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MathWorks Today
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5000+ staff
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the world

Privately held
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MATLAB
Computer Vision Toolbox MATLAB is a programming environment 

for algorithm development, data 
analysis, visualization, and numeric 
computation.

 Simulink is a graphical environment for 
designing, simulating, and testing 
systems.

 More than 100 add-on products for 
specialized tasks.

Our Products

Simulink
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External Simulators MATLAB & Simulink

Design 3D scenes for automated driving simulation

Update 1

New base product
Does not require MATLAB
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ASAM standards are supported across MathWorks products

 Automated Driving 
– OpenDRIVE
– OpenSCENARIO
– OpenCRG

 Vehicle Networking and Communication 
– XCP A2L
– MDF

 Calibration and Measurement
– MCD-2 MC
– AE CDF

 Rapid Prototyping 
– XIL API
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Algorithms

Decision & ControlsPlanning

Detection Localization Tracking & Fusion

Environments

Scenes

Scenarios

Vehicles

Dynamics

Sensors

Develop Automated Driving Systems
with MATLAB, Simulink, RoadRunner, and Polyspace

Development Platform

Analyze Simulate Design Deploy Integrate Test

Software ApplicationsMultidisciplinary SkillsVirtual Worlds
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Simulate with 
MATLAB & Simulink

Author Scenes & Scenarios

ASAM standards enable reuse of scenes and scenario across 
multiple driving simulation environments

drivingScenario

Simulate with Other 
Driving Simulation Environments

OpenDRIVE & 
OpenSCENARIO
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ControlsPlanningScenarios Dynamics

Detection Localization Tracking Scenes Sensors

Simulate Design Deploy Integrate TestAnalyze

GM synthesizes scenarios from recorded 
data to validate lane centering system 

SAE Paper 2020-01-0718 (technical article)
2020 MathWorks Automotive Conference Presentation (recording, slides)

https://www.mathworks.com/content/dam/mathworks/technical-article/creating-driving-scenarios-from-recorded-vehicle-data-for-validating-lane-centering-system-in-highway-traffic.pdf
https://www.mathworks.com/videos/creating-driving-scenarios-from-recorded-vehicle-data-for-validating-lane-centering-systems-in-highway-traffic-1592820033589.html
https://www.mathworks.com/content/dam/mathworks/mathworks-dot-com/company/events/conferences/automotive-conference-michigan/2020/creating-driving-scenarios-from-recorded-vehicle-data-for-validating-lane-centering-systems-in-highway-traffic.pdf
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Generate scenario from recorded GPS and object detections

Scenario Generation from Recorded Vehicle Data
Automated Driving ToolboxTM

 Ego trajectories are extracted from GPS
 Non-Ego trajectories are extracted from object 

detection list 
 Camera is used for visual verification

Import roads

Extract Ego 
trajectory

Scenario

Convert 
trajectories 
to scenario 

frame

GPS

Object 
Detections

OpenDRIVE

https://www.mathworks.com/help/driving/ug/scenario-generation-from-recorded-vehicle-data.html


12

Export to OpenSCENARIO
from MATLAB

Import OpenSCENARIO
to ESMINI

Generate scenarios in MATLAB and play in ESMINI

%% Export driving scenario to OpenSCENARIO
oscFilename = "playbackScenario_OSC.xml";
export(scenario,"OpenSCENARIO",oscFilename);

esmini
--camera_mode driver 
--road_features off 
--osc "playbackScenario_OSC.xml"
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Simulate with 
MATLAB & Simulink

Author Scenes & Scenarios

ASAM standards enable reuse of scenes and scenario across 
multiple driving simulation environments

drivingScenario

Simulate with Other 
Driving Simulation Environments

OpenDRIVE & 
OpenSCENARIO
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Preserving Data 
Fidelity with 
OpenDRIVE

John Pallag
MathWorks
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Introduction

 John Pallag
 RoadRunner/VectorZero
 MathWorks RoadRunner team

 OpenDRIVE
 Road Editing
 HD Maps
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Data Fidelity

Determining "how close" the 
resulting data lies to the source 

data

After performing operations on the 
source, how similar is the resulting 

file (ex. Load -> save)

Does the data still contain usable 
information?
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Why is data fidelity important? 
(besides the obvious) Real-world 

accuracy

Internal 
formats
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Real-world accuracy

 Current OpenDRIVE:
 OpenDRIVE 1.5+ <dataQuality>
 GIS data with the same projection
 Future:
 Working with data from different projections
 Working in software with different projections
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The internal format

 1. Import OpenDRIVE
 2. Make changes to internal 

scene/scenario
 3. Export OpenDRIVE (same?)

Editing OpenDRIVE is tricky
• Adjusting the start of a slip road or on/off ramp
• Adjusting the start of a lane

Simulating on OpenDRIVE is tricky
• Complex curve and offset curve computations
• Complex elevation model
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Areas of fidelity 

Geometry Id/Name Types/Subtypes UserData
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Geometric fidelity

• "Are the numbers the same?"
• Testing points along lanes/reference road
• Area Model: Points match

Same projection:

• Testing points have the same lat/long
• Testing geometry still has no "leaps" or "kinks"
• Area Model: Exported points have the same 

lat/long

Different projection?:
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Id/Name fidelity  "Are my ids still correct?"
 Ensure software "down the 

pipeline" can use the data
 Common Example:

Add an off ramp to a stretch of 
highway represented as one 
<road> in OpenDRIVE
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Type fidelity

 Already progress in upcoming 
OpenDRIVE versions

 A common understanding of 
signal/sign/object types

 Maintaining 
signals/signs/objects that 
may be unused

Verkehrszeichenkatalog (VzKat) 8
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User Data fidelity

 OpenDRIVE <userData>
 Can be important for pipelines
 Can carry information from source data
 Common data currently stored in <userData>
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Conclusion

 Software in a pipeline has different needs of the data
 How can the format help ensure the important data remains through the 

pipeline?
 How can the format encourage usage standardization?
 How can OpenDRIVE grow to better represent real-world data and "just 

work" with other GIS data?
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