4.8e-07, 297, 1.54, 0.05],
4.9e-07, 297, 1.54, 0.05],

9.1e-07, 297, 1.54, 0.05],
9.2e-07, 297, 1.54, 0.05],
9.3e-07, 297, 1.54, 0.05],
9.4e-07, 297, 1.54, 0.05],
9.5e-07, 297, 1.54, 0.05],
9.6e-07, 207, 1.54, 0.05],
9.7e-07, 297, 1.54, 0.05],
9.8e-07, 297, 1.54, 0.05],
9.9e-07, 297, 1.54, 0.05],

[
[
[
[
[
[
[
[
[
[
[
[9e-07, 297, 1.54, 0.05],
[
[
[
[
[
[
[
[
[
[

1e-06, 297, 1.54, 0.05]

I 7E B D 1t R Yim

\ customProperties

refraction

Material dataZ 71 JL
(customProperties|&#R)

HE

B

: — - thickness RE
: color MEDE
: fresnel_n BHrE(n)
fresnel_k SHERE(K)
"customProperties": {
"brdf":1,
"refraction”:1.43, o —
“trﬁigznegg":o.ooi HSRETIL
"color":[0.7,0.7,0.7]
"customProperties": {
"brdf":2, .
"fresnel_n":1.54, }i%?]':Ej_' JL

"fresnel_k":0.05
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FY24[Z§%ETL7-ASAM OpenMATERIAL 3DIZHL . AZRHFHRBE T —2T—ILE LV ERSFHERET—
AT—T I DFEHAH N L NE ERLEZE, OpenMATERIAL 3DES 21— /)LATER T HRERE.

OpenMATERIAL 3DE>a—)L

(e == m e m i eem
|
_4FsE o, | BHSENANET—4277 Il
FEEGHAMILE MAP/ASSET FRAEIFAN ), RHSILAET 577
I Loader Loader KEBFEAET—2T71I
|
! :
| {1’Eﬁk
i PP
DIVP PE |L > DIVPDMaterlaI : FLABI - B 77 AIE
gt ata . — ILIEIFUHL
/:_ _____________ i OpenMATERIAL/LIE S
OpenMATERIALALIE ({EIE) ====> RNET—HSHR
— Mesh Loader i > EREEE L
: | ) OpenMATERIALALER
—p  Scene Loader = OpenMATERIAL$TEZ L1
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- . st % BIPROGY
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REBIFERAET —FT—TIILBIUVEHSEEAET —2T—TIVDHEHAALRNTREADONEHRE,
Cameratz Y —IC kA RBITET —IFRALERFTETIL-ASRETIVIZED R - FZBEFEDHHE . Radart
DY —(CkA R R - EREUET IFTALER - EERETIICKAIRFRBOAER.

TRHEEALE __Cameratzsy- = DIVP PF

( \
1 | e
| i DIVP Material Dat i FFEH A

S O ER THER aterial Data . SR EAIE
E e *E. U © EEQ@&IEE'_A_L_EE:_E_{J___"_’___“\ F =277l
| | » |l ERE N i ]
1 Y *e) i - — MAPASSET | |Z L
I REOIL 3w )hERFEAS ] = ) 1 OpenMATERIAL 3D Data Loader . .
| = 5 e 3 1 R ] I BRI EEE
| FARERTOIR TR 1 SHEERR D e H H Gt H
| (Beer-LambertBIDFALT <) \ i ‘9235.3\ ] T“_Q?T"”b
| anmERgis20eE o A - ;
| B EIRETEEER ) o}, EEREZEOD ‘\: OpenMATERIAL 3DFE % 1
H H * EHE0 o DIVP7 T 7 LIz 25 H
i ] SEEHRE (0 "*«.,1\ '
:—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_‘J -« IS EEEITEEL - EifEE :
( ‘I 03 ’FiESZ TE TR - JHRR — 1
I I !

