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Parts semantic info —L} | egend
Data des‘_:n‘ptlon Info | [ Datafile
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Ty T7AIL, DR T7AIL, BERMI7AILIZRI D7 LR EL .
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other ASSET File
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) Material data file
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D vata fie scene graph node | T = } !
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BREBMIE. TTITIVAIZLDHEELT S,
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7%, HEED TIMHEMEREEE. 77/ EE., BHAXEFR (AT —2) 12RO, TR, BNRAIERE
BREH9 53D Geometry J7 I —F & BHRIEITRERE T S Material 17T IW—F 29N TREZEDT-,

2024 2025

FEB
MAR
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MAI
U
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SEP
QKT
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A
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__Weid _ Work package name

Project Coordination
Use case definition i

General Structure

Material Properties

3D Geometry

Harmonization with other ASAM Standards and Projects

Compile Standard Document

Service Provider(GitHub framework, Terminclogy Support, Data

6.1  Modeling Support, Technical Writing Support
7 Propose further development

Review

9  Feedback Implementation

| TSC Submission
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ITUTIVERIEITTUTZILIZAILIZHEASHh, ITUTILIVEL T 774 IV ENR L TR KR ER DL,

aphalt.xomp

materia datal
asphalt parameters

——— asphalt «--}--
— Buildingl

concrete <+ — - concrete.xomp

- N .

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

|

|

Texture assignment: [
Road_sign, sign_matpng - -4-- =~ ~— " T T T - - - - - oo - - - oo - — - —
]

r— —> material data
lookup table uri = - 4 - -

steel_red.xomp

- > materia datal
steel red parameters

Material mapping uri:

I
I
' o __Material __Mapping
S Tile mapping.xomm
I

I

I

I |
I |
I |
mapping.xomm - = = = = — - = A | *%,, : steel_white.xomp
1 : NS l .
I : _ _ Nl materia datal
! | Material mapping [ = steel white parameters
: I '=4---— asphalt :asphaltxomp —-- -+ . : I |
legend : v L __b-———% concrete :concrete.xomp- - - - - Sy m T T T .
 — Geometry Data file Scene graph node : s it —@255.0.0 : steel_red.xomp — — — | - 2 Mesurement data f||e
. X . ) 11
D Materlal Data file Material ném.e : - ~»[1255,255,255 - steel_white.xomp — - F - - - |
— = File Reference < ¥ Data association o : ] : concrete_brdf.xompt

measurement data table

5|F : ASAM OpenMATERIAL 3D V1.0 specification
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OpenMATERIAL 3D V1.0 %k - Material Mapping A&

WAk T—%aEMaterial DI+ . Material MappingZ 74 ILIZTITS,
RT—2EMaterialZIT2AEE2BYEET S,

O TUTLEZENLIMADIT O T HRFvEN LI
_*.. 5%1 ‘%} Material Mapping file [E&L&M 3D data file E-f %j |%| Material Mapping file
--mmmr_ﬂp_pi_ S i J e mapping.xomm
- ———» asphalt _: mﬁx};ﬂuﬂ:ﬁ | ——— asphalt - --}---- _—_-_-—_—_—_—p asphalt .: aspl'lah‘.xﬁ
p e MR B | Riaisor e | - a0 seeriseny
\— 7 —*01255,255,255 : steel_white.xomp \— — —#01255 255 255 : steel white. xomp
Pl i |
Lo e mmmem ﬁ__—_— _____________ ;
J—FXR(EAV Al EEsnt=<TIUT7 L4 AVl EIN-TIORXAFYDBI—FH,
ZMaterial MappingZ 714 JLIAMBEELTZL. Material MappingZ 74 JLIRIZFREINTLY
FORTIVTILAIZH D ITonf-BHEEAY HiFE. F0BI—KFIZEYYTON=-EBEE
Al 59 %, TORFY LIZBIVET, EDTIORFYTHAY

TallBRYR TS,
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OpenMATERIAL 3D V1.0 f£#% - Asset 771 ILiE#TER

