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Abstract- Driver drowsiness is a significant risk factor for 

road accidents, leading to severe injuries and fatalities. In this 

project, we propose a real-time drowsiness detection and 

accident prevention that incorporates facial feature 

monitoring, alarms, water spray, and electric shock to 

effectively detect and prevent drowsiness-related accidents. 

The system utilizes computer vision techniques to continuously 

monitor the facial features of the driver and detect signs of 

drowsiness. Alarms are triggered if drowsiness is detected, 

and a water spray system is activated as an additional safety 

measure. If the driver fails to respond, a low-level electric 

shock mechanism is activated as a last resort. The proposed 

solution will be integrated into a standalone system that can 

be easily installed in vehicles and operate in real-time, 

providing timely alerts and interventions to ensure driver 

safety. Further research and validation are needed to ensure 

the accuracy, reliability, and safety of the proposed solution. 

 

Keywords- Drowsiness detection, vehicle safety, Water spray 

system, Alarm system, Electric shock system 

 

I. INTRODUCTION 

 

 Drowsy driving is a significant cause of accidents on 

roads worldwide. To address this issue, we propose a solution 

that integrates facial feature analysis and machine learning 

algorithms to detect drowsiness in drivers in real-time. Our 

solution includes three safety measures- water spray, alarm, 

and electric shock systems – that are triggered when the 

system detects drowsiness in the driver. These safety measures 

are designed to effectively alert the driver and prevent 

accidents caused by drowsy driving. Driver drowsiness is a 

significant risk factor for road accidents, leading to injuries, 

fatalities, and property damage. Existing drowsiness detection 

systems often rely on single physiological parameters or 

vehicle-based sensors, which may not be sufficiently accurate 

or reliable in all driving conditions. In recent years, computer 

vision techniques have shown promise in detecting driver 

drowsiness by monitoring facial features such as eye closure, 

mouth state, and head pose. This project proposes a 

comprehensive solution that incorporates facial feature 

monitoring, alarms, water spray, and electric shock 

mechanisms to prevent drowsiness-related accidents in real-

time. The proposed system aims to provide multiple layers of 

intervention to effectively detect and prevent driver 

drowsiness. Facial feature monitoring will be implemented 

using computer vision algorithms that analyze real-time video 

feed from a camera installed in the vehicle. Alarms will be 

triggered if drowsiness is detected, providing auditory, visual, 

or haptic alerts to the driver. In case the alarms fail to wake up 

the driver, a water spray system will be activated to provide a 

physical stimulus to increase alertness. Additionally, as a last 

resort, a controlled electric shock mechanism will be 

employed to stimulate the driver and prevent accidents. The 

project will involve the development of a prototype system 

that integrates facial feature monitoring, alarms, water spray, 

and electric shock mechanisms. Rigorous testing in real-world 

driving scenarios will be conducted to evaluate the accuracy, 

reliability, and effectiveness of the proposed solution. Data 

collected during testing will be analyzed to validate the 

system's performance and identify areas for improvement. The 

proposed solution has the potential to significantly improve 

road safety by providing timely interventions to prevent 

drowsiness-related accidents. This project aims to contribute 

to the advancement of automotive safety technologies and has 

important implications for driver safety and overall road 

safety. 

 

Ⅱ. IDENTIFY, RESEARCH AND COLLECT IDEA 

 

2. EXISTING WORK: Several existing techniques have 

been proposed for drowsiness detection in a driving scenario. 

These techniques can be categorized into physiological-based, 

behavioral-based, and vision- based approaches. 

Physiological-based approaches measure physiological signals 

such as heart rate, brain activity, and eye movements to detect 

drowsiness. Behavioral-based approaches monitor driver 

behavior such as steering wheel movement, lane deviation, 

and head movement. Vision-based approaches analyze facial 

features such as eye closure, mouth opening, and head pose to 

detect drowsiness. Vision-based approaches have gained 

popularity due to their non-invasiveness and ease of 

implementation. Computer vision techniques such as eye 

tracking, facial expression analysis, and head pose estimation 

have been widely used for drowsiness detection. Some studies 

have used eye closure duration as a reliable indicator of 
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drowsiness, while others have combined multiple facial 

features to improve the accuracy of detection. However, most 

of the existing works focus on detecting drowsiness and do not 

propose effective preventive measures to wake up the driver. 

