 Your. Partner In
- . o B ks
Simulation an

e AT AN
R e
RRE
A

SRR
R
SRR

WA
SRR

-
5
o,

R

N !
‘\\‘\\‘\\ﬁ‘ R0
SR “\\ _‘\“‘n

»

AR SR
W

':‘"?\\\\“ WONSET

dSPACE-Confidential dSPACE



OSI @ dSPACE
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OSI Components

OSl integration in dSPACE

Key takeaways

Ground

View

A

Data

https://opensimulationinterface.github.io/osi-documentation/

e B
. Truth
Eg.\nrolnr:ent i Sensor Model Logical Model Function
e lizaiei Sensor Sensor Sensor
- J
Data

\

dSPACE ASM / Sensor Simulation

m Truck

m Trailer

m Brake hydraulics
® Pneumatics

Engines Electric Components
m Diesel . mVehicle electrical system
m Gasoline My W Electric motors
- m Batteries
m Hybrid drives
Vehicle Dynamics - Traffic

m Sensors

m Physical sensors

: &/é m Traffic objects Sensor Simulation
i é m Traffic environment

OSI as standardized format
for sensor model coupling

dSPACE Hardware and Software
for Simulation and Validation

dSPACE Automotive Simulation
Models (ASM) for vehicle,
environment and sensor
simulation

Provision of SensorView/Ground
Truth as basis for external sensor
coupling

dSPACE


https://opensimulationinterface.github.io/osi-documentation/

OpenX-Workflow

OpenX-Workflow at dSPACE Key takeaways

n jm:“m"‘("::‘?:m OpenDRIVE, OpenCRG,
z \ | OpenSCENARIO can be used for
g —= scenario definition

ASAM OpenSCENARIO®

ASAM OpenCRG®

Coupling of external sensor
models via OSI::GroundTruth

ASAM OpenDRIVE®

§ import

ModelDesk

) Workflow currently running at
multiple customers for MIL, SIL and
HIL applications*

_ Sensor Model

output
MIL SIL HIL (OSI::GT)
= ModelDesk for vehicle and = ASM for vehicle and = Sensormodel as
scenario configuration scenario simulation SL-model, FMU, etc. o -
*in different variations

https://dspace.com/shared/data/pdf/dwc2019/BMW Dr Tim Fricke.pdf

. dSPACE



https://dspace.com/shared/data/pdf/dwc2019/BMW_Dr_Tim_Fricke.pdf

OpenX-Workflow

Details of OSI-Groundtruth

Key takeaways

Object- and road-information for groundtruth area

Objects: Moving objects, stationary objects,
traffic signs, traffic lights, etc.

Road: Lanes and lane boundaries as discrete points
(discretization according to curvature and line/gap lengths)

dSPACE ASM

Animation in MotionDesk

Groundtruth visualization in ControlDesk

Toolchain-integrated OSI
interface

Provision of OSI| road- and
object-information in real-time

Visualization/measurement of
groundtruth information

dSPACE



OSI for external Motion Planner

Current project: Coupling of external motion planner

Key takeaways

dSPACE
ASM

OSI:GT
EE—)

V-ESI API
V-ESI API

<
m
O
n

"O
embotech

PROCRUISER®

Motion Control Interface

= BEV simulation =

= Environment and traffic

simulation =
= S|L-Simulation on VEOS
using V-ESI API =

Motion planning based on
OSI:GT

Combined rural-highway
scenario

Smooth driving trajectories |

= Deterministic SIL-Simulation

Coupling of external motion
planning algorithms using OSI::GT

Deterministic SIL-Simulation
layout (faster than real-time)

Motion planning in combined
rural-highway scenario

Further extension to multi-agent
scenario possible

dSPACE



OSI for Validation of Sensor Perception

Validation of Sensor Perception for SIL Use-Cases

Key takeaways

= Time synchronous provision of

= Physics-based sensor signals (e.g. camera-, radar- and lidar data)

= OSI groundtruth data

= Currently used for testing of perception algorithms

ASM / Sensor Simulation

[
Physics-based

radar signals

—
OSI::GT signals

Device Under Test

e ;
‘Virtual ECU

Time-synchronous OSI::GT
signals with accuracy down to a
millisecond

Can be used for validation of
perception-, sensor-fusion-,
and object-tracking
algorithms

Can be used as complementary
ideal-sensor in sensor-fusion
applications

dSPACE



OSI for Validation of Sensor Perception

Validation of Sensor Perception for SIL Use-Cases Key takeaways
= Combined Visualization in RT-Maps Time-synchronous OS|::GT
signals with accuracy down to a

millisecond

Can be used for validation of
perception-, sensor-fusion-,
and object-tracking

) algorithms

Can be used as complementary
ideal-sensor in sensor-fusion
applications

: dSPACE



Thank you for listening!

Al
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Important Information!

© 2020, dSPACE GmbH

All rights reserved. Written permission is required for reproduction of all or parts of this publication.

The source must be stated in any such reproduction.

This publication and the contents hereof are subject to change without notice.

Benchmark results are based on a specific application. Results are generally not transferable to other applications.
Brand names or product names are trademarks or registered trademarks of their respective companies or organizations.
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