FREMEHI TR S TEMMIR s .. B &= FILERE = RS I
| EomBssEEORE | / [ ERtEE - s !

y g
; ; P ——————SSSSSSSSS .
: : e A B 4032 —
sl SR oy I () openmaTERIALIE —=> PIEF - H{FH
| REOEL i OpenMATERIALIME(IEIE)  ===-P M7 —958
1 1
: : () openMATERIALIzE
- ERMAOEFL / OpenMATERIALFE3 02
Radartz_-t —
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Camera® KURadar(Z#LV T, OpenMATERIAL 3D X DA FERITERE T —2T—T LGS VICEH ST
BET—3T—TIADORIEETET . MICHIEROFERLEBICLIRALEEREL., HREHEREFH

fEk DeustomPropertiesf&s: BifE-BHSHENET S8R @CameraZZRI#fE /—R H BPublish&n1=5 37 —4 (spectrum_data) % Bt L CHREIE £
: 7 e = | - — AR (HSRIZDOWTITEE 4 —2) CameraSpectrumData
B i e
Camera \ ROS2 Node
CameraZe Sl E R
g loal [nm] EE
af loat32]] [rm] EE[om], sizeis
oatd2]  W/m*2/nm | 35/62/% 2 KT — 4. [t
e DoustomProperties#i R BT E-BHIHEAET —25R  @LiDARKIE (receiver)/—R MbPublish&t =58 7 —4 (PointCloud2) % H& L TARSE£ 4
i TTEIEE o | = LT i wan ] (S —ﬁpﬁ%ﬁﬁ PointCloud2 @ datasEHl
name i) B A
L|D AR ROS2 Node x float32  [m]  3ICTCEEISx
P v float32  [m]  3MMTCEESy
Li DAR%E %ﬁ. float32  [m]  3YCITEEEEz
intensity float32 W] AU ToTr
delta_time  int32 [nsec] Ay HDRALZETHEORBER
ek D) customProperties#i R E*ﬁﬁ'%ﬂiﬁ RAET R @RadarZeRfE/— R 5Publish& 7458 7 —% (RadarRendering) % Lh 8L TIREE £ £
et Pap— won | [ | f— — war [ | —ﬁlli’&ﬁﬁ RadarRendering
Radar ROS2 Node SR
RadarZ= R #41E
51/ : BIPROGY# &4t .‘ BIPRUGY .. Dlvp
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OpenMATERIAL 3D V1.0 3t - & R {2

DIVPrZA 7 ILiINyir—
BTG Y —S 32— a A AIEEC T A R ST B I S R AT B IC L -3 E 4 S TASAM OpenMATERIAL 3D 1D F—%I=x i L1=DIVP
TS5y Tr—LE., BMERZRAD YL TILoF)A R, OpenMATERIAL 3D V1.0IZ#8L1-T—4% R &=, DIVPRITR/N\vIr—,
OpenMATERIAL 3D V1.0% R{RED 5. EEERHFEERE.

OR{tH R

_ OpenMATERIAL 3D Docker .
@)

Ubuntu 18.04 @) O v0.13.0 E-FIERAG
MR Ubuntu 22.04 ROS2 O O O v.0.14.0 Geometryk&(2V1.1.0
Windows 10/11 ROS2 O X o) v0.14.0 LA F 3
W Windows 10/11 Matlab x x _ _ VA OB TR ST 5
Simulink
OB
oS Ubuntu 22.04.5LTS Windows11 24H2(26100.7171)
CPU Intel Xeon Gold 6242R(20cores,40threads,3.10GHz)x2, DDR4 192GB Intel Xeon Gold 6242R(20cores,40threads,3.10GHz)x2, DDR4 192GB
GPU NVIDIA RTX A6000(GDDR6 48GB)x2 NVIDIA RTX A6000(GDDR6 48GB)x2
NVIDIAR S /3 nvidia-driver-550.163.01 nvidia-driver-571.96
cuda 12.4 10.2
ROS ros-humble-desktop (0.10.0-1jammy.20250916.062930) ROS 2 Humble Hawksbill Patch Release 10 (2024-08-07)
OpenSSL 3.0.2 1.1.11
OpenSV 454 3.4.6

£l
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DIVPESA 7V /3wr— - B EREERAY TN F)F

RE-BREBEOEB—TEHRXREREHNZRELIED T A , HRAENRRZRERARNEZ BB T5D0E/FH>TERTHETH,
EXITRERITEEITEXITREITEIDEHICHTHLF)A T, hA5, LIDAR, L—F—D3tY—[2&B

“/\:I.I/—“/El/fJ‘_IﬁEo
EX R eqiy|

Camera

LiDAR

Radar
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DIVPRSA 7 JL/3w4— — OpenMATERIAL 3D V1.0# 517 —4

DIVPFSA P ILiSwr—(ZlE. ASAM OpenMATERIAL 3D V1.0IZ#LET7EYFTF—2(ITFIYTFILIFAILE
)ZEFEH, SDT—FITF7AILIFNNAD—FHREFMFEFBXHR EL . FEMEEZHER.