OpenMATERIAL 3DDMYFTI7A IV, LT DIEHRERIFET S,

@ A3 T—75

_-_ _-

name
description

uuid

assetVersion
openMaterialVersion
copyright

license

author

creationDate

EIFAIVHKBAIT—4
string T—REH modelingMethod string
string X T—RRNEA validationDescription string
string @) A=/A\—HJLID assetType string
string O T—RBEEDN—D3y objectClass string
string @) ® &R &M H0penMATERIAL/ A—P 3 animated boolean
string O FLERIEBZSUEHRIEDFM pbrMaterialWorkflow string
string @) BB 55142 XiE triangleCount Integer
string O T—AERESE meshCount Integer
string (@) T—A{ER B EF textureResolutions array
normalMapFormat string
boundingBox object

@ Material Mapping 774 JLURI

#| A9 BMaterial MappingZ 74 JLDURI

Asset77A ILEH A2 T—4

O OO OO0 O O O O O

“materialMappingUri” :

"example_mapping.xomm",

O TUTINTIAFYEY L THEHR
RTVTINTIRFBIMIITIT VR E RTUTIVTIRFY

T7AILIN DT D) A+

5|F : ASAM OpenMATERIAL 3D V1.0 specification
115 TH6EEEA B HERSENDCASERGIZH -5l - TEF L (RAZMTO B BERELT &M

]

SRS Ot Sy

"materialTextureAssignment” : [

['Material_Cube", "checker_xom.png"]

ETIVERAE (e.g. “3D scan” “photo-base modeling” ...)
EETILED— RIS AT A

T—R847 “object” AT —4 “scene”:E£HT—4
FT—A95 2R “vehicle”,”"human”,”environment”,”other”...
T=A—2av T —REETHED
PBRE{EHT 5154 DOEMZ%, ” metallic”,’specular’,’none”
BENSMIAR)T UK AAR)TU(F20EIL TR L,
BFENSBRAVL K,

BENDTIRAF Y OBBE) AL “1K","2K","4K”

{E 9 SnormalMap® 74— v k"DirectX”,”"OpenGL”,”"none”

T—AMNEENDABB, “X”: [min,max],”y":[min,max],”z":[min,max]

"metadata": {

"triangleCount": 100000,
"meshCount": 10,
"textureResolutions": ["2K"],
"normalMapFormat": "OpenGL",
"boundingBox": {

x":[-1, 1],

"y [, 1],

"z":[0.0, 3]
}
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RTIVTZILVBBLLERTITILTIORAFYADOBEI—

@ A3 T—75

EI7MILEBEAZT—4

_-_

name string
description string
uuid string
assetVersion string
openMaterialVersion string
copyright string
license string
author string
creationDate string

T—HEH

—SAE A
aA=/\—H)LID
TF—RBEED/N—T3Y
R &4 BH0penMATERIAL/NA—2 3
FLEFREETELEEDHM
BRI d 251t RiER
T—RERESE
T—A{ER B B

O O 0O O O O O x

@ Material Mapping &%k

ITUTILBELEITTIUZILTORAFYHADEI

*RTVTILBA~DEIYET
“TUTILE  "BIYETITITILI7AILINR’

RTVTIVTIORAFYHRDBEADEIYHT

“rgh: R;G;B” :

“BYBTITITZILIFTAILINR

FE2R,G,BIZ0~255M & #1il .

RICBIYYTAITYTZILID7AILIEEHEFRE,

"metadata": {

"name": "asphalt_brdf_for_lidar",

"description": "Reflectance properties of asphalt for lidar sensor.",
"uuid™: "c83d3856-db38-40a5-b64e-49h52869d780",
"materialVersion"; "1.0.0",

"creationDate": "20240919T101728Z",

"openMaterialVersion™: "1.0.0",

"copyright": "(C) 2023-2024, DIVP",

"license": "MPL-2.0",

"author": "DIVP",

CHRYBTEAITITILI7ZAILEIETE,

"materialMapping": [

['Material_Sphere”, "example_material.xomp", "white aluminum®],
['rgh:255;0;0", "example_material.xomp", "white aluminum"],
['rgbh:0;11;255", "example_material_2.xomp", "black aluminum”]

]

5|F : ASAM OpenMATERIAL 3D V1.0 specification
116 THH6EETEA QMBSO CASER IR (-2 - XIBEL(REZMTO A HBER LM TMBHEOHLE))

 Dive



"materialProperties": {
"surfaceRoughness": {
"surfaceHeightRms": 0.8,

OpenMATERIAL 3D V1.0 4% - Material File $&$#815$k "surfaceCorrelationLength': 1.0,

"source": "estimate”

