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Virtual Environment APTIV

Environment Simulators mimic the real world by creating digital twin of all the assets in the real world thereby replacing
many test drives on the road with virtual drives.
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Introduction To Open Simulation Interface(OSl)



Open Simulation Interface
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Open Simulation Interface
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The Open Simulation Interface[1] (OSI) is a generic interface based on Google's protocol buffers for the environmental
perception of automated driving functions in virtual scenarios[2]. All the assets from the Environment Simulators are
packed into this OSI standard format. OSI supports a wide range of traffic participants from animals to trains and a

variety of objects in the environment.

Environment Simulator
Moving Objects optional Dimension3d dimension = 1
\ y The 3D dimension of the moving
- N\ optional Vector3d position =2
Stationary Objects The reference point for position
\ 7 optional Orientation3d orientation = 3
p o OSI*Sensor View : arientation of the m
Lanes/Lane Boundaries - > !
\ v E velocity of the movi
- N\ optional Vector3d acceleration =5
Traffic SlgnS/nghtS The relative acceleration of the
b o’ optional Orientation3d orientation_rate =5
- The relative orientation rate of tl
Environmental Conditions ] optional Orientation3d orientation_acceleration = 8
\ J The relative orientation accelers
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OSI In Aptiv Virtual Simulation
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Virtual Simulation: OSI Based Models
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Virtual Simulation: OSI Based Models

EnvSim - 2 oo EnvSim - N

Sensor View

Sensor Data

Sensor Mode| ——— Logic Model

Perception System models, Sensor Model and Logic Model are built with OSI at its core
Different Environment Simulators can be used with Zero change to models
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Virtual Simulation Using RoadRunner

Sensor View Sensor Data

Sensor Model

RoadRunner Logic Model

Developers, testers and system engineers can easily create custom scenarios using RoadRunner
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Interactively design scenes with RoadRunner

File Edit Vi

ew Tools Assets Window Help Environment
DS A M REEREEG S N F NN R S24 A vl o BA2 S 0l0S S

Attributes

Author realistic roads

and intersections = B
Import/export -

OpenDRIVE
Import HD maps

Import Geographic
Information System
(GIS) files

Export to common

0 rusion C ser
driving simulation 03 W ——— I
» W Misc e
0.2 ; 3
. 0.2 » W MyProps | =
enVIronmentS 0.1 » M Signals Bush_Sm05 BldLSmMi Bushes  CalPaim_F. calPalm.
00 » M TrafficControl
0.1 =g

-0.2 » A Rail

» . RoadStyles CalPalm... CalPalm.. CalPalm... CalPalm... CalPalm.

Output | Library Browser

RoadRunner, RoadRunner Asset Library, RoadRunner Scene Builder
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Interactively design scenarios with RoadRunner Scenario

_) SpeedBump Actions.rrscenario | 22a Project | MathWorks RoadRunner R2022a

View Tools Assets Window Help

STY

1l
PaLke

ime: 1.640s

= Ad d Vari O u S Ve h i C I es an d 1 s \ - . :OV"“E:NG Pacing to Slow D?'«'!ri Slr‘"uf‘atm‘n
pedestrians 2

= Author trajectories
= Specify actions and logic
= Parameterize variations

2D Editor | Logic Playback

Name

1 | Hatchback_InitialSpeed

Car_DistanceBehindSpeedBump

Hatchback

() 14.0mis
_ ciieblea Attributes | Metadata [SEREERH

Simulation Tool MathWorks*

Updated
Scenario Edit Tool

RoadRunner Scenario - 202 2 7 .



https://www.mathworks.com/help/roadrunner-scenario/ref/scenarioedittool.html
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Attend the Master Class to learn more on scene and scenaric’zlm:Im
creation
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OSI Trace File Generation
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OSI Visualizer

osi-visualizer = X
File View
Channel 1
Objects O .
0 caoniy
Animals & }
. P
Bicycles
Bridges Port:
Buildings
Cars o
Delineators
MotorBikes Data:
OtherObjects :
Pedestrians
Pylons Load:
ReflectorPosts e
TrafficLights !
TrafficSigns Delay: s
Trailers
Trucks Send to Port:
UnknownObject e
MinR m
2 e MaxR m
I ‘ - s AP deg

00:00 / 00:15
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Sensor View Sensor Data
> >

Developers, testers and system engineers can easily create custom scenarios using RoadRunner

ObJECt_l Vehicle Info
Vel (m/s): 13.89 kph 50.00 mph 31.07

0.00 Str. Angle: 0.00 PRNDL: D
Feature Functions

Status
Overall Alert

BSWw Alert

Object-3 et

CVWTTC
SLC Alert
SLCTTC
SLC Prob

Object-N
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Compare Compare
detections Objects/warnings

Sensor Model Logic Model

Sensor View Sensor Data

- Digital twin of the real-world scenario is created in RoadRunner and fed into the models via OSI. The
results are then compared:

- To validate the models
- To check the performance of updated SW/models
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& ASAM

Association for Standardization of
Automation and Measuring Systems
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Scenario-Based Testing (SBT) with OpenX

g@aﬁchge Validate
ol
Test description Simulation

Test specification description Meodels
= ASAM OpenTEST = OpenMaterial (BMW)

(Test specification description) ‘ ASAM Osl

— Simulated Environment
ODD description

= ASAM OpenODD $ Asamosi

Scenario Description Logging Labels for sensor data

Dynamic Content = ASAM OpenLABEL

= ASAM OpenSCENARIO®
Physical Test

Static Content
= ASAM OpenDRIVE® Hardware
= ASAM OpenCRG® t
Physical site
Scenario pass/fail criteria t
= ASAM OpenSCENARIO® V2.0

Domain = On-Road Driving
= ASAM OpenXOntology
Formal ontological representation of the domain

Postprocess

Labelling
= ASAM OpenLABEL
(Format & labels for objects & scenarios)

Criteria Emgaluation

Store %

: =
Retrieve ;Q‘
Scenario metadata, labels & keywords

= ASAM OpenLABEL
(Labels & metadata for scenarios)

& ASAM
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MathWorks Support for ASAM OpenX Standards

ASAM OpenDRIVE® ASAM OpenSCENARIO®
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» QOSI — Standardizing the interface between simulators and models

» Platform based approach for building models

» Easy and faster scenario creation using RoadRunner

» Collaboration with MathWorks has been very fruitful in integrating OSI to RoadRunner.

Virtual Simulation

Real Environment Domain Controller
f‘?“ ] 1

Detections Objects/Warnings

Sensor .
» > Logic Model
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