OpenMATERIAL 3D V1.0 ik
BIE RS EBEMAEREETILEDT—4)

B TR

Tokyo WaterFrontCity Daiba_north_Area03

(BRI A BHR) YT (BEBHBIER) PR
SUVCar(F34L 44 ZRX450hL) =Edi ;%76251,@
SedanCar(F3471J9R) xEARE Eiff lf’f_7:11lﬁl
MiniVanCar (k347 )L77—F) EZAR ZH Efﬁi}g
NcapBicycle (NCAPHERE) XtmAR B

AdultMale (KA B 14#) xtRAR S EEE

Motorbike (7% CB1300) XfmEAm Eif

HeavyTruck (B¥70747) XmAm B

WagonCar(R/\)LLmi+—4) E—AR EiE

MidSUVCar(HBET VAL A L) R—AR Eif
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info@edi.gmbh +49 721 79 199 155 Hermann-Weick-Weg 3, 76229 Karlsruhe (Grotzingen)

I am looking for high criticality situations on cloudy, rainy days.

. BAREHEICLD
ere Is the answer rmis !Eﬁw
BURIRRID

#1 BLvaht

On a cloudy day, an adult pedestrian male was involved in a crossing incident with
a vehicle. The incident was high-level, and the road was dry with a crosswalk and
bicycle cross zone present.

incident_date: 2016-03-30 10:57:25, velocity_max: 42.3862, accident_type: vehicle Chat GPTG)
and vehicle, accident_subtype: overtake to collision, incident_type: incident high

level, participant_type: cyclist, participant_subtype: solo event, violation_type: lack Eg

of safety confirmation, brightness_description: good, visibility_description:

normal, traffic_description: one way , weather_description: cloudy,

road_description: roadway, intersection_description: 4 way junction,

surface_description: dry, signal_description: N.A., crosswalk_description: N.A.,

pavement_description: paved, participant_age: adult pedestrian, participant_sex:

female

#2

In the afternoon, a commercial vehicle was involved in a passing to collision on a
sunny day. An adult male pedestrian was involved, and the road was dry.

incident_date: 2005-07-28 17:04:25, velocity_max: 24.0188, accident_type: vehicle

and vahirla arridant enlhnume haad_an rallicinn inFidant funas inFidanr hink laual
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Mobility Innovation Week Japan 2025~& 0, 48 E ®Breakout Workshop 4% fL .
SEEOEEEIETEHITMOEMR LB R -BRIXMEERKLT-

Mobility Innovation Week Japan 2025

Moy .
As of July 3, 2025

J \
@ Mobility Innovation “CAMP”
“CAMP": "Connected / Cooperative Automated Mobility Promotion” workshop

m ® Discover Fukaya Test site, Saitama
® Open Discussion and stay in Matsumoto, Nagano

® Discover Shiojiri Test site, Nagano

(i Mobility Innovation Workshop 2025

® Ple nary SesSion  romaba Research Campus, The University of Tokyo

This session features distinguished speakers from around the world who will share high-quality, thought-
pravoking insights on the latest developments in mobility. Expect a rich and inspiring lineup that will
broaden your understanding of global trends and their local implications.

CIEF T  Global voices, deep insights
& = Learn from leading experts on cutting-edge mobility trends
Nov.13(Thu) « Gain global perspectives with real local relevance

B Breakout Workshop «emaba Research campus, The university of Takyo

After receiving shared input during the Plenary Session, participants will split into smaller groups based
on specific themes. These interactive sessions are designed for open dialogue—come ready to
contribute your perspectives and learn from the experiences and insights of others in a dynamic group
setting.
From input to interactive discussions
= Dive into focused group discussions on key themes
= Share your insights and learn from peers in an open, dynamic setting

"Welcome Reception on Nov.12, and Farewell Reception on Nov.14
R : Open to registered participants | : Invitation only

Mobility Innovation “Camp”