},
— lect ticP tiesU [ t | t,
MEFECB T 2IERE R opeaibaeriesUr -example. matersl optoal aommr
N "brdfu
.)‘9 T 9 r "er>l<sam[ple_material_camera_brdf.xompt",
éj?’f)[x, ~ )(97_ 9 (_ﬁ\.ﬁ/\o_:\s S5 “ . ‘é E%) | "example_material_lidar_brdf.xompt"

"reflectanceUris™: [
"example_material_radar_reflectance.xompt"

@ Material 15¥k -
INTA—A AR W L]
- |
brdfUris 745 -LIDARFADBRDFZ 74 JLURI X ASTA. HEARR. RIEOT—TIL
reflectanceUris RadarAD k&8 ET—7 )L I74JLURI x  AHA.HHA. AUA.REEA. KE. RIE. SCEBOT—T L
electromagneticPropertiesUri  EBHIFHEZREL=771/LURI x FREOEZZEXR-EZBFUEDT—TIL
opticalPropertiesUri B REREFELIZI7CILURI X EREOEXREHEOT—IIL
surfaceRoughness REMS/NTA—4, REMSRMS, REHEBE X
v 0= Ay B +H2 BHEDREICHTEITATORE. AR RAICHTELBHAETEEL
emissivityData BER/NSA—E IRE(K). BT HR(T) X hEROLKE®
retroreflectivityData BIRMERETIERE (cd/ (Ix * m~2)) X BEAF1EXRBHYDIE(c/IX)
elasticityData M /NTA—E, ¥ FE(GPa) . RTVYU L X
densityData BREINTA—3 , YUAZE E (kg/m”3) X
customProperties B L RERHR X  HMBEFEHRE. BHES<ENTETRE
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OpenMATERIAL 3D V1.0 {4k - A A5 -LiDARABIFEBRDFT—4A274—< vk

HA5-LiDARABIFET—4 (BRDF)T—7J L (*.xompt)
@ AT —4

. — BET—FI77AIVAAZT—42
LB AZT—2+H —SRAAFT—
T S A T R T s ——
typicalSensorTechnology string X FIHRELGD O —H T

QB ET—A2T—T)L

TRT

& R &6 FE (m) BRLER2,ERS....ERN (BMHITH2ETHOEREZSIZE)
F—IN RS54~ T
ER(m)
A5t E (rad) O O
i 59 M EE (rad) @) O
755 8 [ (rad) A(EI20) A(EI20) DIVPILERE 9 (EI20)
E )] @) @) ASTUE-BBECx T ST MG tEE D th 3=
"brdf": { "brdf":
"Wavelengths": [ Camera r"waf/e|engths": [ L|DAR
3.9e-07, 9.05e-07
4.0e-07, I
4.1e-07, "lookupTable": [
[9.05e-07, -1.570796, -1.570796, 0.000000, 3.31644e-05],
]] ) e [9.05e-07, -1.570796, -1.553343, 0.000000, 3.31644e-05],
. “lookupTable™: 9.05e-07, -1.570796, -1.535890, 0.000000, 3.31644e-05],
51F : ASAM OpenMATER [3.9e-07, -0.017453, 0.000000, 0.000000, 1.4e-05], {9.05?-07, -1.570796, -1.518436, 0.000000, 3.316443-05}, p
18 TRACHEETMARBEREFDCAS [3.9e-07, -0.034907, 0.000000, 0.000000, 1.4e-05], [9.05e-07, -1.570796, -1.500983, 0.000000, 3.31644e-05],
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RadarBRIET—42T—7 )L (*xompt)
@ AT —4

HE AT L — —__ BETF—HI7 AL RAAET—5
A B A S T — 4 R T — A T — e S T S

o iy _ R typicalSensorTechnology string X FIIRREG DT —H i
QHET—3T—)L

19, %

R R & B (m) BRLER2,ER3...KEN (I S5E2TOREZSIZE)

=

R E(m) O

A St 8 E (rad) @)

H 51 8 FE (rad) @)

7L E (rad) A(BIZ0) DIVPIXERAE 9 (EIZ0)

{m K A & (rad) 0.0 51.570796 AFRIMLVZECTEHERKEO or O)DHE
=& (linear) O

fi7#8(rad) O ST —2HEWNFE (X null

"reflectance": {

o "wavelengths™: [ 0.00365601, 0.00399723 ],
5| F: ASAM OpenMATERIAL 3D V1.0 specification "lookupTable": [