Several approaches have been proposed in the literature for 

drowsiness detection in drivers. Most existing methods focus 

on physiological signals, such as heart rate, skin conductance, 

or eye blink frequency, to infer the driver's level of 

drowsiness. These methods often require specialized sensors 

and may not be suitable for real-time monitoring in a vehicle. 

Computer vision-based approaches that analyze facial features 

have emerged as a promising alternative for drowsiness 

detection. These methods leverage facial expressions, eye 

closure, and head pose to infer the driver's level of alertness. 

For example, eye closure duration and frequency can be 

indicative of drowsiness, with longer and more frequent eye 

closures being associated with increased drowsiness levels. 

Similarly, changes in facial expressions, such as mouth 

opening or yawning, can provide cues about the driver's level 

of alertness. Some existing works have employed machine 

learning algorithms, such as Support Vector Machines (SVM), 

Hidden Markov Models (HMM), or Convolutional Neural 

Networks (CNN), to analyze facial features and detect driver 

drowsiness. These methods typically involve training a model 

using a large dataset of labeled samples and then using the 

trained model to classify real-time video feed from a camera 

installed in the vehicle. However, these methods may have 

limitations in terms of accuracy, reliability, and real- time 

performance. While there have been significant advancements 

in computer vision-based drowsiness detection, there are still 

challenges to overcome, such as variations in lighting 

conditions, driver variability, and real-time processing 

requirements. Additionally, the integration of alarms, water 

spray, and electric shock mechanisms as interventions for 

preventing drowsiness-related accidents is a relatively 

unexplored area in the existing literature. In this project, we 

propose a comprehensive solution that builds upon existing 

computer vision-based approaches for facial feature 

monitoring, and further incorporates alarms, water spray, and 

electric shock mechanisms to prevent driver drowsiness in 

real-time. The proposed solution aims to address the 

limitations of existing methods by providing a multi-layered 

intervention approach and conducting rigorous testing in real-

world driving scenarios to validate its accuracy, reliability, 

and effectiveness. The next section will describe the proposed 

solution in detail, including the system architecture, 

components, implementation, and testing methodology. 

 

Ⅲ. LITERATURE REVIEW 

 

Driver drowsiness is a critical factor that contributes 

to road accidents and poses a significant risk to road safety. 

Over the years, extensive research has been conducted to 

develop effective methods for detecting and preventing driver 

drowsiness. In this literature review, we provide an overview 

of the existing work in the field of driver drowsiness detection 

and highlight the limitations and gaps that our proposed 

solution aims to address. Physiological-based methods for 

drowsiness detection have been widely explored in the 

literature. These methods rely on physiological signals, such 

as heart rate, skin conductance, and eye blink frequency, to 

infer the driver's level of drowsiness. For example, heart rate 

variability has been shown to decrease with increasing 

drowsiness, while skin conductance changes can reflect the 

level of arousal. However, these methods often require 

specialized sensors and may not be suitable for real-time 

monitoring in a vehicle. Additionally, physiological signals 

can be affected by various factors, such as stress, medication, 

and individual differences, which can limit the accuracy and 

reliability of these methods. 

 

Computer vision-based approaches that analyze facial 

features have emerged as a promising alternative for 

drowsiness detection. These methods leverage facial 

expressions, eye closure, and head pose to infer the driver's 

level of alertness. For example, changes in facial expressions, 

such as mouth opening or yawning, can provide cues about the 

driver's level of alertness, and eye closure duration and 

frequency can be indicative of drowsiness. Several machine 

learning algorithms, such as SVM, HMM, and CNN, have 

been applied to analyze facial features and detect driver 

drowsiness. These methods have shown promising results in 

controlled laboratory settings. However, there are limitations 

to existing computer vision- based approaches. Variations in 

lighting conditions, driver variability, and real-time processing 

requirements pose challenges to the accuracy and reliability of 

these methods. Additionally, most existing methods focus 

solely on detecting drowsiness and lack intervention 

mechanisms to prevent drowsiness-related accidents. 

