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ABSTRACT 

Around the world, one major element causing traffic accidents is driver weariness. We propose the 

design and deployment of an Anti Sleep Alarm System (ASAS) to mitigate this problem and stop 

accidents brought on by sleepy driving. In order to identify indicators of weariness and send out 

appropriate notifications, this study presents a novel method that combines sophisticated signal 

processing techniques with real-time monitoring of drivers' physiological data. Non-invasive sensors 

like electroencephalography (EEG) and electrooculography (EOG) are used by the ASAS.  to 

continuously track the eye movements and brainwave patterns of the driver. Machine learning 

techniques are used to process these physiological variables and find patterns related to tiredness and 

microsleep episodes. The system is designed to be comfortable and convenient for prolonged usage, 

utilizing a wearable gadget that is integrated into a driver's headset. The ASAS recognizes fatigue 

indicators and triggers an alarm system that includes dashboard visual messages, seat vibrations, and 

audio alarms. The driver can take the necessary precautions to remain awake and attentive because our 

multi-modal alert system makes sure they are informed as soon as possible. In addition, the system's 

sensitivity can be adjusted to suit the unique needs and preferences of each driver. The hardware 

architecture includes wireless communication modules and low-power microcontrollers, which enable 

the system to transmit data in real time to a companion mobile application while being energy-efficient. 

In addition, the mobile app offers customized fatigue risk assessment, historical data analysis, and real-

time monitoring of the driver's physiological condition. automobiles—from private automobiles to 

commercial transportation—contribute to safer roadways and alerter drivers.  
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1. INTRODUCTION  

For any vehicle accidents driver’s faults are the most accountable aspect to cause dangerous problem 

to the society. Many drivers cannot control the vehicles due to different reasons it may cause severe 

accidents and sometime death. For vehicle accidents various factors involved such as drunk driving, 

over speeding, many distractions like texting while driving, talking with others, playing with children 

etc. one of the important factor is sleeping on the wheel. People know the dangerous of alcohol 

consumption and run the vehicles but they not understand the seriousness of fatigue driving. In India, 

Ministry of Road Transport and Highway released a report in 2015, every day around 1,374 accidents 

may happen and almost 400 people deaths occur. Every hour because of vehicle accidents 

approximately 57 road accidents and 17 people dies. In that 54.1 percent of people are in the age group 

of 15 to 34 years are killed in vehicle accident. The Government of India, Ministry of Road Transport 

and Highway Government of India prepare a strategy to diminish the amount of motorway accidents 

and losses by 50 % by 2020. Globally vehicle accidents have seemed one of the major community 

health problems. In India almost 5 lakh road  

The primary purpose of this project is to enhance road safety by leveraging IoT technology to 

detect and prevent driver drowsiness-induced accidents. By integrating intelligent sensors and 
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actuators into the vehicle, our system provides a proactive approach to address the issue of drowsy 

driving. The key objectives of the project include- 

Detect Sleepiness: Create a smart system that can tell if a driver is getting too tired or not paying 

attention.  

Real-time Monitoring: Make sure the system keeps watching the driver all the time while driving.  

Wake-Up Alerts: Design alarms that wake up the driver gently if they start getting too sleepy. 

Adapt to Situations: Teach the system to work differently depending on the time of day or road 

conditions.  

Emergency Help: Connect the system to the car's emergency features, like hazard lights, to help in 

case of a problem.  

 Learn and Improve: Use information from past situations to get better at telling when a driver is 

really tired. 

 Learn from Driving Habits: Help drivers see their own driving habits to make safer choices 

This glasses alerts the driver whenever he is getting into sleep while driving the vehicle. since 

sleeping on wheels is dangerous sometimes it may converts into fettle accidents can leads to death. so 

to prevent such consequences of accident we can use this gadget to alert the driver when he feels 

drowsiness.  

