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From Experiments 

Maximize coverage by testing representative scenarios that are highly varied.

to Simulation

____________
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The World is a Diverse Place

Roads, Lanes, and Markings

Props and Signs

Geographic and Map data

Actors – attributes and trajectories
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RoadRunner Scene Builder

RoadRunner 

RoadRunner Asset Library

RoadRunner Scenario 

3D model from: Hoang Vu, CC BY 4.0
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From Experiments 

Maximize coverage by testing representative scenarios that are highly varied.

to Simulation

___________
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What are Scenario Variations?

Changes to actions, positions, speed Changes to roads and lanes Changes to props and traffic
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What is needed to maximize the value gained from 

generating driving scenario variations?
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Interoperability – use best fit tools for your workflow

▪ Why it matters

In a challenging domain with 

varying needs, it allows you to 

leverage strengths of many tools 

and facilitates collaboration.

▪ Contemporary approaches

Support for ASAM OpenX® 

standards.

OpenSCENARIOOpenDRIVE

RoadRunner RoadRunner Scenario 
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What makes a scenario?

SCENARIO

Scene

Actors

Actions

Parameters

Constraints/Modifiers

SIMULATION

REQUIREMENTS REAL-WORLD DATA
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What makes a scenario?

SCENARIO

Scene

Actors

Actions

Parameters

Constraints/Modifiers

SIMULATION

REQUIREMENTS REAL-WORLD DATA

v1 = 11 m/s
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What makes a scenario?

SCENARIO

Scene

Actors

Actions

Parameters

Constraints/Modifiers

SIMULATION

REQUIREMENTS REAL-WORLD DATA

v1 > v2
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OpenSCENARIO

V2.0

OpenSCENARIO

V1.x

Export to ASAM OpenSCENARIO

RoadRunner Scenario

Interoperability - export scenarios to OpenSCENARIO V1.x and V2.0

MathWorks is an ASAM Member 

and actively participates in the 

OpenSCENARIO 2.0 

Implementers Forum 

https://github.com/esmini/esmini  

RoadRunner Scenario 

https://www.mathworks.com/help/roadrunner-scenario/ug/export-to-asam-openscenario.html
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Interactivity – representative scenes from geographic data

Import Scene Data

RoadRunner

https://www.mathworks.com/help/roadrunner/import-scene-data.html
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Interactivity – minimize ‘zero-to-simulation’ time

▪ Why it matters

Leverage humans’ intuitive 

understanding of real-world 

driving to design new scenarios 

or modify existing ones.

▪ Contemporary approaches

Interactive UI to define and 

modify the various components 

of a scenario.

Scenario Edit Tool

RoadRunner Scenario

https://www.mathworks.com/help/roadrunner-scenario/ref/scenarioedittool.html
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Interactivity – understand what actors are doing and why

▪ Why it matters

Analyze actor behavior and 

make informed decisions for 

improvement.

▪ Contemporary approaches

Visualize scenarios with run-time 

annotations.

Define Scenario Logic

RoadRunner Scenario

https://www.mathworks.com/help/roadrunner-scenario/ug/define-scenario-logic.html
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Interactivity – understand what actors are doing and why

▪ Why it matters

Analyze actor behavior and 

make informed decisions for 

improvement.

▪ Contemporary approaches

Visualize scenarios with run-time 

annotations.

Provide quantitative metrics to 

evaluate system performance.

Highway Lane Change Planner with RoadRunner Scenario

Automated Driving Toolbox, RoadRunner Scenario, Simulink, Navigation Toolbox

https://www.mathworks.com/help/driving/ug/highway-lane-change-planner-with-roadrunner-scenario.html
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Automation – representative scenes from HD Map data

RoadRunner Scene Builder

https://www.mathworks.com/products/roadrunner-scene-builder.html


26

Automation – representative actors from real-world sensor data
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Automation – representative actors from real-world sensor data

Actor trajectories 

Road and Lanes

Trees

Buildings

Roads

Roadside objects

Automated Workflow

Scenario Builder

Add-on to Automated Driving Toolbox

CameraLidar

GPS

IMU

Radar Lanes

Object List

Using recorded sensor data:

https://www.mathworks.com/matlabcentral/fileexchange/117450
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Automation – reuse actors in other scenes

Relocate Scenarios

RoadRunner Scenario

https://www.mathworks.com/help/roadrunner-scenario/ug/relocate-scenarios.html
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Automation – programmatic workflow and authoring

ASAM OSC

RoadRunner Scenario

* Some programmatic variations shown are not available in a public release of RoadRunner Scenario
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Automation

▪ Why it matters

Accelerate scenario generation to 

allow faster and more comprehensive 

testing.

▪ Contemporary approaches

Scene generation from HD Map data

Scenario generation from sensor data

Scenario reuse across scenes

Programmatic APIs



31

Elements of Practical Scenario Variation

Interactivity AutomationInteroperability



32

Continue the Conversation on Driving Scenarios

Interactivity AutomationInteroperability

Meet us at exhibitor booth 15!

Or email: automated-driving@mathworks.com
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