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Remote Adaptable Prototype-in-the-Loop
Introduction

RA-PiL

• Remote:

• V2X communication between 
simulation and real vehicle.

• Adaptable:

• Detection, generation, evaluation of 
scenarios with artificial intelligence.

• Prototype-in-the-Loop:

• Testing of prototypical system in hybrid 
(real/virtual) environment. 
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Co-Simulation Framework



Remote Adaptable Prototype-in-the-Loop
Intelligent Scene Detection
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Cooperative
Driving

Functions



Remote Adaptable Prototype-in-the-Loop
Hybrid Reality
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• 1 real and 2 virtual vehicles.

• Integration of continuous 
cooperation extended 
(IMAGinE concept).

• Exemplary demonstration 
on function F1.



Remote Adaptable Prototype-in-the-Loop
Hardware Setup
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Simulation 
Office Real 

Test Vehicle

• TRIWO Testcenter Pferdsfeld.



Remote Adaptable Prototype-in-the-Loop
Hardware Setup

12/05/2022 IMAGinE FINAL EVENT 6

Simulation 
Office

Real Test Vehicle
(IMAGinE Opel Insignia)



Remote Adaptable Prototype-in-the-Loop
Simulation Example
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Open-Loop



Remote Adaptable Prototype-in-the-Loop
Testing of Human-Machine Interface

• Real test vehicle is manually driven.

• Cooperation system triggers instructions for the driver.

• Instructions are displayed on the instrument panel cluster.
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Remote Adaptable Prototype-in-the-Loop
Result
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Closed-Loop



THANK YOU
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