Discover Fukaya

Test site/ , _—
) , Discover Shiojiri
Open Discussion :
Test site
and stay

Fukaya Test site,
Saitama’'/Matsum
oto, Nagano

Discover Shiojiri

~ Test site, Nagano™

Mobj! e
« Mlianceiapen

Mobility Innovatipn Workshop 2025

Breakout

Plenary Session Workshop

Komaba Res¢arch Campus,
The Univerpity of Tokyo

Breakout Workshop 4 : Safety Assurance &I #,
SFEOEHEGRTEHFTMEICETIEMRNEFRY. B ERXBTER

51 https://www.sit.ac jp/media/202507024.pdf
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Safety assurance have continued international collaboration from 2022

Background of ADS Safety assurance Global Standardization

»*

% * ’25/Nov

,24/ N ov Mobility Innovation Week Japan 2025
* '23/Nov \

* '23/Jan
* '22/Nov TRB |
* '99/0ct &op International Conf_ - g5
2o/une  SIP-adus workshop G ASAM M R : UMTRI Tamts. & AsAM
SafeCAD it - cit D) sarea ‘#’

2022

TI E R N Z Fraunhofer  sams'office
@’ DIVP peloitte.

S, VERIFICATION . . TECHNISOHE
i %’ DIVP Yy XXE SPNRISE JCIAX G ASAM wmacdly mG NPl S % s
Automated
HONDA 7 ) #7 Vehicle hast
_ 1OYOTA @ ‘E‘{IT TTroc —‘ Lt ggt'lestortmm éz::::::ﬁ:r::;:&
e A 2D

B TRANSPORTATION INSTITUTE SIEMENS
VDI|VDE|IT  Jq#5IIIRAS

slic«feld PRECISION CO.,,LTD. ontinental’

i& BIPROGY V-Drive

3R PEEALELESE)I TRAS . . D IV p
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Agenda

10:00~10:05 . Opening

10:05~10:30 Japanese research status for Digital homologation & Driving Intelligence

- Acceleration of Automated Driving technology by the Federal Ministry for
- Economic Affairs and Energy (Video message)

- Initial Approach to the Validation of L4-vehicles’ Driving Safety within Type

Mr. Seigo Kuzumaki (Sams’ office)
. Prof. Hideo Inoue (DIVP/Kanagawa Institute of Technology)

- Mr. Ernst Stoeckl-Pukall (Federal Ministry for Economic Affairs
- and Energy)

. Mr. Fabian Szydelko (Federal Highway and Transport Research

10:35-11:00 .~ Approval - Institute)
. ) - Driving innovation by virtual homologation — German/European strategic - Dr. Henning Mosebach (Institute of Transportation Systems,
11:00~11:30 , . , : 5
- corridors and its leading projects - DLR)
11:30~11:40 : Short Presentation of the Project Safe Al Engineering Dr. Sven Hallerbach (Institute for Al Safety and Security, DLR)
. ) - Ecosystem Mobility 4.0 - a holistic approach initiative to foster the transformation : Prof. Dr. Frank Koster (Founding Director of the Institute for Al
11:40~12:10 I : :
- of the mobility system - Safety and Security, DLR)
12:10~13:00 Lunch Break :
13:00~13:30 Collaboration of IAMTS and ASAM to drive forward safety assurance for - Prof. Dr. Joachim Taiber (Managing Director International
' ) . automated driving trough standardization - Operations(Founder), IAMTS) .
13:30~14:00 : ASAM standards in the context of virtual homologation Mr. Marius Dupuis (CEO, ASAM) :
14-00-14:30 Industrializing the AV safety case: Safety DevOps and Dynamic Risk Mr. Jan Reich (Head of Safety, Fraunhofer IESE)
- Management
14:30-15:00 : The art of open source, reimagine intelligent vehicles. Prof. Dr. Shinpei Kato (TIER 1V, Inc. Founder & CEO)
15:00-15:30 Behgworal Safety Assessment towards Large-scale Deployment of Autonomous Prof. Henry Liu (M-city)
. Vehicles
15:30-15:40 : Wrap up Mr. Seigo Kuzumaki (CEO Sams’ office)
______ JEdliesld | SHE S e sesen 6B LU NS EOn WEGEDELL
18:00~ Farewell reception

B SRR AR BEERARNI IR
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Speakers

Session owner / Opening & closing

(o]

Sams'office

Mr.Kuzumaki is former Program Director of Japanese SIP-adus and
Toyota Fellow and supporting various governmental funded research
projects towards ADS social implementation

ADS Safety Assurance Initiative in Japan

Dr.Inoue is a specially appointed professor at the Kanagawa Institute of
Technology, and the leader of DIVP®. His expertise lies in vehicle
dynamics, active safety and ADAS technology.

