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Abstract 

As advanced driver assistance systems (ADAS) are continuously upgrading, the testing standards, descriptions are 

evolving as well. The border disappears more and more between simulation and real-world testing. For more 

accurate repeatable scenarios we need a new method, which helps to make faster the process of scenario creation. 

The result for this would be the connection of simulated scenarios and real test equipment. Our result includes 

several components such as HD maps, industrial simulation software, OpenSCENARIO compatibility, MATLAB 

programming, AB Dynamics software and test equipment. With HD maps and OpenSCENARIO compatible 

simulation software we can create GPS accurate scenarios. Then, the own developed MATLAB program can convert 

the OpenSCENARIO file into a new format, which is readable by AB Dynamics software. After this process the last 

step is the real-world testing with AB Dynamics test equipment. 
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1 Introduction 

The continuous development in the production of self-driving vehicles and ADAS driving assistance systems is also 

creating an increasing demand in the field of vehicle testing. The newly built ZalaZONE Automotive Test Track and 

the Budapest University of Technology, working closely with it, provide an excellent opportunity for this [1]. 

 

Fig. 1 ZalaZONE Proving Ground 

Not only the self-driving and ADAS functions but also the general vehicle dynamics tests are possible on the test 

track. These measurements require a lot of preparation, even several hours of parameterization. Additional unforeseen 

problems may occur on the test surface. The development is intended to make this test preparation, repetitions, and quick 
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modifications smoother. The way to do this is to simulate test cases and transfer them to a real test environment using 

AB Dynamics test tools. A conversion program has been created for this purpose, linking the simulated and real 

environments [1]. 

2 ZalaZONE Proving Ground HD Maps 

The implementation of the scenarios in a simulation way is based on cm-accurate orbital models and HD maps. It is 

a basic requirement that the position of the simulated vehicle is as close as possible to the position of the real vehicle. To 

achieve this, the modules of the real test track were measured up by laser scanning. From this, a point cloud was created, 

on which a 3D model could already be developed, from which the OpenDRIVE format corresponding to the needs of 

the simulation software could be exported. This trajectory modeling activity was performed using RoadRunner software 

[2]. 

 

The models are freely available at the website of BME Automated Drive Lab: 

https://www.automateddrive.bme.hu/downloads.   

 

Fig. 2 ZalaZONE Handling Course Point Cloud (left), 3D Model (right) 

3 Scenario creation in simulation software 

The software used is VTD Vires, which not only handles OpenDRIVE files but also supports the creation of 

OpenSCENARIO files. Adapted to the developed conversion mode, the parameterization of a scenario is 

performed by the following steps: 

1. Open the Scenario Editor, where you can load the previously created OpenDRIVE track model. 

2. Then come the placement of the vehicles participating in the scenario. 

3. Then the most important step is to add routes and assign them to a specific participant. 

4. There are several options for adding a route:  

a. You can also freehand add points that the software connects with straight lines, this is the 

polyline setting. The position of the recorded points can be changed later. 

b. Another option is to use a spline. 

c. For accurate route planning for NCAP tests, however, the clothoid setting is used. This creates 

the most accurate route and is also the most suitable for subsequent data processing and 

conversion. 

5. You can then set how the vehicle relates to the route: 

a. Drive through it in self-driving mode. 

b. Walk the route by performing various actions. (This is our preferred setting.) Actions can be 

used to divide a route into sections according to specific accelerations and target speeds. 

6. The desired test vehicle must be placed on the routes with actions (min. 4). 

Finally, the finished Scenario must be exported in OpenSCENARIO format. 

A top view of a Cut-out Scenario with 2 participants + 1 static target created in the scenario editor is shown in 

the following figure: [4] 
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Fig. 3 View of OpenSCENARIO in editor 

4 OpenSCENARIO Converter 

The compiled and exported OpenSCENARIO file must be converted to readable file for ABDynamics tools. To 

accomplish this, we have developed a converter in MATLAB software environment that converts files into a structure 

that can be directly processed by AB Dynamics test tools software.  

