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Robopilot Simulation & Validation 
 

The validation process for all vehicles requires rigorous testing. We start with simulation, driving millions of miles 

to test and measure a greater number of variables and parameters on a shorter timescale. This allows us to learn 

quicker, as the system evolves and becomes more intelligent. Tessolve played a key part in this, as can be seen in 

the figure below. 

This document gives an overview of the Tessolve contribution on the Robopilot project.  

Tessolve developed a virtual verification system that can test the ADS (Autonomous Driving System).  The solution 

developed can reduce dependency on the physical trials and helps to achieve million miles of road testing to help 

build trust in autonomous vehicles. 

Main outcomes 

The end-product for Tessolve is the Virtual Verification System capable of: 

• Testing the Robopilot ADS software in a virtual environment, capable of integrating ADS from other vendors. 

• Producing results comparable with physical trials. 
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Figure 1: Virtual Verification System high-level view 

The virtual verification system consists of three stages: 

• Design the Test: The test engineer can design the test (based on the test specification, standards, and 

results from previous tests) by describing the sequence of events (temporal and spatial) in a configuration 

file. A test configuration file specifies information with respect to: 

▪ Test: Map for simulation, centre of simulation coordinates on the map, duration in time ticks. 

▪ Test Vehicle: Number of test vehicles to originate, time tick to originate, positions of test 

vehicle (coordinates / distance from the ADS/ waypoint), colour, stationary or moving, speed. 

▪ Test Walker: Number of walkers, time tick to originate, position of the walkers, stationary or 

moving, destination, colour, speed. 

▪ Weather conditions: Time tick of change in weather, type of weather. 

• Run the Simulation using the Tessolve test bench: The test engineer runs a virtual simulation 

based on the configuration file and other arguments via the CLI (command line interface). A successful 

simulation requires three interacting software components: 

▪ CARLA – Unreal Simulator: Provides the environment (including the maps) for running the virtual 

simulation. 

▪ ADS / ACS: The software of the autonomous vehicle that is being verified. 

▪ Tessolve Test Runner: This is the application designed by Tessolve which reads the configuration file 

and runs the test. It interacts with the CARLA and the ADS and records the results of simulation in a 

log file. 

The three interacting components together create a working test bench. 

• Store the Results: The final part step is storing the results into the POSTGIS database for comparison 

(with results from Physical trials) and analysis. The results can also be used to design new tests thus 

creating a feedback loop. The database uses the schema as depicted in Figure 2. 
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Figure 2: PostGIS DB schema 

A detailed view of the Virtual Verification System is available in Appendix section Detailed view of the 

Virtual Verification System 

By-product of the development process 

The virtual verification development process resulted in additional outcomes that include: 

• Improvement to the ADS functionality: A variety or tests were performed on the ADS software; these results 

were used by Arrival to enhance the ADS SW behaviour. This gradually helps us evolve a robust software 

solution. The different type of tests includes: 

Functional testing Non-functional testing 

Sanity testing Interface testing Specification testing 

Smoke testing System testing Compatibility testing 

Regression testing Security testing Installation testing 

Black-box testing  

• Learning made on the project: Robopilot allowed Tessolve to interact with various industrial and academic 

partners, improving domain knowledge on autonomous driving. 

• A comprehensive simulation environment that can be easily extended and used with different ADS for new 

clients.  

Advantages of the Virtual Verification System 

• It is an automated system with a feedback loop that can integrate the ADS / ACS from any vendor. 

• The scalable solution that can be run on multiple machines and incorporate a fleet management 

simulation. Can be further extended to perform a detailed security simulation. Can be used on variety of 

CARLA supported maps. 

• The solution will be further augmented with a GUI and database support to capture results from physical 

trials. 
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Contact Details 

Mike Bartley, SVP VLSI, 

Tessolve Semiconductors 

mike.bartley@tessolve.com 

Gaurav Maheshwari, Technical Project Manager 

Tessolve Semiconductor 

gaurav.maheshwari@tessolve.com 

 

Appendix 

Detailed view of the Virtual Verification System 

 

Figure 3: Virtual Verification System detailed view 
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