A “ DIVP

Prof. Hideo Inoue I(ﬁ’ )| TRIAR

Initial Approach to the Validation of L4-vehicles’ Driving Safety within Type
Approval

-
bast

Federal Highway

Mr. Fabian Szydelko "
~  German pilotsites for CCAM, leading projects and virtual homologation

ecosystems

N
1.#7 e
bLR SN oo
Dr. Henning Mosebach
Short Presentation of the Project Safe Al Engineering

Research Engineer in the section Automated Driving at the Federal Highway and Transport
Research Institute (BASt). As an Automotive Engineer he gained several years of experience
within the automotive industry, especially in the field of ADAS development. Here he set focus on
system engineering as well as scenario, vehicle and system simulation. Since joining BASt his
research work has focused on the topics of methodologies for simulation-based type approval as
well as criteria that define defensive driving behavior of autonomous vehicles.

International business development manager at DLR representing the
projects of the PEGASUS Family (e.g. SET Level and VV Methods). He
also represents the DLRs strategy for virtual development and validation
technologies and future collaboration corridors of the VV Methods project

= =Y

£
i

Head of the Al Engineering Department at the Institute for Al Safety and
Security at DLR. His research focuses on engineering Al systems for
safety-critical applications in automated mobility, combining simulation-
based methods, Safety-and-Security-by-Design and Human-in-the-Loop
approaches.

Dr. Sven Hallerbach Vo

Prof. Frank Koster Poun

Prof. Dr. Joachim G. Taiber

ahorl

Mr Marius Dupuis

Mr. Jan Reich

Prof.Dr. Shinpei Kato

Dr. Henry Liu

Ecosystem Mobility 4.0 - a holistic approach initiative to foster the
transformation of the mobility system

[ | Head of the DLR Institute for Al Safety and Security at DLR. He heads
: many initiatives and projects in the area of Al, safety assurance and
g ala-x virtual development and is the German ambassador of the GAIA-X
7 Mobility domain and is co-creating the new governmental initiative Mobility
& ASAM Ecosystem 4.0.

Introduction of IAMTS and ASAM activity
.

Dr. Taiber is the founder and managing director international operations of
IAMTS (International Alliance for Mobility Testing and Standardization,
see iamts.org) which is an independent global membership-based non-
profit association headquartered in Vienna, Austria.

Global standardization for Digital homologation

Marius Dupuis holds a diploma in Aerospace Engineering and started his career in flight simulation.
In 1998, he co-founded VIRES Simulationstechnologie GmbH and grew the company to a leading
provider of simulation solutions for ADAS and automated driving systems. Being one of the
initiators and original authors of the data standards OpenDRIVE, OpenCRG and OpenSCENARIO,
Marius managed their transfer to ASAM e.V. in 2018. After leaving VIRES in 2020 and working as
an independent consultant, he followed the standards and his personal interest in dynamic
organizations and took on the role as ASAM’s CEO in 2022.

o
& ASAM

Industrializing the AV safety case: SafetyDevOps and Dynamic Risk
Management

Head of the safety engineering research department at Fraunhofer IESE. His
research concerns model-based safety assurance and argumentation methods to
enable companies to create holistic, digital twin-based, through-lifecycle safety
assurance cases for autonomous systems. Recently, he coordinated the creation of
the reference safety case framework in VV methods

Z Fraunhofer

The art of open source, reimagine intelligent vehicles.

Shinpei is the founder and CEO of TIER IV, and a co-founder of the Autoware Foundation. He also
works as a specially appointed professor for the Graduate School of Technology Management for
Innovation at the University of Tokyo.

