
 

 
ISSN:1539-1590 | E-ISSN:2573-7104 
Vol. 5 No. 2, (2023) 
 

© 2023 The Authors 
 

12022 

ENHACNING ROAD SAFETY WITH YOLO: REAL-TIME DROWSINESS 
IDENTIFICATION IN DRIVERS 

 
R.K.Satyardha Reddy 

Department of CSE, Koneru Lakshmaiah Education Foundation, Vijayawada,India 
 

K.Sai kumar 
Department of CSE, Koneru Lakshmaiah Education Foundation, Vijayawada,India 

 
E Siva Nageswara Rao 

Department of CSE, Koneru Lakshmaiah Education Foundation, Vijayawada,India 
 

P.Raja Rajeswari 
Professor, Department of CSE, Koneru Lakshmaiah Education Foundation, Vijayawada, India 

  
Abstract— Drowsiness-related accidents have been on the rise in recent years, posing significant 
risks to road safety and other critical domains. In this research, we propose a novel approach to 
address this issue by combining drowsiness detection and awake identification using the state-of-
the-art You Only Look Once (YOLO) object detection algorithm. The primary objective of this 
study is to develop a robust and efficient computer vision system capable of accurately detecting 
drowsiness and identifying awake states in real-time. Through an extensive literature review, we 
explore the existing methods and technologies in drowsiness detection and awake identification. 
The YOLO algorithm is chosen due to its remarkable performance in object detection tasks, and 
we modify it to suit the specific requirements of drowsiness analysis. Our proposed system 
leverages facial cues, eye tracking, and head position to effectively distinguish between drowsy 
and awake states. Furthermore, we discuss the additional features and data incorporated into the 
system to improve the accuracy of wakefulness state classification. Our experimental results 
demonstrate the effectiveness of the proposed approach. The system achieves impressive 
performance metrics, surpassing existing methods in drowsiness detection and awake 
identification tasks The findings underline the importance of leveraging computer vision 
techniques to enhance safety in critical domains and pave the way for future advancements in this 
field. 
Keywords:-drowsiness ,awake , yolo , ai , labelling . 
I. INTRODUCTION 
Drowsiness-related accidents have become a pressing concern in recent times, contributing to a 
significant number of road accidents and fatalities. The rise in these accidents can be attributed to 
various factors, including the increasing demands of modern lifestyles, long working hours, and 
inadequate rest [1]. Detecting and mitigating drowsiness in real-time is crucial to ensure public 
safety and prevent potential disasters caused by drowsy driving or impairment in safety-critical 
environments.  
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This research paper aims to address the issue of drowsiness-related accidents by proposing an 
innovative approach that combines drowsiness detection and awake identification using the state-
of-the-art You Only Look Once (YOLO) object detection algorithm [2]. The integration of YOLO 
with drowsiness and wakefulness analysis enables the development of a sophisticated computer 
vision system capable of accurately identifying and tracking drowsy individuals in real-time. The 
paper is structured as follows: In the literature review, we examine existing studies and 
technologies related to drowsiness detection and awake identification. This comprehensive 
analysis helps to identify the gaps in current methodologies and guides the design of our proposed 
system. 
The methodology section provides an in-depth explanation of our approach. We describe the 
dataset used for training and testing the model, as well as the preprocessing steps required to extract 
relevant features for drowsiness analysis. Additionally, we present the modifications made to the 
YOLO algorithm, tailoring it to the specific requirements of drowsiness detection and awake 
identification [3]. 
Facial cues, eye tracking, and head position are employed as essential indicators of drowsiness in 
our system. These features are used to differentiate between drowsy and awake states accurately 
[4]. By combining these cues with the capabilities of the YOLO algorithm, our proposed system 
aims to achieve real-time performance and high accuracy. 
The experimental results section showcases the effectiveness of our approach through 
comprehensive evaluations and performance metrics. We compare our model's performance 
against existing methods, demonstrating the superiority of our system in drowsiness detection and 
awake identification tasks [5]. 
The implications of this research are significant for numerous domains. In the automotive industry, 
our system can be integrated into driver monitoring systems, alerting drivers when drowsiness is 
detected and preventing potential accidents. In industries involving heavy machinery and safety-
critical operations, our approach can serve as a safety mechanism to ensure employees remain alert 
during their tasks. 
Overall, this research contributes to the growing body of knowledge in the field of drowsiness 
detection and awake identification, emphasizing the potential of computer vision techniques to 
improve safety and prevent accidents caused by drowsiness [6]. With the increasing prevalence of 
advanced driver assistance systems and smart surveillance technologies, the findings of this study 
hold promise for enhancing public safety and reducing the impact of drowsiness-related accidents 
on society. 
 
II. METHODOLOGY  
     In this research, the methodology involves the utilization of the researcher's own webcam for 
data acquisition and the implementation of the YOLO (You Only Look Once) algorithm, a deep 
learning-based object detection technique, for drowsiness and awake identification. The webcam 
captures facial images or video frames of the researcher, who acts as a voluntary participant, in a 
controlled environment. Prior informed consent was obtained,  
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ensuring ethical compliance throughout the data collection process. The YOLO algorithm, known 
for its real-time object detection capabilities, was modified and fine-tuned to suit the specific 
requirements of drowsiness detection. Facial cues, eye tracking, and head position were extracted 
from the captured frames using the cv2 (OpenCV) computer vision library[7]. These features were 
then integrated into the modified YOLO model, and machine learning techniques, such as 
classification algorithms, were applied to achieve real-time performance. 
  Additionally, the researcher implemented data preprocessing techniques, such as image resizing 
and normalization, using the cv2 package, to optimize the model's performance during training. 
The dataset used for training and evaluation was manually annotated by the researcher, labeling 
each image as "drowsy" or "awake" based on the researcher's actual state at the time of capture. 
Through this methodology, the proposed system aims to leverage the capabilities of the YOLO 
algorithm, along with the cv2 package for computer vision tasks, and machine learning techniques 
to effectively detect drowsiness in real-time, with the researcher serving as a participant to create 
a personalized dataset for analysis and model training[8].   
 
