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NI Simulation

• Mature 4th generation product

• Best in class support organization for Unreal 

Engine advanced development

• Create world accurate High-Fidelity scenarios 

in hours with Real-to-Virtual solution

• Market leader in Real-Time High-Fidelity 

Emulation of LiDAR, Radar, Camera, 

RPM, Ultrasonics, GPS, and IMU sensor 

• Create any perception test case in minutes

Solution Benefits

HIGH FIDELITY ENVIRONMENTS

PHOTO REALISTIC

LiDAR COLOR SPACE

PHYSICS BASED RADAR
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monoDrive Real Time Open Simulation Platform

Control and State Updates (TCP/IP JSON) 200 Hz Sync

Sensor Update Layer 10-100 Hz Sync

Scenario Configuration (TCP/IP JSON) Asynchronous

Scenario Scoring Layer  (TCP/IP JSON)

Scenario ControlSensorsHigh Fidelity Environments Ground Truth OpenScenario 2.0 Scenario Reporting

Vehicle DynamicsMotion ControlTrajectory PlanningPerceptionLocalizationOpenDrive 1.6
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High Fidelity Physics-Based Sensor Models
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monoDrive LED Lighting Solution

{

“Lumens”: 4000,

“Headlight_Cone_Angle”: 50,

Temperature: 10000

}

{

“Lumens”: 5000,

“Headlight_Cone_Angle”: 75,

Temperature: 8000

}

{

“Lumens”: 6000,

“Headlight_Cone_Angle”: 65,

Temperature: 4300

}
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Intelligent Automotive Lighting Solutions
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Why to Use a Virtual Environment
Vehicle Calibration

• Increase efficiency

• Start tuning before the vehicle is available

• Eliminate dependencies of external factors

Improve Testing

• Scenario based testing

• Cover corner cases that are risk or difficult to be validate on the vehicle

• Reduce number of bug fix releases

Development of New Features

• Implement ideas on SIL

• Validate concepts and feasibility before 
having a prototype

New Customers

• As virtual vehicle demo, to show features to new customers in an 
agile, visual manner

• During technical reviews, as value added on the development process
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Why We Chose monoDrive

We did a review of several tools available in the market, the main reasons why we 

chose monoDrive are:

• Availability of the lighting API to simulate Pixel LED headlamps

• The virtual sensors that are provided with the tool

• The existence of different clients to connect with our automation setup (LabVIEW and Python)

• The scalability of the setup to support more complex simulations in the future
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How We Integrated monoDrive in Our Toolchain

DUT

Input 

Adaptation

Block

JSON

CAN / LIN / DI /DO / …JSON

CAN / LIN / DI /DO / …Output

Adaptation

Block

• We use “adaptation blocks” to communicate between monoDrive and the DUT, these blocks configure the

monoDrive sensors, lighting API, and the mapping of the information to the DUT.

• The Output Adaptation Blocks receives the JSON command from the monoDrive sensor, process the

information for the specificproject and stream the information through the corresponding channel.

• The Input Adaptation Block captures the information from the DUT and mapped this information using the

Lighting API to send it to monoDrive
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Adaptation Blocks

We chose the LabVIEW object-

oriented programming design for

the adaptation blocks, this allowed

us to define the main application in

a generic way and add child classes

as required to support new projects

or different interfaces.
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Input/Output Adaptation
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Vehicle Calibration

A) Performance with default calibration B) Performance after tunning
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Testing Complex Scenarios
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Evaluating the System From Different Perspectives
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Night Drive Simulation
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Conclusions
• It is possible to calibrate the system on the virtual environment: The performance observed on the virtual environment is

representative of the performanceobserved on the real vehicle.
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Conclusions
• The use of the virtual environment has a positive impact on efficiency and planning: 40 hours of tuning on a virtual environment

can be done in a week, on a real vehicle will take more than a month

Calibration On Vehicle Calibration On Virtual Environment

Commute time: 1h Commute time: 0h

Vehicle Preparation: 1h Setup Preparation: 0h

Test shall be done at night and with good weather 

conditions

Test can be done at any time

Unexpected vehicle failures can delay or even cancel the 

night drive

No dependencies of external factors

The system shall be mature enough to do the validation Testing and calibration can be done in MIL

Vehicle shall be driven to start position each time, 

controlled exits shall be respected on the test track

Test can be stop and re-started at any time, there is no 

safety concerns

Minimum 3 people required on a night drive 1 person can run even complex scenarios
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Conclusions

• The use of a virtual environment has a great advantage on the evaluation of the system: Issues not found during system test
validation and vehicle validation were caught using the virtual environment

Testing On Vehicle Testing On Virtual Environment

Scenarios are restricted to the availability of 

vehicles and infrastructure

Any number of vehicles can be used, and any type 

of setting can be created.

Repeatability is hard to achieve, driving styles and 

human error is an uncontrollable variable.

With replay mode, the scenario is executed in the 

same way every time.

Regression test at a vehicle level is sometimes not 

possible, certain scenarios are executed only once.

Regression can be executed on each SW release
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GROUND TRUTH EXTRACTION & 

DIGITAL TWIN CREATION DEMO
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Questions