An internationally renowned expert in computer science and a pioneer in the evolution of open-
source software for autonomous driving technology, Shinpei served as an associate professor at
Nagoya University’s Graduate School of Information Science from 2012 to 2016, where his team
created Autoware, the world’s first open-source software for autonomous driving technology.

o]

TIER IV

Behavioral Safety Assessment towards Large-scale Deployment of
Autonomous Vehicles

E Dr. Henry Liu is the Director of the University of Michigan Transportation Research Institute (UMTRI) and Bruce D.
Greenshields Collegiate Professor of Engineering at the University of Michigan, Ann Arbor. He is a Professor in Civil and
] Environmental Engineering, and a Professor in Mechanical Engineering. He also directs the Center for Connected and
Automated Transportation, a USDOT funded Region 5 university transportation center. Dr. Liu conducts interdisciplinary
research at the interface of transportation engineering, automotive engineering, and artificial intelligence. He is recognized
for his foundational work in cyber-physical transportation systems, particularly on the development of smart traffic signal
systems and testing/evaluation of autonomous vehicles. His work on safety validation of autonomous vehicles has been
published in Nature and featured as the cover story. Prof. Liu is the managing editor of Journal of Intelligent Transportation

I EREAREZEREII IR
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From the BW4, Digital homologation, Dynamic risk management and Open source are major
key word for ADS Safety assurance and social implementation acceleration

Wrap up

Safety assurance used to start from Scenario based approach and now expands their scope to risk-based scenario
definition in highway to urban road, recently trending to focus onto traffic flow base “unknown” scenario validation.

US/Germany/Japan have a similar approach but not yet concluded “how safe is safe enough”, Michigan-U proposed
License test for known scenarios and Intelligence test for un-known scenarios and DIVP proposed severity & exposure
as a metrics and continue study their practicality for safety assurance

Those are under a way of Global standardization by ASAM OpenX initiatives, contributing to Digital homologation
Moreover, promoting ADS social implementation “traffic smoothness without scarifying safety” would be also important
aspect and how to measure & balance those conflicts, and proposed Dynamic risk management from Fraunhofer
IESE to validate & train Driving intelligence

Due to complexity of development effort and technology acceleration ie E2E(may expand to ODD like L4+), utilizing
Open source supporting application base might enable accelerating the social implementation

B SRR AR BEERARNI IR
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EETFADXEBRICEDE. DIVPOVY—L TP ATIET ORISR BEELESHFMIL—LT—
DDBELHELTLNS

# EFHLKBICEIZAROBHEOAN (1/2) '.' DIVP

2024FY 2025FY

B BAFDOEE)T/DXEEEDT . ADSH R LRI ® Bl o .

criteria, etc. for legal requirements

UEal—LaViERAICET A7 VM EATINS D R ——— ey

. (D'VP’SAT;:‘]\_:;‘D""M"' assessment platform through proj. collaboration
B DIVPaVY—I7 Ll ZETITHN TLVSFOTE EBRTTTTm—— T T T s
E *E L,f 75\* ~ —\ R )L\J % y (Gen.Al, LLM, DIVP, tooicnain) IS (:o;r) ey | [Smart highway Af:t;?f_':" Application
ETB LIS 3 ’f/g *ﬁ;&t @'ﬁnﬂﬂﬁ — -

! [ 1 [ L i
L AT OREEREL TS . T

1
(Team 2, 4)
METI, MLIT FOT-DB
H 1

@ campaign to collect near-miss kLY fJ the L4
data for logistics trucks (Team 3)
(METI) METI, MLIT
________________

@ Construction of a Data Infrastructure

Connected,
Robot - Sl ath
: traffic info. utilization
Taxi

ODD expansion through
expanded scenarios - i
| Digital Twin

=ﬁl=
=
%
3

| improvement in
levelopment efficiency

ODD expansion through
expanded scenarios

SDvV

“Digital Zenso”

(METI, Digital Agency)

B DIVPAYIRRT DRSMFAIL—LT—IIEREBOD/ S~ IhDHAENS
&) REO=TIRT S DEODDAD,\F—F A
LS FUAEER T o S

B) 2-stageMDIVPL 21— a3V EITL. BHEMREL i con FEQL
EIEHE £ RS % o o e s
C) EXELEENH ANL, RERME(SCT)ZRANT o= et

2-stages assessment
for ADS safety performance
using DIVP simulation, etc.

Risk assessment Tools
R ETHET 5 e
( Y /" Risk scenario Safety-critical metrics | * Perceptible?

~Preventable?

