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1 Introduction 
 

This configuration manual explains and illustrates the steps needed to build real-time 
sleepiness detection using deep learning and computer vision models. Additionally, this 
manual's several sections discuss the necessary libraries, and machine specifications needed 
to accurately reproduce the research. 
 

2 System Configuration 
 

The hardware and software configurations that were used to carry out this project are listed 

below. 

2.1 Hardware Specifications 

The following hardware setups were used for this project implementation: 

 

Hardware Configurations 

RAM 8GB 

Hard disk 512GB (SSD) 

Graphics card Intel (R) Iris(R) Xe Graphics  

Processor INTEL 11TH generation CORE i7 

Table 1: Hardware specifications 

 

 
Figure 1: Operating system Configurations 

The operating system used for this research is Windows 11 with an 8GB RAM 
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2.2 Software Specifications 

The software utilized in this project, is listed in Table 2. 

 

Software Configurations 

Operating system Windows 11 (64bit) 

IDE Jupiter Notebook (Anaconda navigator) 

Programming language Python 

Programing language version Python 3.7 
 

Table 2: Software Specifications 

2.2.1 Integrated Development Environment 

To train the models and use the Jupiter Notebook environment, a recent version of 
Anaconda was installed. The steps taken to install Anaconda is stated below. 
 

 Step 1 
 
Visit the anaconda website and click on the download icon. 

 
Figure 2: Anaconda download page 

 
 Install it into your system and click next to go further in the installation process 

 

 

 

 

 Agree to the licence of agreement and click next 

 

 

 

 

 Select “just me” for the installation type as seen in figure 3 
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Figure 3: Anaconda installation Process 

 
 Select the installation location 

 
 

 The installation will begin and will take roughly 30 seconds to 5 minutes 
 

 
Figure 4: Anaconda installing 

 
 

 Once the installation has been completed a prompt like that in figure 5 will be 
displayed. 
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Figure 5: Anaconda installation complete 

 
 Click on finish and it will open a website 

 
 Close the website opened and click on your windows button (located on the left-

hand side for windows 11) and search for Anaconda 
 

 Click on the anaconda icon, and an interface like that in figure 6 will be opened. 
 

 

 
 

Figure 6: Anaconda Interface 
 

 Search for Jupiter notebook and click on launch 
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Figure 7: Jupiter Notebook in Anaconda environment 

 
 

 Launching Jupiter notebook will open a website interface 
 

 

 
Figure 8: Jupiter notebook interface 

 

 

 Click on new at the top right-hand corner in the Jupiter notebook environment. 

 

 

 A new notebook will open and codes can be written there. 
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Figure 9: Jupiter Notebook 

2.3 Libraries 

After installing Anaconda, and setting up the Jupiter notebook environment, essential 
libraries needed to carry out the research project were installed, and these libraries are 
stated below: 
 

Os                        Cv2 

Sys         Shutil 

Random        NumPy 

Pandas        Sklearn 

Matplotlib.pyplot       Datetime 

Tensorflow       Keras 

Face recognition       Cmake 

Dlib        PIL 

Split- folders       Tensorflow.Keras.layers  

sklearn.metrics       tensorflow.keras.preprocessing 

 

3 Data Handling 
 

Two datasets were used for the successful completion of this project 

 

3.1 Data Collection 

Drowsiness Detection 1: This dataset includes low- and high-resolution infrared photos that 
were all taken under varied lighting circumstances and with various cameras. It contains 
photos of 37 distinct people, 33 men and 4 women, with resolutions ranging from 640 x 480 
to 1280 x 1024 and 752 x 480. A total of 84,898 photos from two distinct classes (closed and 
open eyes) are included in the dataset, with each class containing half of the overall number 
of photos. 
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Figure 10: Drowsiness detection Images 
 

Drowsiness Detection 2: This dataset contains coloured images of people's eyes. 1452 
photos altogether, 726 of which featured eyes that were closed and 726 open-eye images. 
Each image had a different size, ranging from 86 x 86 to 244 x 244 for the largest. 
 

     
 

Figure 11: Drowsiness detection Images (Dataset2) 

3.2 Data Merging 

The dataset utilized for the study was gotten from two different sources, therefore utilizing 
a Python OS module, the data from Dataset 1 was retrieved and then transferred to Dataset 
2 folder. 
 

 
Figure 12: Code snippet for data merging 

3.3 Splitting of Data into Folders 

The "split folders" library in figure 13 was used to divide the data into train validation and 
test and store them in memory at a ratio of 70 for training, 20 for validation, and 10 for test, 
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ensuring that the images used to test and validate the machine learning model had never 
been seen before. 
 

 
Figure 13: Code snippet for data splitting 

 

4 Image Pre-processing 

4.1 Image Processing 

The dataset has undergone pre-processing to identify drowsiness while accounting for 
various viewing angles and lighting conditions. Greyscale conversion, rescaling, and rotation 
are all parts of the pre-processing techniques and are very important when training models 
to avoid issues with overfitting (Wang, 2017). The photos used to train the SVM model 
merely underwent greyscale conversion and rescaling, however, the images used to train 
the CNN model underwent each of the aforementioned pre-processing methods. The image 
processing techniques shown in figure 6 will provide the model with more different images 
during training. 
 

 
Figure 14: Image preprocessing 

 

5 Model Building 
 

The project is implemented using a deep algorithm (CNN) and a machine learning algorithm, 
(SVM), Scikit-Python library is used to design the machine learning algorithm (SVM) and the 
CNN model was developed using Keras and Tensorflow. 
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5.1 Convolutional Neural Network Model (CNN) 

 
Figure 15: CNN model building 

5.2 Support Vector Machine Model 

 
Figure 16: SVM model building 

 

6 Realtime Testing 
After training the CNN model, it was tested in real-time using the webcam of a computer 
The code snippet to achieve this can be seen in Figure 17 - 20. 

 
Figure 17: Code snippet for real-time testing 
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Figure 18: Code snippet for real-time testing 

 
 

 
Figure 19: Code snippet for real-time testing 
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Figure 20: Code snippet for real-time testing 
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