
 

 

 

BACHELOR THESIS 

Degree on Industrial Electronic Engineering and Automation 

STUDY OF THE IMPLEMENTATION OF AN AUTONOMOUS 

DRIVING SYSTEM 

 

 

 

Python code user guide 

 

 

Author:  Marta Basquens Muñoz 
Director:  Gerard Escudero Bakx 
 
 
Convocatory: January 2020 
  





Index 

1. DOWNLOAD AND PREPARATION ___________________________________ 3 

2. CODE EXECUTION ________________________________________________ 4 

2.1. “Main” folder content ............................................................................................. 5 

2.1.1. Main ........................................................................................................................ 5 

2.1.2. Settings .................................................................................................................... 5 

2.1.3. CarEnv ..................................................................................................................... 5 

2.1.4. Agent ....................................................................................................................... 6 

2.1.5. ModTensorboard .................................................................................................... 6 

2.2. “Misc” folder content .............................................................................................. 6 

2.2.1. Print spectator coordinates .................................................................................... 6 

2.2.2. View start positions................................................................................................. 6 



1.  Download and preparation 

1. Download folder “Autonomous driving”. It should be shown in .zip format.  

 

2. Decompress “Autonomous driving” into any desired location. This folder won’t affect the 

performance of the code, see below.  

 

3. Make sure you have installed CARLA simulator. Check section 7. CARLA on “Report and 

Appendices” for further information.  

 

4. Navigate to the decompressed “Autonomous driving” folder.  

The content of the folder should be the following.  

 

 

5. Copy all the files contained in “main” folder into ...\PythonAPI\examples\ or the path where 

the premade code examples are located inside CARLA rooth path.  

 IMPORTANT:  If the files are located in another directory, carla library won’t be found and 

the execution of the code will fail.  

6. Copy all the files contained in “misc” folder into the same path.  
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2. Code execution 

1. Open Spyder IDE.  

2. Open a command terminal and execute CARLA simulator. Wait until it completely loads. 

3. Open “main” script.  

4. Once all settings are correctly set (see below, section 2.1) run script “main”. Or press “F5”.  

 

 NOTE:  Always in the first execution after opening Spyder IDE, the terminal prints several logs 

and warnings. This is not critical if the versions for every program installed are in the ones described 

in the “Report and Appendices”.  

If the code is executed more than once without restarting Spyder IDE, the terminal will only print 

the following:  

 

5. Once the program is running, a progression bar representing the current episode, the total 

time the model has been running and the total time of the previous episode should be visible 

in the IPython terminal.  

 

6. Set CARLA simulator window to be the main one, just to see the car going. Enjoy!  

  



2.1. “Main” folder content 

The “main” folder contains all the code related to the autonomous driving used in the thesis. All the 

files are required to make the agent work.  

2.1.1. Main 

Run this script to execute the whole code. It is not necessary to modify this script in the first execution. 

However, some parameters that will affect future model performance can be toggled according to user 

necessities.  

What can be modified here?  

➢ Random seeds for more repetitive results 

➢ Epsilon decay/recovery strategy 

➢ Logs 

2.1.2. Settings 

It is recommended to always modify this script prior running “main” script. Make sure all the desired 

settings are well introduced in the code before each execution.  

What can be modified here?  

➢ Choose training/testing mode 

➢ Choose new/load model 

➢ Simulator visualization parameters (including spawn point) 

➢ Reinforcement Learning settings 

➢ Host settings 

➢ Able/Disable sensors 

2.1.3. CarEnv 

This script contains all the environment described for the model. This script can be modified freely by 

the user if the sensors/actions/rewards need to be modified respect to the original development.  

What can be modified here? 

➢ Host connection 

➢ Sensor definition 
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➢ Actions 

➢ Rewards 

2.1.4. Agent 

This script contains all the code related to Artificial Intelligence and Reinforcement Learning. It is just 

recommended to modify the type of neural network for testing purposes.  

What can be modified here?  

➢ Definition of the Neural Network 

➢ Learning methodology 

2.1.5. ModTensorboard 

This script contains a modified library based on tensorboard, a tool for providing measurements and 

metrics visualization. Using this modified library instead of the base one grants lower measurements 

frequency, which means faster agent performance.  

 IMPORTANT: this script does NOT need to be modified.  

2.2. “Misc” folder content 

The “misc” folder contains other useful code for the final user, although not essential for the execution 

of the final program.  

Before running any script, open a window with CARLA simulator and the desired map to be scanned.  

2.2.1. Print spectator coordinates 

This script can be useful to know the coordinates of any point of the map and later using them to spawn 

the agent on a predefined and fixed point.  

Once executed, the script will print the coordinate of the actual point seen on the simulator.  

2.2.2. View start positions 

This script displays all the possible start positions defined in the scanned map. If a random start position 

is requested in the map, one of these points will be chosen.  



3. View statistics 

As already commented on the tensorboard script, this tool offers the possibility to visualize some 

metrics. In order to access to those, follow these steps:  

1. Open a command terminal 

2. Navigate to the CARLA root path where all the scripts have been moved. ( 

...\PythonAPI\examples\)  

3. On the command terminal, type the following command:  

tensorboard –logdir=logs/ 

4. The command terminal should look something like that. Press “Enter” key.  

 

5. A bunch of messages will be shown. The whole process delays a few minutes. The command 

is complete when the last message shown is similar to the following (the address may vary 

according to your computer name):  

 

6. Open your browser and paste the direction into the direction bar. In this case we would copy 

and paste 

http://DESKTOP-19MBMBI:6006/ 

7. Press “Enter” key. You should see something like that 

 

8. To close it, just go back to the command terminal and press CTRL+C.  