N U LT—SRROARAEBEIL YA ERIE | r | ) || s R
[ZE M HEEINTEELLSD e -Risk factors 4}—

- Parameters Yes

*HARA ; Hazard and Risk Analysis

Reflected in the documentation for approval along with other contents ‘

“reference to 15034502 and 1S021448/1S026262
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306 SHTFEMRABBEESOCASERISIC AT R X EFE (RAZMTO A BEER 2 LHERSOBE) | ()




ZTERTHEBMTHETTEELGIRIIMYRAAED FI)FEERL.

SCTZRHAWTEKXE (Severity) EF £ S E (Exposure) [CE DHE T FEE1TS

FEFHERICISBEAORMOBN (2/2)

®DivP

BoFIRT—ARZHEREL WASERZHEINT HLET
BE-EDEMFEREMEL. ENoZHMETHIFIE®

(D Driving Data

Near-miss data

7] urban road @ Analysis &
~ Taxi driver Categonzaho_n of Risk
- Drive Recorder Image Scenarios

@ oDD

Hazard and Risk Assessment
ref 1S026262, 1S021448

2) VRU Risk
3) Perception Risk

® Risk Scenario dataset

\*ﬁ S % E‘Z'd' é Generation Safety Evaluati
n\\%uélﬁﬁ L/E?b L/—C /TIJT i @ . aety._v_aualor.\
s ! 1l AR @E Highway (Approx 300.000km) ~ -Dynamictrajectory  _____,  Deterministc Scenarios ety by seTmenics
/k IE E’] - / j_ ) j— T’ (T —C - < )Q ]_ [)IL ‘bVRU 0) @J % - Logistics trucks driver - Human Knowledge for categorizing - Macro ; _ ceTE TR
- Drive Recorder Image - Parameter Exiraction Appropriate Mixture Scenarios of Sevorlty & Exposure
Bita nﬁ% 0) T EE JE fd~ IJ x 7 :E) v j_ IJ T ' Hy L) A i.l - Incident/Accident Trigger by SCT of Uncertain Risks on Random Experiment

- OpenX, toolchain (SDMG,...)

@ Determination of Uncertain Risks
1) Traffic flow Risk

—

- Geometrical (Shielding objects and Environment)
- Physical (Electromagnetic waves by sensors)

® Driving Behavioral

by Simulation
T using SCT metrics
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accident
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AEB, ESC

1 second or less

L -

Easily avoidable 2
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No need to avoid L
Steady-state driving | | |

Fatalities/Serious accides
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DI ; Driving Intelligence

* DI-Predictive; Learning human defensive driving behavior (E2E)
+ DI-Connect; Preventive driving actions based on external information

a) ODD
b) Driving behavior based on V2N

(DI-Connect, 30sec driving scenario time-space

Criteria Image
(Human Driver Data?)

1012 10

104 103
Exposure; Occurrence frequency

(1/h)
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A7 Xk &”Indicator Recognition Approach” Ci& G

;LY % (REREXFE) T

Building Block within Type Approval

Validation of ,Careful and Competent Driving”

Under discussion
% &
— b
: "
m *  Scenario-based testing :::’w m *  EOT in mixed open Indicat
in closed real Driving Driving traffic .
= infrastructure Behavior *  \Verification criteria [ ] 1’EE‘ZLT"“/TUT'C%|}%§[_TX '\Téj,f yt UT'fZ

BT4%E{THOTLNS

Example: Motorway Scenario Example: Urban Scenario

* | Indicator Recognition based on driving task
Approach catalogue for driving

test

Indicator Recognition Approach
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S coNTROL 4%~

PEGASUS

VVM und SETLevel

Highway
case —
Controlled
conditions

Urban case

case — \:
compley and \

variable ¢ VY
situations

Safety by Test (of isolated
test scenarios)

PEGASUSTIL. B EEHBEMREL.
AVRA—LEN-EHETTO
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Safety by Design
(Covering the ODD by
sufficient coverage)

VVMTIE, #mEiExREL.
BHMDEHRPINTTD
ZEeMFEFENFFE SN TE:

CONTROL
1

Long tail case — complex, open
world and unknown situations

Haufigkeit

Safety by Design (enhancing the
ODD with rare and unknown
scenarios in open context)

CONTROLTIE. SE(FELAEXRG) R V%
HIBR~ DL ‘SEEL T I
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Roadmap towards a Safe Al Engineering Methodology ‘
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Al System & Safety o