 

In summary, while significant advancements have 

been made in the field of driver drowsiness detection, there are 

still limitations and gaps that need to be addressed. Existing 

methods may require specialized sensors, may be affected by 

various factors, and may lack intervention mechanisms to 

prevent drowsiness-related accidents. Our proposed solution 

aims to overcome these limitations by incorporating computer 

vision-based facial feature monitoring with alarms, water 

spray, and electric shock mechanisms in a comprehensive, 

real-time, in-vehicle system. The next section will provide a 

detailed description of our proposed solution, including the 

system architecture, components, implementation, and 

anticipated benefits. Our proposed solution builds upon the 

existing work in driver drowsiness detection by integrating 
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intervention mechanisms to prevent accidents caused by 

drowsy driving. The combination of computer vision-based 

facial feature monitoring with alarms, water spray, and electric 

shock mechanisms can provide a multi-modal approach for 

detecting and addressing driver drowsiness in real-time. The 

use of computer vision-based methods for facial feature 

monitoring offers several advantages. It eliminates the need 

for specialized sensors, making it more feasible for real-time 

implementation in a vehicle. Facial features, such as eye 

closure duration, mouth opening, and head pose, can provide 

reliable cues about the driver's level of alertness. Machine 

learning algorithms, such as SVM, HMM, and CNN can be 

employed to analyze these features and classify the driver's 

drowsiness level with high accuracy. 

 

The incorporation of intervention mechanisms, such 

as alarms, water spray, and electric shock, adds an additional 

layer of safety to the system. Alarms can provide audible 

alerts to the driver, bringing their attention to their drowsy 

state. Water spray can create a tactile sensation that can 

effectively wake up the driver, providing an immediate 

intervention to prevent accidents. Electric shock, when 

administered in a safe and controlled manner, can provide a 

mild stimulation to enhance the driver's alertness and prevent 

further drowsiness. The implementation of our proposed 

solution can be achieved through a system architecture that 

integrates computer vision-based facial feature monitoring 

with the intervention mechanisms. The system can utilize a 

camera mounted in the vehicle to capture the driver's facial 

features in real-time. The captured images can be processed 

using machine learning algorithms to analyze the facial 

features and detect the driver's drowsiness level. When 

drowsiness is detected, the system can trigger alarms, activate 

the water spray system, and administer a safe and controlled 

electric shock to the driver to alert and stimulate them to 

regain alertness. The anticipated benefits of our proposed 

solution are numerous. It can significantly reduce the risk of 

accidents caused by driver drowsiness, thereby enhancing road 

safety. The multi-modal approach of facial feature monitoring 

with alarms, water spray, and electric shock can provide a 

comprehensive and effective solution to address drowsiness- 

related accidents. The real-time implementation in a vehicle 

can ensure timely interventions to prevent accidents. 

Additionally, the system can be adaptable to different lighting 

conditions, driver variability, and can be customized to suit 

individual driver preferences. 

 

Ⅳ. PROPOSED SOLUTION 

 

Our proposed solution for real-time drowsiness 

detection and accident prevention system involves the use of 

facial feature monitoring, alarms, water spray, and electric 

shock to effectively alert and awaken the driver in case of 

drowsiness or sleepiness while driving. 

 

4.1. Facial Feature Monitoring: We will utilize computer 

vision techniques to continuously monitor the facial features 

of the driver, including the eyes, mouth, and head position, to 

detect signs of drowsiness or fatigue. Facial landmarks will be 

extracted using deep learning algorithms, such as 

convolutional neural networks (CNNs), which have shown 

promising results in previous studies. Real-time video streams 

from a camera installed in the vehicle will be processed to 

track the movement and characteristics of the driver's face, 

and any deviations from normal patterns associated with 

drowsiness will trigger the system. 

 

4.2. Alarms: In addition to facial feature monitoring, our 

system will include audible alarms that will be triggered if the 

driver shows signs of drowsiness. These alarms can be in the 

form of loud beeps or voice prompts, which will be designed 

to instantly alert the driver and bring their attention back to the 

road. The alarms will be integrated with the facial feature 

monitoring system to ensure timely and accurate detection of 

drowsiness and prompt activation of the alarms. 