 

Fig. 4 GUI of OpenScenario Converter  

The initial files for the conversion are OpenSCENARIO with XML extension and OpenDRIVE with XODR 

extension. Based on the XODR, it determines the center of the orbital relative coordinate system from Latitude, 

Longitude GPS data. The XY coordinate data collected from the XML is positioned accordingly. The converter retrieves 

the coordinates from the text data, then converts them into a usable number format and compiles them. It needs to decides 

whether it is one or more routes. Depending on this, one or the other way of the program continues to work. The two 

way go through almost similar tasks, but for multiple routes, it runs until you have done the calculations for each route. 

In a multi-participant scenario, the starting position of each route must be shifted relative to the center of the common 

coordinate system. To make this happen: the starting point of the first participant gives the center of the coordinate 

system, and the others are positioned accordingly. An essential element of the converter is the use of the speed profile 

from OpenSCENARIO to create as accurate run as possible in time and space compared to the predefined scenario. 

Speed and acceleration data are defined in maneuvers, along with their XY coordinates. The program also collects this 

data and compares it with the routes to determine which sections are subject to what acceleration and target speed. Based 

on the information already available, it calculates the main data for each route, which are Distance, Time, XY 

coordinates, and curvature. After the main data, the additional ABDynamics file information is also printed and then 

saved as a file with a PMC extension per path. This file format can be read by ABDynamics software. 

Action 
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Trajectory
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Fig. 5 Converted Clothoid Trajectory and Speed Profile in MATLAB 

5 AB Dynamics tools preparation  

The PMC files can even be edited by the AB Dynamics software. The speed profile can be checked and minor errors 

can be corrected manually here. The center of the coordinate system, which calculated during the conversion, can be 

specified together with the underlay, positioned according to GPS. All the routes belonging to the scenario are loadable 

into the common coordinate system. On these a preliminary offline Collision Check can be run, so as to see the time 

course of the participants on the track in a simple visualization. If this is the same as the simulation you created earlier, 

the user can go for a test performed with real test tools. This data can also be loaded for vehicles with steering and pedal 

robots and platforms carrying dummy puppets, so even a complex scenario can be implemented. The whole process of 

pre-building the scenario in a simulation and converting it with a few clicks using a converter greatly speeds up the 

compilation of real tests. The design phase can take place immediately in the simulation. It is not necessary to structure 

the route separately in each section in AB Dynamics software for each participant. There are no pre-measurements to 

set the coordinate system, all of which can be specified in advance and new files can be generated quickly even after any 

modifications. 

 

Fig. 5 Compare of the trajectory in editor and in the AB Dynamics software  
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6 Conclusion and future work  

According to the experiments of real tests, the development makes easier the whole testing process. The GPS position 

is accurate and the speed of the vehicles is appropriate, but not exactly the same as the simulated. 

The working environment is demonstrated here: https://www.youtube.com/watch?v=6X10POWy3uY 

As future work, we need to develop the converter’s speed profile counter and we have a lot of other potential. 

We can try to cover the OpenSCENARIO’s maneuvers, like lane change, stop, backward or the movements of the 

autonomous mode of the Vires Simulation. The final goal is the conversion of any kind of OpenSCENARIO file. 

Acknowledgement  

The research reported in this paper and carried out at the Budapest University of Technology and Economics 

has been supported by the National Research Development and Innovation Fund (TKP2020 National Challenges 

Subprogram, Grant No. BME-NC) based on the charter of bolster issued by the National Research Development 

and Innovation Office under the auspices of the Ministry for Innovation and Technology. 

References 

[1] https://zalazone.hu/ 

[2] https://www.automateddrive.bme.hu/downloads.  

[3] K. Gangel, Z. Hamar, A. Háry, Á. Horváth, G. Jandó, B. Könyves, D. Panker, K. Pintér, M. Pataki, M. Szalai, 

Zs. Szalay, T. Tettamanti, V. Tihanyi, B. Tóth, B. Varga, Zs. J. Viharos (2021). Modelling the ZalaZONE 

Proving Ground: a benchmark of State-of-the-art Automotive Simulators PreScan, IPG CarMaker, and VTD 

Vires 

[4] Marius Dupuis (2017). VTD VIRES Virtual Test Drive  

[5] https://higherlogicdownload.s3.amazonaws.com/AUVSI/14c12c18-fde1-4c1d-8548-035ad166c766/Up-

loadedImages/2017/PDFs/Proceedings/ESS/Wednesday%201630-1700_Marius%20Dupuis.pdf 

 

 