Engineerin 9 ostr
&
Data Generation
Information Quality 0§ & Eue:

Safety Argumentation
Overall System

T

\ “"" FUNCTION

— K
Safety Concept #

Al Design ®
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Prof. Dr. Frank Kosterl=d&k4Ecosystem Mobility 4.0 DA EDLR
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gaia-x future ITIObI|It\/
Lighthouse Project |

First Use-Cases

— Road Damage Detection:
Provide higher quality of the road infrastructure while lowering the

costs and reducing negative effects of road construction works
regarding e.g. congestions and traffic safety.
— Flexible Bus Stop Usage:
On-street stops can be reduced, like e.g. for delivery vehicles and ridl
sharing offerings, which has a impact on traffic efficiency and safety

— OD Mapper:

|
|
'
\
gaia-x /11 ROMS gaia-x /1) PLC-AAD '
|
g
|

Support e.g. the quick roll-out of automated vehicles and their

integration in an holistic traffic/mobility planning approach.

l%ﬁ?&%ﬁﬁé%b L, A — 7/'CHEFJ'E|$0>.—,L\E§JJ
BELTOAVATLDBEZHEL TS

Family of Projects — Participants

— Intermodal Traveling:

The comfort of passengers can be raised and new (active) mobility

modes can be offered in relation with the traveler needs.
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ODD-based testing on (cyber-physical) testbeds
Workflow based on ASAM stEEFXTNVRe = {sl =1V
ASAM OpenCRG
ASAM CpenMATERIAL
ASAM CpenLABEL

ASAM
OpenSCENARIO

ASAM MDF
ASAM ODS

OpenSCENARIO

B3aL—2ar BB DEE L LFTHMIBIEDREHE
B OpenMATERIALEMNIDE EZE TR EL Y
Y—2al—ia FER

BT AMIBRIRECTEHNORTET—ELET AL
EEZzHEYT

Test Test
specification i -
implementation results
Test

environments
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TIER IV Traditional Approach
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FLLWREZEDEZEZAFELTIITEBREZIZRE, (XD FIATAERBRD ”Driver Licensing Test”
ERHADBIETHETEREZHETAIZSEM T 5 Driving Intelligence Test’Z A &HE TEHET S

Prof. Henry LiulZ&k%M City® B4 D # St

Y & - 0 3

UMTR

B EEF ONCAPPHEEER £, SOTIFZIT TIX B EnEER
DREMFHEZ T ITTISEILHEEE

(t« 2) AL e $ 6
o [ T3 938
S/ Lidar ~ Camera  GPS Perception Prediction Control

Hardware/Software Malfunctions
(e.g., 150 26262)

Software Insufficiencies
(e.g., 1SO 21448)

Crashworthiness and
Crash Avoidance Technologies like AEB

BHHLWVEREEORBALELT, “1TTHRE"ZRE
BTERE" L. BMOYFIFICELETARERID
DFIADERFRZEMAGHE TEE

* Behavioral Safety:

“Absence of unreasonable risk due to hazards resulting from an AV’s unsafe
behavioral responses to and interaction with the traffic environment.”

To evaluate safety impact when
____________________ . Autonomous

@ @ r Vehicla deployed at scale
- + i
"""""""""""" o Background 1. Validate known unsafe performance

@ Agents 2. Explore unknown unsafe scenarios

B B FUFICE T HERNGITENRE N =5l T
%" Driver Licensing Test” (DL FHUATAR) &
RIMDIRFIZH T AR EREZ T 5
”Driving Intelligence Test”Z# & & hHE 5

Dri — BT Behavior Competency 1 ()
| orwer | TTTTC 31)_}:_. — ) S 6 Evaluate basic

Licensing Test > Behavior Competency 2 (39 behavior competency

(DLT) -

@ Testing scenarios Pass or fail of behavioral competence
Bl Human driver
AV ¥ Y
L < P — Evaluate AV

Driving N Y S statistical performance

Intelligence Test T T T

(DIT) rate severity miss
Testing environments Occurrence rate of safety-critical events

B “Driving Intelligence Test” (X, V7L XK EIRES
22al—iav EICEELCEEEREELZETIE.
MEREEMRETRIICEHE Y ]

r N 08

o
o

Collision per mile
o
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o
N

o
o
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Number of tests
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