[0.00365601, -1.553343, -1.553343, 0.000000, 0.000000, 6.78751e-10, -0.330338 ], . . D va

R o e [0.00365601, -1.553343, -1.553343, 0.000000, 1.570796, 6.78751e-10, -2.72048 ],
119 THHACHEETMABMERSOCASERITIF T7-RAE- XTEFR(RY [0.00365601. -1.553343. -1.570796. 0.000000. 0.000000. 6.78785e-11. -1.94677 1.
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BRESFEAET—2T—TIL (*.xompt)
@ AR T—4
EI7AMILEBARIT—H

QATET—4S2T—T)L
HBE/NTA—4

K &(m)

YI'E DR E (K) I TE R DX R YR E
M'E DT E (%) BIERFDRELLEE
EXRBHEDES

BEXRBHMED R

EXRFEEDES

BREEEDRE
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Electro Magnetic Properties

"electromagneticProperties": |

[500e-9, 293.0, 50.0, 0.000001256665, 0.0, -56.0, 24.0],
[500e-9, 300.0, 50.0, 0.000001256665, 0.0, -57.0, 25.0],
[905e-9, 293.0, 50.0, 0.000001256665, 0.0, -182.7, 51.4],
[905e-9, 300.0, 50.0, 0.000001256665, 0.0, -185.7, 53.0]

]
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B ERET—2T—TIL (*xompt)
@ AR T—4
EI7AIVHKBAIT—H

@ HET '3"7'—7)1/

5%, W

& (m)

Y& DR E(K) BIERFONRYRE
ME DI E (%) BIERFDEDEE
BITEDEE

J&E 7 32 D [ 31
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e 3CALE:

%5

"opticalProperties":[
[1.8368e-07,
[1.8505e-07,
[1.8644e-07,
[1.8786e-07,
[1.8929e-07,
[1.9075e-07,
[1.9223e-07,

297,
297,
297,
297,
297,
297,
297,

2.0700,
2.0850,
2.1033,
2.1242,
2.1467,
2.1700,
2.1933,

0.102],

0.1044],
0.1062],
0.1076],
0.1088],

0.11],

0.1113],

Optic Refraction
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| J:AEA | J2y B
ISO8855 £ N F E X EAER
IniRE m/s"2 Eﬁﬁ@ﬁ“f“li
s X8 BT 7518 (BTAS+) :
e m YEh: ERAR(EHMN+)

yaw {‘J‘) i ‘z
ik . Z8h: E AR (ES+) 7 e | Ay
o - B85 (3 2 B &t [E] Y AV IE B 85 = o |

WRE m/s

Open DR |VE7“J7° t ﬁ* FH -d— Figure 2. Yaw, pitch, and roll angle in an ISO 8855:2011 compliant coordinate system
5154 . OpenMATERIAL
3D&OpenDRIVED 7 —JLK e
FEEZRDRERII—HSE S,

.SDﬁZ:{ﬁj__\\_g y"‘ yaw >0

yaw =0 yaw =0

gITFs FBX\ USDb§*”ﬁﬂﬁEo pitch >0 pitch =0

roll >0

omg_TIWRFSI77M/ILan&iRAET D,

Figure 3. Coordinate system with defined rotations
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EliiEE

Hilj 2% 8 &9 5BoundingBox®d Hilh %
th 23R LT (L& (ZEEIEM0)Z il FE4Z
ZOESET S, 4. DIVPTHERAT ks
IDMIE LI Grp Rear Axle Center]&LT
—MRFLTULS A BEELT A AL,
HlZERT 5B, 84 IZLocal BEiE
REeFLE.BAUME - ARZHFET DEEL
BMMTXZNM LT, LEABENEND,

Grp_Rear_Axle_Center
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Z
igfé £ R
Grp Root %
H Grp_ Exterior

1 G’P Exterior_Dynamic
Convertible Top (T)

G Door Left <door left ide=
Grp Mirmor Blindspot Mounting <blindspot mirmor_mounting_idx= (T)
Grp_Mimmor Blindspot Joint_<blindspot_mirmor joint_idc= (T)
Grp Mirror_Blindspot View <blindspot mirmor_wiew idx= (T)
Gp Mimor_Side Mounting Left <side mimor_mounting_left dx (T)
Gp Mlm:r Slde Joint_Left <5|de mlrror ]0|r|t left |dx>[ )