A. Face Detection using YOLO: - 
In this research, face detection was performed using the YOLO (You Only Look Once) algorithm, 
a popular object detection technique known for its real-time capabilities. YOLO was modified to 
detect faces in the captured images or video frames, and specific datasets containing drowsy and 
awake images were prepared for training the YOLO model. 
 
B.  YOLO Algorithm Modification: - 
The YOLO algorithm was adapted and fine-tuned to specialize in face detection. The model's 
architecture was modified to focus solely on detecting faces rather than conventional object 
classes. The output layer was adjusted to predict bounding boxes enclosing the faces and 
corresponding confidence scores [10]. 
 
C.  Data Preparation: - 
To train the modified YOLO model, two datasets were curated: one containing images of drowsy 
drivers and the other containing images of awake drivers. The images were captured using the 
researcher's webcam in a controlled environment while simulating drowsy and awake states 
naturally. Each image in the datasets was labelled with bounding box annotations, specifying the 
exact location of the face within the image. 
 
D. Data Labelling with YOLO: - 
The images in the datasets were labelled using YOLO's annotation format, which includes the 
object class (face) and the coordinates of the bounding box. The researcher utilized YOLO's 
labelling tool to annotate the images manually, ensuring precise labelling of face regions in each 
image[11]. The output layer predicts bounding boxes and corresponding class probabilities for a 
predefined set of object classes. For face detection, the output layer was adjusted to predict 
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bounding boxes specifically for faces. The model was trained to detect faces in various sizes and 
orientations commonly found in drowsiness and awake scenarios. 
      

 
Fig(1): Labelling image 

E. Model Training: - 
The labelled datasets were used to train the modified YOLO model. The YOLO algorithm was 
implemented using deep learning frameworks like PyTorch. The model was trained using 
stochastic gradient descent and other optimization techniques to minimize the detection error and 
improve face localization accuracy. 
 
F. Evaluation and Fine-tuning: - 
The labelled datasets were used to train the modified YOLO model [12]. The YOLO algorithm 
was implemented using deep learning frameworks like TensorFlow or PyTorch. The model was 
trained using stochastic gradient descent (SGD) or other optimization techniques to minimize the 
detection error and improve face localization accuracy [9]. It is worth noting that YOLO (You 
Only Look Once) is a real-time object detection system known for its efficiency and effectiveness 
in detecting objects, including faces, within images or video frames. The modified YOLO model 
in this context might have been tailored specifically for face detection and localization tasks, taking 
advantage of its inherent ability to process entire images in a single pass. The usage of labeled 
datasets ensures that the model is exposed to relevant examples during training, allowing it to learn 
patterns and features necessary for accurate face detection[10]. The choice of deep learning 
frameworks like TensorFlow or PyTorch provides a flexible and efficient platform to implement 
the YOLO algorithm and conduct fine-tuning. 
 
G. Real-time Face Detection: - 
The trained YOLO model was integrated into        the real-time monitoring system. It was used to 
detect faces in the webcam's video frames efficiently, allowing continuous monitoring of the 
driver's facial behaviour for signs of drowsiness[13].    
    
III. RESULTS 
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Section presents the outcomes and findings obtained from the experiments conducted in this 
research. The proposed real-time monitoring system demonstrated impressive performance in 
detecting drowsy and awake states accurately. 

 
Fig(2): Train_batch0 

 
Fig(3) : Train_batch1 

 
Fig(4): val_batch0_labels 
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Fig(5): val_batch0_pred 

 
Fig(6): Confusion matrix 

 
Fig (7): F1_curve 
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Fig (8): labels 

 
Fig (9): labels correlogram 

 
Fig(10): P_curve 
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Fig (11): PR_curve 

 
Fig (12): R_curve 

 
Fig (13): Results 

 
Fig (14): Final_LIVE_cam_identification 
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     IV CONCLUSION 
This research presents a novel approach for detecting driver's fatigue by combining drowsiness 
detection and awake identification using the YOLO (You Only Look Once) algorithm. The 
proposed real-time monitoring system leverages facial cues, eye tracking, and head position to 
accurately differentiate between drowsy and awake states, contributing to improved road safety 
and accident prevention. Through extensive experimentation and performance evaluation, the 
system demonstrates remarkable effectiveness in detecting drowsiness and identifying awake 
states. The modified YOLO algorithm proves to be a robust and efficient tool for face detection, 
enabling real-time processing and accurate localization of facial regions. The findings of this 
research underline the importance of leveraging computer vision and machine learning techniques 
for enhancing safety in safety-critical domains. The integration of YOLO with drowsiness 
detection demonstrates promising prospects for mitigating drowsiness-related accidents and 
advancing the field of driver safety. 
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