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OpenMATERIAL proposal

2 Overview

2.1 Motivation

Accurate sensor simulation that can replicate physical phenomena is necessary for safety
evaluation of ADSADAS invirtual space.

However, previous simulations were heavily limited by computational power and avail-
able memory, and while they appeared visually beliavahle they were not physically ac-
curate. As a result, previous simulations were primarily used during the early stages of
development, where precise physical modeling was not necessarily required,

With increased computing power znd streambined simulation technigques, virtual test-
ing plays a more powerful role at all stages of system development This correlates with
the growing need to accurately represent the real world in simulstions, zo-called digital
twinz. ezpecially as the need for physical senzor simulation increases.

Cne fundamental step to describing the real world virtually is a full physical description
of all abjects. This includes their materal properties, their gesmetries, and also other en-
vironmental effects. To ensure 3 focused scope, this project will target material property
and geometry definiton, Additeonal initiatives will be necassary to address other aspects
needed for the definition of a digital twin.

s by imp to the rep! of data and attri zuch
as scenarios, road data, and ASSET data, necessary for ADYADAS simulation in order to
promote the arculation of these data and to obain consistent results among different
systems.

Hers road data is the geometry data of objects such as roads, lanes, and road markars an
roads. ASSET data is 20 gaometric shape data of road surfaces, surrounding structuras,
and weffic participants such as vehiclas.

Standardization activities have been conducted for scenarios and road data using
OpenSCENARIO, CpenDRIVE, OpenCRE, and other standasds. Itis also necessary to ad-
vance standardization for ASSET data and their attribute data,

3 Technical content

This chapter provides an overview of the proposed OpenMATERIAL data struc-
ture,

3.1 Data contents

Ta achieve the goal of obtaining consistent test results among all stages of
ADPADAS si { g, sensor simul driving, and re-
sult validation) and scross different systems, OpenMATERIAL aims to standard
data structure for ASSET. Therefore, it iz necessary 1o include not only 30 data
and accompanying material characieristic infarmation but alsa information rele-
vant to ADYADAS simulation retated to the ASSET in the structure,

Az examples of data types to include in this structure, the following are listed.

30 Shape data
30 geometic Infermation such a5 polygens and Dasic animation infor-
mation such as bones.
= Material parameters
Material properties data associated with 3D shapes.
# Parts behaviar information
Behaviorintormation of parts in ASSET.
= Part semantic information
Semantic information of ASSET components.
» Data description mformation
Diata feature infarmation.

“Part semantic information” refers to the metadata of the elements within the
file. This metadata includes various attributes of the components, such as the
part type, coordinates, ofientation, and color, This enables the system to read the

3.2 Data Structure

Amond the contents data mentioned above, “material parametess,”, gre likely
to include data abtained by measuring physical phenomena for the purpose of
conducting physical  such data consists of
tables of tens of thousands of rows and it s not practical to include all material
measurement data in a single ASSET data file from a maintaingbility and data
size perspective. The same apples to 30 shape data, and by adopting & separate
file structure, it becames possible to share data among multiple ASSET data files,
In OpenMATERIAL, it is also possible to separate 3,0 shape data and assaciated
maiarial propeny data into @ separate file structure from the ASSET file,

ASSET File If 30 data File
|

N

303 sape data
Chrmices bk
[T

other ASSET File

Frrts bahavies ify

Fmts samantic ik
Cata descret

g
3 Duta il
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Fig1 Data Structure.

3.3 3D data structure and associating with material data.

As mentioned eartier, in OpenMATERIAL, iT s pessible to separate ASSET files and 30 shape
files, In that case, we do not specfy the format of the 30 shape file. The format must be
& general scena graph structure where aach node that becomes a hierarchicat structure has a
node name and infarmation such as material name and UV infermation can be added to those
nedes,

Material characteristic data needs o be associated with the target 30 model. if 30 shape data
files and material data files are separated from the ASSET data it the manner shown in Figurs
1, within the ASSET diata Mg, the 3D shape data and matesial data will only B in the Torm
of fink Information to external ez In this case. the association between the 30 shape and
miterial information can only be done by linking the material name set in the 20 shape and
the materal name declared in the material data.

ABSET fie !*rf‘\'f" A0 data file

Crininl 5

FigZ: 30 data siruchure and associating wilh maierial daa
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