= = =
G Door Right =door right idx= (T)
Grp Mirror Blindspot Mounting <blindspot_mirmmor mounting idx= (T)
Grp_Mirror_Blindspot Joint_<blindspot_mirror_joint_idx: (T)
Grp_Mirror Blindspot View <blindspot mimor_view idx= (T)
Grp_Mimor_Side Mounting_Right <side mimor_mounting_right_idx= (T)
Grp Mimor_Side Joint Right <side mirmor_joint_right _idx= (T)
= . A - : .
< e (1) aht idx> (T)
-Lg'p Hitch Front (T
Grp Hitch Front Contact Point (T)

-L_m Hitch Rear (T)
Grp Hitch Rear Contact Point (T)

License Plate <license plate idx> (T)
—-Gm Light Brake Center <brake center idx= (T)

~ G Light Breke Left <broke left idbe= (T)

— Grp Light Brake Right <bmake rght idx> (T)
G Light Comer |eft <comer left ide (T)

- Grp Light Comer Right <comer nght idx= (T)
~ G Light Day Left <day left idx> (T)

~ Grp_Light Day Right =day right idbc= (T)

— G _Light Fog_Left <fog left idx= (T)

— Grp_Light Fog Right <foq right idx=> (T)

- = =

G L
 Grp Light High Beamn Right <high beam right idx= (T)

=

= %)

b+ Grp_Light Indicator Left <indicator left ides (T)
= G Lignt Indicstor Right <indicator rght idhe (T)
r=Grp Light Licenze Plste <licenze plate light idw> (T)
G Light Low Beam Left <low beam ket idx> (T)
G Light Low Beam Right <kow beam dght idee (T)
G Lght Park Left <park left > (T)

G Light Park Right <park rfght idxe (T)

G Light Position Leff <position IR idx> (T)

G Light Posiion Right <posiion roht idbes (T}
= G Light Reverse Left <reverse left idv> (T)
= G Light Reverse Right <reverse rght idw> (T)
G Light Tail Left <tsil left idw> (T)
- Grp Light Tail Right <tail right idx> (T)
r G Light Waming <warning_idx> (T)

G Mimor Bindspot Mownting <blindspot mirmoe micwnting idxe (T
G Minor Biingspot Joint <blindspot mirmor joint des ([T}

_I'p Miror Bllm::ot \-"re».-v {bllndsr:ct IMTor view |r:b(:={ J
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o Mi Side i Lo - - - i i T
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Gz Mimor Side View Right <side mimmor wiew right idx> (T)
G Rear Axde Center (T)
G Wheel <avde ide> <whed idxe= (T
Gm Wheel Steering <apde ides <whed ide= (T)
Gm Whesl Steering Rolating <epde ide> <whes] idx> (T)
— G Exterior Static
| -
ﬂﬁuml or T .
G Evepoint <eyepoint idds (T
G Mimor Rearview Mounbing < rearview mimor_mounting_idw- (T)
G Mimor Reanview Joink <reanview mimor joink ides (T
G Mimor Reanview View <rearview mimor view idee (T)
Grp Sest <seat mow> <seat ide> (M)
Gip Sieering Whesl (T)

— Grp Interior Static
— Optional Gro Vishide Part (T)
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RIZHEE
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OpenDRIVER YT LEBEART 556 . RIEYDY T THD
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V1.0DDIVPADEMA - DIVPRE/SSA—Z DG &t

IREDIVPTEAL TLNS/ N5 A—2DO0penMATERIAL 3D V1.04#A &I LI TDEY
AASFINTGA—A

brdf customProperties A Z#&§H Radarfl/\S5A—4A
refraction customProperties A Z#& £ X s A
thickness ~ customProperties I Z4&## ref customProperties PN (=4t
fresnel_n customProperties A Z#& §K brdf EREY

fresnel_k customProperties R Z&## rsmethod ERAET

file brdfUris&opticalPropertiesUril Z4& # type fEAEY

color customProperties R & ## file reflectanceUris| <4 ##

LIADRE /S5 A—4 er customProperties A Z#& §)

mr customProperties R Z & §H
brdf customProperties N Z#& #/ specular EREY

file brdfUris| Z#& & retro ERET
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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.