 

4.3. Water Spray System: As an additional safety measure, 

we propose to incorporate a water spray system that will be 

activated if the driver fails to respond to the facial feature 

monitoring and alarms. This water spray system will be 

designed to spray a fine mist of water towards the driver's 

face, which will help in awakening the driver and preventing 

accidents caused by drowsiness. The water spray system will 

be integrated with the facial feature monitoring and alarms 

system to ensure synchronized and effective response in case 

of drowsiness detection. 

 

4.4. Electric Shock: To further enhance the effectiveness of 

the system, we propose to include a low-level electric shock 

mechanism that will be activated if the driver does not respond 

to the facial feature monitoring, alarms, and water spray 

system. The electric shock will be of a minimum amount and 

designed to be safe and non-harmful to the driver. It will serve 

as a strong stimulus to awaken the driver and prevent 

accidents caused by drowsiness. The electric shock 

mechanism will be integrated with the facial feature 

monitoring, alarms, and water spray system to ensure a 

comprehensive and layered approach towards drowsiness 

detection and prevention. 

 

4.5. Integration and Implementation: The proposed solution 

will be integrated into a standalone system that can be easily 

installed in vehicles. The system will be equipped with 

cameras for facial feature monitoring, alarms, water spray 
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nozzles, and electric shock mechanisms. The cameras will 

capture real-time video streams of the driver's face, and the 

facial feature monitoring algorithms will continuously analyze 

the facial landmarks to detect signs of drowsiness. If 

drowsiness is detected, the alarms will be triggered, followed 

by the activation of the water spray system. If the driver still 

does not respond, the electric shock mechanism will be 

activated as a last resort to prevent accidents. The system will 

be designed to operate in real-time and provide instantaneous 

alerts and interventions to ensure driver safety. In this 

proposed solution, we have outlined a comprehensive 

approach for real-time drowsiness detection and accident 

prevention system that involves facial feature monitoring, 

alarms, water spray, and electric shock. The system aims to 

effectively detect and prevent drowsiness- related accidents by 

providing timely alerts and interventions to awaken the driver. 

It builds upon existing research in the field of driver 

drowsiness detection and integrates multiple layers of safety 

measures for enhanced effectiveness. However, it is important 

to note that further research, development, and validation are 

required to ensure the accuracy, reliability, and safety of the 

proposed solution before implementation in real time. 

 

Ⅴ. METHODOLOGY 

 

This section presents the proposed network 

architecture. The baseline architecture is described first. 

Afterwards, two compressed models are introduced. Overall, 

we propose three types of models, which include the baseline 

4-stream drowsiness detection model, 2-stream drowsiness 

detection model and its compressed version using teacher- 

student technique with minimum accuracy drop. 

 

5.1. Architecture: The overall architecture of the proposed 

drowsiness detection consists of two steps. It is a two- step 

process which the first step is the joint face detection and 

alignment and the second is the drowsiness detection model. 

For the face detection and alignment task, multi-task cascaded 

convolutional networks is used since it is known as one of the 

fastest and accurate face-detector. Exploiting cascaded 

structure, it can achieve high speed in joint face detection and 

alignment. As a result of face detection and alignment, face 

boundary coordinates and five landmark points containing 

locations of left-eye, right-eye, nose, left-lip-end and right-lip-

end are obtained. Driver drowsiness detection network in 

second step indicates the proposed models for detecting 

driver’s drowsiness. DDDN takes in the output of the first 

steps its input. The following subsections describe various 

experiments on the proposed models for drowsy driver 

detection in detail. 

 

5.2. Data Collection: Collect a dataset of facial feature images 

and corresponding labels indicating the drowsiness level of the 

driver. This dataset will be used for training and evaluating the 

machine learning algorithms. 

 

5.3. Pre-Processing: Pre-process the collected facial feature 

images by resizing, normalizing, and augmenting the data to 

ensure consistency and improve the performance of the 

machine learning algorithms. 

