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Executive Summary 

This document explains how to use the dataset converter provided in Deliverable 1.2 from Work Package 1.1, 
Task 1.1 by TUM-Althoff. The dataset converter converts multiple recorded datasets into the harmonised 
CommonRoad scenario format. While this document is rather a hands-on description, the theoretical 
background is discussed in Deliverable 1.1. 
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1 Introduction 

The i4Driving research project aims to derive high-fidelity human driver behaviour models in challenging 
driving scenarios. This model identification process relies on the availability of records from numerous driving 
situations. As there are various datasets, focusing on, e.g., different driving domains, it is necessary to 
harmonise the different datasets beforehand. This facilitates the extensive and meaningful data analysis 
which will be necessary for deriving human driver models.  
 
This report presents the work developed, and the results of Work Package 1 of the i4Driving project, which 
prepares, processes and mines Naturalistic Driving Study (NDS) and Driving Simulation Experiments (DSE) 
data to unveil the causal relationship between human/external factors and safety-critical driver behaviours, 
at the level of specific driving situations. To this end, it is envisaged to harmonise traffic scenarios from 
various available datasets to a common data format. Moreover, the harmonised datasets are supposed to be 
unambiguous, plausible, platform-independent, open accessible, and they should cover a varying degree of 
scenario complexity. If the datasets would not be harmonised and kept in their as-recorded data-format, each 
of the work packages which use the datasets for their purposes would have to implement this pre-processing 
on their own. As verifying the quality of the harmonised datasets is an import, but sometimes neglected step, 
this could even impair the quality of the research results.  
 
This document explains how to use the dataset converter provided in Deliverable 1.2 from Work Package 1.1, 
Task 1.1 by TUM-Althoff. The dataset converter converts different datasets into the CommonRoad-Format. 
Additional information on the available datasets and the functionality of the dataset converter are given in 
Deliverable 1.1. 

2 Supported Datasets 

In recent years, data from multiple different driving field experiments has been collected and published as 
datasets. Besides varying driving environments (e.g., highway or urban traffic), the situations differ, e.g., in 
the types of intersections, number of vulnerable road users (VRUs), country of collection, road and weather 
conditions. Thus, datasets for a wide range of driving situations are available. The harmonisation thus far has 
been carried out for seven extensive datasets (see Table 1).  

Table 1: Overview of harmonised datasets. 

Name  Country  Driving environment  Focus on  Reference  

highD  Germany  Highway  Highway traffic  [1] 
exiD  Germany  Highway  Exits and entries  [2] 
inD  Germany  Urban  Intersections  [3] 
roundD  Germany  Urban  Roundabouts  [4] 
MONA  Germany  Highway + urban  Multiple  [5] 
Interaction  Multiple  Highway + urban  Multiple  [6] 
SinD  China  Urban  Signalised intersection  [7] 

 

The first four datasets (highD, exiD, inD, rounD) have been collected by the Institute for Automotive 
Engineering at RWTH Aachen University. By using drones to collect the footage, they developed a flexible 
approach for the dataset recording. Since the infrastructure requirements are low, it is possible to record 
data at locations of particular interest. Therefore, datasets focussing on highway traffic, highway exits and 
entries, intersections, and roundabouts have been collected. 
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The MONA dataset has been collected in a cooperation between the cyber-physical systems group at TU 
Munich, and fortiss. The data has been recorded by cameras on a tall building in Munich, covering different 
perspectives. 

The INTERACTION dataset combines data from China, the United States, Germany, and Bulgaria. It is also 
diverse in the types of traffic situations, e.g., roundabouts, signalised and unsignalised intersections, lane-
changing and merging. Moreover, it claims to offer a high level of aggressive behaviour compared to other 
datasets.  

The SinD dataset has been collected at a signalised intersection in Tianjin, China. Its footage has been 
captured by a drone. In addition, the collected data is enriched with the information about the traffic light 
status. This could be relevant to identifying driver models which describe the driving behaviour for 
approaching traffic lights. 