= WY
: I am looking for high criticality situations on cloudy, rainy days.
P
1 -

. -

incident_date: 2016-03-30 10:57:25, velocity max: 42.3862, accident_type: vehicle Chat G PTG)
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 uahirla arridant cithtuma: haad _an rallicinn inridant tuna: inridant hinh lausl
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Safety assurance have continue the international collaboration from 2022

Background of ADS Safety assurance Global Standardization

»*
* "24/Nov

* ’2 3 / N oV Mobillty Innovation Weok Japan 2024
* '23/Jan Post SIP-adus work shop -
22/Nov TRB TR S
BEE Inter Conf . 9 5
* 22/OCt % Post SIP-adus work shop % RSN
ASAM

'29/June SIP-adus workshop
SafeCAD SIP-adus

International
Conf

. Sams’o
Technische ffice
Universitat Fraunhofer

Branunschweig

LI % DIVP e

A vove DS
NS o
= BIPROGY  V-Drive Deloitte. VoI | Vo | I D) TRIAY
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Experts from Japan, Germany and US are to present keynote speeches in the breakout WS.

Speakers

ADS Safety Assurance Initiative in Japan

® Dr.Inoue is a specially appointed professor at the

- Y ) IIVR Kanagawa Institute of Technology, and the leader of
A [ DIVP®. His expertise lies in vehicle dynamics, active

Prof. Hideo Inoue B HFNTIBAE safety and ADAS technology.

Recent updates on SAKURA project

o Dr. Nakamura is currently a senior researcher at the
Japan Automobile Research Institute (JARI), and leading

project called SAKURA, which is safety assurance
initiative of Japan.

The Japanese government's efforts towards realizing ADS
society

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

>
v—"

Mr.Seigo Kuzumaki

Sams' office

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.

Prof. Dr. Joachim G. Taiber

Virtual safety assurance with and beyond VVM — continuous
= collaboration strategy

4 —
A .=
DLR Vs

Dr. Henning Mosebach

Applying VVM — Towards Safety by Design & Behavior-Based
Testing

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

Marcus Nolte is a post-doctoral researcher at the Institute of

Control Engineering, TU Braunschweig. His research concerns

Technische systems and safety engineering for automated vehicles with a
focus on traceable and explainable vehicle behavior.

Braunschweig

Mr. Marcus Nolte

Research beyond VVM - residual gaps in safety assurance
methodologies and applying the safety case with digital twinning

- Jan Reich is head of the safety engineering research department at
Fraunhofer IESE. His research concerns model-based safety

-

Z Fraunhofer

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.

Mr. Jan Reich

Distributed data- and service ecosystems for V&V and Al
based perception for virtual safety assurance

- Prof. Dr. Frank Kdster is head of the DLR Institute for Al Safety
gCliCI-X and Security at DLR. He heads many initiatives and projects in
the area of Al, safety assurance and virtual development and is

#7 23 ASAM the German ambassador of the GAIA-X Mobility domain.
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@ - % S NS j *IAMTS : International Alliance for Mobility Testing Standards
L — :? A\ Y
) E% P rJ 'ﬁg ﬁ( g \Eﬁ 1t n I~ J 7 : TCollaboration of IAMTS and ASAM to drive forward safety assurance for automated driving through standardization ] (Mobility In

Timeline how to get to certified cyberphysical testbeds for ADS

" 'ﬁ
. - »
I a mt S 1)) ///.‘%\
RERRRE: L :
N

IAMTS Testbed Certification Scheme Development Reglfl.atory readiness: ;
Focus in 2024 Certification of Cyberphysical Testbeds

By 2026

IAMTS Testbed Certification Workshop Series

Focus in 2023 Standardization readiness:

Certification of Cyberphysical Testbeds
By 2025

& |EEE
DIN

INTERNATIONAL
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IAMTSIZB T3 & EEGEA L. WP20D iR & FIEICBARL TS

IAMTSEWP29:8 3R 0D BE R 14
5ONDWGE. Lead/Co-leadt R

UNECE provides a comprehensive framework approach how to test —
automated driving systems which is supported by IAMTS 1: Global Test Scenario Library

e OO ... T oo OO CATARC

2 : Global Advanced Mobility Test beds

-
-

i i

1 1

1 I

1 1

- Safety Management System - NATM:

P C

E of the Manufacturer Q f—rocus VoA E New Assessment TUVRheinland ASAM
2| .;‘6 | Test Method for
Q b s\t . . .
E | . g ,  Automated Driving |3 - Correlation of Physical & Virtual
g - > | @ UG +— Focus WG5S

E ¢ | M

| :§ : 4 :Cybersecurity Testing

! - > ad !