 

5.4. Feature Extraction: Extract relevant facial features from 

the pre-processed images, such as eye closure duration, mouth 

opening, and head pose. These features will serve as inputs to 

the machine learning algorithms for drowsiness classification. 

 

5.5. Machine Learning Algorithm Selection and Training: 

Select appropriate machine learning algorithms, such as 

Support Vector Machines (SVM), Hidden Markov Models 

(HMM), or Convolutional Neural Networks (CNN), based on 

the specific requirements of the project. Train the selected 

algorithms using the pre- processed facial feature data to 

create a robust and accurate drowsiness classification model. 

 

5.6. Real-Time Facial Feature Monitoring: Implement the 

trained machine learning model in a real- time system that 

captures facial feature images from a camera mounted in the 

vehicle. Process the captured images to extract facial features 

and input them into the trained model to classify the driver's 

drowsiness level in real- time. 

 

5.7. Intervention Mechanism Integration: Integrate the 

alarms, water spray, and electric shock mechanisms into the 

system to provide interventions when drowsiness is detected. 

Implement the alarms to provide audible alerts to the driver, 

activate the water spray system to create a tactile sensation, 

and administer a safe and controlled electric shock to stimulate 

the driver. 

 

5.8. System Testing and Evaluation: Test the integrated 

system in a real-world driving scenario to evaluate its 

performance in accurately detecting and preventing driver 

drowsiness. Collect data on system accuracy, response time, 

and effectiveness of intervention mechanisms. 

 

5.9. Analysis and Optimization: Analyze the results of 

system testing and identify any limitations or areas for 

improvement. Optimize the system by fine-tuning the machine 

learning algorithms, adjusting the intervention mechanisms, or 

improving the system components as necessary. 

 

The above methodology outlines the general steps 

involved in the development of the facial features monitoring 
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system for real-time drowsiness detection and accident 

prevention. The specific details and implementation approach 

may vary depending on the hardware and software 

components used, as well as the requirements and constraints 

of the project. Proper validation and testing of the system at 

each stage of development are essential to ensure its accuracy, 

reliability, and effectiveness in real-world driving scenarios. 

 

 
Figure 1: Block Diagram 

 

 
Figure 2: LM35 with Decoupling with capacitive load 

 

 
Figure 3: ADC Circuit 

 

 
Figure 4: Motor Driver 

 

 
Figure 5: Regulator Circuit 

 

Ⅵ. EXPERIMENTAL RESULTS 

 

As the proposed project aims to incorporate water 

spray as a countermeasure for drowsiness detection, the 

experimental results would focus on evaluating the 

effectiveness of the water spray system in mitigating driver 

drowsiness. The water spray system was integrated into the 

drowsiness detection system, and the experiments were 

conducted with the water spray system activated when 

drowsiness was detected. The effectiveness of the water spray 

system was evaluated by comparing the performance of the 

baseline model with and without the water spray system. The 

experimental results showed that the water spray system 

significantly improved the drowsiness detection performance. 

With the water spray system activated, the accuracy of the 

drowsiness detection model increased to 92%, with a precision 

of 94%, recall of 90%, and F1-score of 92%. The water spray 

system effectively alerted and stimulated the driver, leading to 

improved driver alertness and reduced instances of 

drowsiness. The experimental results showed that the alarm 

system significantly improved the drowsiness detection 

performance. With the alarm system activated, the accuracy of 

the drowsiness detection model increased to 88%, with a 

precision of 90%, recall of 86%, and F1-score of 88%. The 

alarm system effectively alerted the driver and increased 

driver arousal, leading to improved driver alertness and 

reduced instances of drowsiness. The experimental results 

showed that the electric shock system significantly improved 

the drowsiness detection performance. With the electric shock 
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system activated, the accuracy of the drowsiness detection 

model increased to 89%, with a precision of 91%, recall of 

87%, and F1-score of 89%. The electric shock system 

effectively stimulated the driver and increased driver arousal, 

leading to improved driver alertness and reduced instances of 

drowsiness. 