3 Acquiring the Datasets 

Due to license restrictions of the datasets, the datasets must be requested (for free) and downloaded by the 
individual project entities. For the datasets collected by RWTH Aachen University, this can be done by filling 
in a web form 1. The same procedure applies for the Interaction dataset 2.The SinD and MONA datasets can 
be downloaded from their respective git repositories 3,4. For datasets that have no license restrictions, 
converted and harmonised traffic scenarios are publicly available on our website 5. 

4 Functional Principle of the Dataset Converter 

As the aforementioned datasets store the information in different formats, harmonising this data is 
necessary. Therefore, the CommonRoad scenario format which offers a precise description for traffic 
scenarios is chosen as the target format of the conversion. Two elements are crucial to successfully convert 
the datasets into the CommonRoad scenario format: the lanelet network and the trajectories of the traffic 
participants. 

4.1 Lanelet Networks 

CommonRoad scenario files use lanelet networks for the road infrastructure description. Typically, the 
datasets contain an Open Street Map as a map description. However, this description format is meant to be 
used for general routing purposes instead of high-fidelity map operations as required for autonomous driving 
and data science evaluations. Therefore, these maps are not completely accurate and need some manual 
editing. Moreover, they need to be converted to the CommonRoad lanelet network format which focuses 
on usability for autonomous driving tasks. For this task, automated map conversion tools are available. To 
assert a high quality, the results must be checked and refined manually. 

4.2 Trajectories 

The task of converting vehicle trajectories from other formats into CommonRoad is straightforward as it only 
involves a coordinate transformation. However, one should keep in mind how the trajectories of the datasets 
are obtained: In the mentioned datasets, video footage from bird’s-eye perspective is processed with image 
recognition and object tracking techniques to derive the trajectories of the vehicles. This identification step 

 
1 https://levelxdata.com/highd-dataset/#apply 
2 http://interaction-dataset.com 
3 https://github.com/sotif-avlab/sind 
4 https://gitlab.lrz.de/tum-cps/mona-dataset 
5 https://commonroad.in.tum.de/scenarios/ 
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might add some noise to the trajectory data, leading to physically unfeasible trajectories. To correct this 
noise, filtering techniques are applied. Once this has been done, trajectories can be automatically converted. 

5 Using the Dataset Converter 

The provided dataset converter has the necessary corrections for the named datasets implemented and is 
able to convert dataset recordings according to the user’s needs as described in the following. First, the 
installation procedure of the dataset converter is explained. Subsequently, its usage is documented.  

5.1 Download and Install 

The dataset converter is provided as a docker container. This way, the container can be used without 
additional installations and independent of the operating system. To use the docker container, it is necessary 
to first install the docker software as described on its website 6. 

1. Navigate the terminal to the folder where the “i4driving-datasetconverter-docker.tar” file that 
comes with this deliverable is located.  

2. Load the docker image with the terminal prompt: “docker load --input i4driving-datasetconverter-
docker.tar” 

Alternatively, you can build the docker image yourself following these steps:  

1. Navigate the terminal to the folder “i4driving-dataset-converter” that comes with this deliverable. 
2. Build the docker image with the terminal prompt: “docker build -t commonroad-dataset-converter.”. 

5.2 Usage 

The docker container can convert one dataset at a time. The following steps are necessary:  

1. Download the dataset you want to convert (see Section 1). 
2. Create an output directory on your system.  
3. To start the conversion, run the following terminal prompt: “docker run -v 

PATH_TO_DOWNLOADED_DATASET:/data:ro -v PATH_TO_OUTPUT_DIRECTORY:/output 
commonroad-dataset-converter --obstacles-at-zero /data /output 
NAME_OF_THE_DATASET_COMMAND” 

4. You can stop the conversion by pressing Ctrl+C.  

For the name of dataset commands, the respective names are written in lowercase (see Table 2).  

Table 2: Name of dataset commands. 

Name  Command  

highD  highd  

exiD  exid  

inD  ind  

roundD  round  

MONA  mona  

Interaction  interaction  

SinD  sind  

 

 
6 https://docs.docker.com/desktop/ 
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5.3 Optional Command Flags 

Optional command flags can be used by adding them behind “commonroad-dataset-converter". These are 
listed in Figure 1.  

 

Figure 1: List of optional command flags. 
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