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1 Introduction 
 

Your first section. Change the header and label to something appropriate. This document 

explains the environment setup required to run an LSTM-based model project that classifies 

and mimics driver behaviour. The hardware, software, data sets, and model training steps are 

explained step by step. By following these steps, it is possible to set up and run a system that 

recognises aggressive, normal, and drowsy driving behaviour from scratch. 

 

2 System Specifications 
 

 
Figure 1. Computer hardware information 

 

 
Figure 2. GPU specifications 
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Figure 3: Python environment and TensorFlow GPU configuration output 

 

Figure 1. This image displays the basic specifications of the computer. It is running Windows 

11 Home operating system, an Intel Core i7-13700H processor, and 16 GB of RAM. 

Figure 2. This image shows the graphics card used in the computer. It has an NVIDIA 

GeForce RTX 4050 Laptop GPU with 5921 MB VRAM capacity. This GPU was used to 

shorten the training time of the model and speed up the processes. 

Figure 3. This image shows that TensorFlow recognises the GPU in the Python environment. 

Python 3.8.20 and TensorFlow 2.10 were used. When setting up this environment, the CUDA 

and cuDNN libraries suitable for the TensorFlow version were also installed. Thus, the 

project was prepared to run smoothly with GPU support. 

3 Dataset specification 
 

 
Figure 4. Drivers 

 
Figure 5. Driving Records for a Sample Driver 
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Figure 6. Files for a Sample Driving Records File 

 

Figure 4. Main driver folders in the data set. Each folder contains data from a different driver. 

Figure 5. Different driving records for a sample driver. Folder names contain information 

about the date, distance, type (Normal, Aggressive, Drowsy) and road type of the drive. 

Figure 6. Data files contained in a selected driving record. Here, raw sensor data 

(RAW_ACCELEROMETERS.txt, RAW_GPS.txt) and processed data (PROC_* files) are 

found. Additionally, event lists related to the driving scenario and road information are 

included. 

The UAH-DriveSet data set was used in this project. The data set contains real sensor data 

collected from the driving of different drivers in various scenarios. Each driver folder 

contains multiple driving records. In each driving record, information such as accelerometer, 

GPS, lane change, and vehicle detection is stored in separate files. Within the scope of the 

project, these files were merged into a single dataset, and this combined dataset was used in 

the analyses. The dataset is publicly available and can be downloaded from 

http://www.robesafe.uah.es/personal/eduardo.romera/uah-driveset/ 

4 Project Development 
 

4.1 Libraries 
 

 

Figure 7. Shows the libraries that are used in the project 

Figure 7. Python libraries used in the project. The necessary packages for data processing, 

visualisation, machine learning, and deep learning are included. 
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4.2 Data Merging 

Figure 8 & Figure 9. This code scans all driver folders and driving sessions in the data set and 

reads the accelerometer (RAW_ACCELEROMETERS.txt) and GPS (RAW_GPS.txt) data. 

The data is matched based on the time column and combined into a single table. For each 

record, the driver ID, session name, road type, and total distance information are added. All 

sessions are combined and stored in the all_drive_data.csv file. 

  
 

  
Figure 8, 9. Data Merging Process 
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4.3 Machine Learning Models  

 

 
Figure 10. Random Forest Train 

 

 
Figure 11. Derived Features and KNN training 

 

Figure 10 & Figure 11. In this section, features consisting of acceleration, velocity, jerk 

(sudden acceleration) and their derivatives are defined. The data is scaled between 0 and 1 

and divided into training and test sets. Then, two different machine learning models are 

applied: K-Nearest Neighbors (KNN) and Random Forest (RF). Both models are trained with 

the training data and predictions are made on the test data. 

 

4.4 LSTM Model 

 
Figure 12. The process of creating and training the LSTM-based model. First, balanced data 

sets are created and training-test separation is performed. The model starts with Conv1D and 

MaxPooling1D layers, followed by bidirectional LSTM layers. Dropout layers are used to 

prevent overfitting. Classification is performed in the final layer. Early stopping 

(EarlyStopping) is applied during training to preserve the best weights. 
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Figure 12. LSTM Model 
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