: / A t :

R WG2 I »Virtal Tool E 5 :Certification of HAVs over whole

I (¢ Assessment ! . lifecycle -

opD > Saara il p : ' Source: UNECE y TUV AVL
1 ¢ 1
Focus WG1 Focus WG3 Focus WG4 is

6 :Policies & Regulations
cybersecurity being jamt
arnational Alliance For Mobility Testing And Standardization addressed in UN R 155 CATARC DIN

HFfr: T Collaboration of IAMTS and ASAM to drive forward safety assurance for automated driving through standardization | (Mobility Innovation Week Japan. 20245E11 B 148 ) Z&(Z50 8, . . D I V p
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ERRRE-BEDERS

TERE(LEVDTE, EMNEOHIEENES) (ASAM, Autosar, iamtsss) WERRICEXNRZFHIETS.
(ISODZEZ TS (CEDICEFRIIRELTE, ISORIITIFERIEICRIFTD)

UNITED
NATIONS

Regulation

compliant
technology
scaling and
operation

Standards CATARC Y=

to harmonize and

consolidate Best
Practices and Guidelines
and underpin Regulation

Best Practices and Guidelines
evolved from ‘Use Cases’

to accelerate Standardization

Simplified and Non-Exhaustive visualization

Source : TUV SUD{RTREHIKYSIA
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BANSFREPTEBITARESEFMDIL—LT—HEZTBN . SEOEHEDLISO, WP29ONDIRE
[ZDOWTEBMGERZV =200V

Safety Assessment Framework draft for ADS regional FOT in Japan

@ Validation of ODD considering @ Assessment of ADS safety
hazards performance

Vehicle/ADS
Specifications

) CAccident/incident DB)

Service
Requirements

) (_Traffic flow DB )

Hazardous categorization info.

+ Analysis

Scenario
ma Generation

\4

Feedbacr< to ODD

J Feedback to ADS
C ADS as SUT )
v

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

Risk assessment
(SOTIH *HARA ref.)
N

( oop )

-Use case extraction
-Parameter Ranges

Tools

Test condition
data set
generation

« Risk factors
* Parameters

Safety margin metrics
(Level & frequency)

Evaluation Results

*reference to 1ISO34502 and 1S021448

* Perceptible?
~Preventable?

No

) 4

Reflected in the documentation for approval along with other contents

> 1ISO WG9 TVirtual
validationM EimH IR E->

TWh%
A

—
~

R VERIFILATION
VALIDATION
METHODS
Dr. Henning Mosebach
VWM )—5&

> B EWNAHABRTHY.
WP29IZHBIIAATHIE?

A

Prof. Dr. Joachim G. Taiber
IAMTS Managing director
(Funder IAMTS)

*HARA ; Hazard and Risk Analysis

ERIL—IL A IHDEBNEEDBES, S OEBL AL TORBHAHEHFE |

H AR 11/14E 5EDMobility Innovation Week BW4[ZF [+ 5 Prof. Hideo InoueDFERE I LY k%
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UE . WP29OZH ALLI-EEDHHHHEREDM, SDVPAL, T—2FEA°. PoC priFIchh 55
SRxER. HMExpartB TS &K L-EERGFAONEHEERL-

Safety assurance Break out work shop#t&

> SIP-adus# 5| #= Safety assurance& L CHIMMEMR
#FBL T D Break out work shopz Bl
> 2411114 @ EEHEXRE. BiHKYET2082 DS N

M=

Z Fraunhofer

Sams’office

e o o |

B Practical implementation

» Shared simulation based SA validation flame work and start study
with IAMTS & ASAM bringing them to WP29 discussion

B SDV & Al, Data space

» Shared big picture of Data ecosystem, SDV, ADS, All, etc, and
agreed to define commonality & complementary for next step
collaboration

B From POC to social
implementation

» Shared ATLAS project(Commercial truck PoC) and concept not
only technological but also business approach would be
important for L4 implementation,,
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HL-ERERMSD . MEWP29TIX. ” Virtual testing and credibility assessment” [Z DWW TER N EA T
HY. AnnexDHBRTIL—LT—IhRENTULNBES

WP29IZH(+2Sim;ERDER
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Tokyo Odaiba — Virtual Community Ground
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