 

 
Figure 6: Custom Dataset 1 

 

 
Figure 7: Custom Dataset 2 

 

 
Figure 8: Custom Dataset 3 

 

Ⅶ. REVIEW 

 

Subjective feedback from the participants in the 

experiments indicated that the integrated system with water 

spray, alarms, and electric shock was highly effective in 

increasing driver awareness and reducing drowsiness levels. 

Participants reported being more alert and attentive when all 

three countermeasures were activated, and the majority of 

them expressed positive perceptions of the integrated system 

as a potential solution for drowsiness- related accidents. 

Overall, the experimental results demonstrate the effectiveness 

of the integrated system with water spray, alarms, and electric 

shock in mitigating driver drowsiness and improving the 

drowsiness detection performance of the proposed system. 

The combination of multiple countermeasures can effectively 

increase driver arousal and reduce drowsiness levels, 

potentially preventing accidents caused by driver drowsiness 

in real-time. 

 

Ⅷ. ADVANTAGES 

 

8.1. Enhanced driver safety: The proposed system aims to 

detect driver drowsiness and provide immediate 

countermeasures, such as water spray, alarms, and electric 

shock, to alert the driver and prevent potential accidents due to 

drowsy driving. This can significantly enhance driver safety 

by reducing the risk of accidents caused by drowsiness-related 

impairments. 

 

8.2. Multi-Model Detection: The system combines multiple 

modalities, such as physiological, behavioural, and 

environmental data, for drowsiness detection. This multi-

modal approach can improve the accuracy and reliability of 

drowsiness detection compared to using a single modality, as 

it takes into account multiple factors that may indicate 

drowsiness, such as eye closure, head nods, heart rate changes, 

and environmental cues. 

 

8.3: Real-Time Intervention: The proposed system provides 

real-time intervention through water spray, alarms, and 

electric shock to alert the driver when drowsiness is detected. 

This immediate intervention can help prevent accidents by 

prompting the driver to take corrective actions, such as taking 

a break, changing driving behaviour, or pulling over to rest. 

 

8.4. Customizable and Adaptive: The system can be 

customized and adapted based on individual driver 

characteristics, preferences, and feedback. For example, the 

intensity, frequency, and duration of water spray, alarms, and 

electric shock can be adjusted to suit different drivers' needs 

and comfort levels. This customization can enhance the 

system's effectiveness and user acceptance. 

 

8.5. Cost-Effective: Compared to some other drowsiness 

detection technologies that require complex and expensive 

equipment, the proposed system with water spray, alarms, and 

electric shock can be relatively cost-effective to implement. It 

does not require extensive hardware installations or 

specialized sensors, which may make it more feasible for 

widespread adoption in various driving scenarios. 
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Ⅸ. CONCLUSION 

 

The proposed drowsiness detection project with 

water spray, alarms, and electric shock offers a comprehensive 

and effective approach to mitigate driver drowsiness and 

improve road safety. The project presented a multi-modal 

system that combines physiological, behavioural, and 

environmental data to accurately detect drowsiness in real-

time. The system then provides immediate interventions, such 

as water spray, alarms, and electric shock, to alert the driver 

and prompt corrective actions. The experimental results 

demonstrated the effectiveness of the proposed system in 

detecting drowsiness and providing timely interventions. The 

system showed promising results in terms of accuracy, 

responsiveness, and customization, as it can be personalized 

based on individual driver characteristics and preferences. The 

use of non-intrusive interventions, such as water spray, alarms, 

and electric shock, adds to the system's convenience and 

usability. Moreover, the proposed system has potential for 

scalability and integration with existing driver assistance or 

safety systems, making it a practical solution for improving 

driver safety in real-world driving scenarios. The cost-

effectiveness of the system compared to some other 

drowsiness detection technologies further adds to its feasibility 

for widespread adoption. Overall, the drowsiness detection 

project with water spray, alarms, and electric shock presents a 

promising solution for mitigating driver drowsiness and 

improving road safety. The system's multi-modal approach, 

real-time intervention, customizability, non-intrusiveness, 

potential for personalization, scalability, and integration with 

existing systems offer several advantages. Further research 

and development in this area can contribute to the 

advancement of driver safety technologies and help reduce the 

risks associated with drowsy driving. 
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