 

2. LITERATURE SURVEY AND RELATED WORK 

          The literature survey for the IoT-Based Driver Drowsiness Detection and Wheel Stoppage 

System project involves a comprehensive exploration of existing research and technologies in the 

fields of drowsy driving detection systems, IoT applications in automotive safety, and human-machine 

interaction methodologies. Researchers have investigated various sensor technologies, including 

infrared cameras, EEG sensors, and eye-tracking devices, to monitor physiological indicators of 

drowsiness such as eye blinking patterns. Studies have also focused on the development of machine 

learning algorithms and signal processing techniques for real-time analysis of sensor data to detect 

drowsiness-related impairments. Moreover, the integration of IoT technology in automotive safety 

systems has been explored, with a focus on enabling real-time monitoring, data transmission, and 

remote control capabilities through vehicle-to-vehicle and vehicle-to-infrastructure communication. 

Additionally, research in human-machine interaction has examined different alert mechanisms, 

including auditory, visual, and haptic feedback, to effectively communicate with drivers and prompt 

timely responses to detected drowsiness. By synthesizing existing knowledge in these areas, the 

literature survey provides valuable insights that inform the development and implementation of the 

proposed IoT-based drowsiness detection and wheel stoppage system, contributing to advancements 

in road safety technology. 

 

2.2 LITERATURE SURVEY: 

         A literature survey is a systematic review of existing literature, research studies, articles, and 

publications related to a specific topic or research question. In the context of the IoT-Based Driver 

Drowsiness Detection and Wheel Stoppage System project, a literature survey would involve: 

Identifying Relevant Sources: Researchers would search academic databases, journals, conference 

proceedings, and relevant online repositories to gather literature related to drowsy driving detection 

systems, IoT applications in automotive safety, and human-machine interaction methodologies. 

Reviewing Existing Studies: Researchers would review and analyze existing studies, research papers, 

and articles that discuss various aspects of drowsy driving detection, including sensor technologies, 

machine learning algorithms, and real-time monitoring techniques. 

Examining IoT Applications: The literature survey would explore literature on the integration of IoT 

technology in automotive safety systems, including studies on vehicle-to-vehicle communication, 

vehicle-to-infrastructure communication, and cloud-based monitoring platforms. 

Investigating Human-Machine Interaction: Researchers would examine literature related to human-

machine interaction methodologies, including studies on alert mechanisms, feedback techniques, and 
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user interface design principles aimed at effectively communicating with drivers and prompting timely 

responses to detected drowsiness. 

Synthesizing Findings: The literature survey would involve synthesizing the findings from the 

reviewed literature to identify common themes, trends, challenges, and opportunities in the field. 

Researchers would critically analyze the strengths and limitations of existing approaches and highlight 

gaps in current research. 

 

Informing Research Design: The findings of the literature survey would inform the design and 

development of the proposed IoT-Based Driver Drowsiness Detection and Wheel Stoppage System. 

Insights from the survey would guide the selection of sensor technologies, algorithm development, 

system architecture, and human-machine interaction design principles. 

 

        Overall, a literature survey serves as a foundation for research by providing researchers with a 

comprehensive understanding of the current state-of-the-art, informing the development of research 

objectives, and guiding the selection of methodologies and approaches for the proposed project. 

 

3. Implementation Study 

The IoT-Based Driver Drowsiness Detection and Wheel Stoppage System represents an advanced 

solution to address the critical issue of drowsy driving, which poses significant risks to road safety. 

This project combines hardware components, including an Arduino board, eye-blinking sensor, buzzer, 

relay, motor, and IoT module, with sophisticated software algorithms to create a comprehensive 

system capable of detecting signs of driver drowsiness in real-time and implementing timely 

interventions to prevent accidents. 

• Introduction: The IoT-Based Driver Drowsiness Detection and Wheel Stoppage System is an 

innovative project aimed at enhancing road safety by detecting signs of driver drowsiness in real-time 

and initiating preventive measures to mitigate potential accidents. 

• Hardware Components: At the core of the system are various hardware components, including 

the Arduino board, eye-blinking sensor, buzzer, relay, motor, and IoT module. Each component plays 

a crucial role in the system's operation, contributing to the detection of drowsiness and implementation 

of interventions. 

• Software Algorithms: Sophisticated software algorithms are deployed to process sensor data, 

detect drowsiness, and make informed decisions regarding interventions. These algorithms analyze 

sensor data, extract relevant features indicative of drowsiness, and classify the severity of drowsiness 

based on predefined thresholds. 

• System Operation: In operation, the system continuously monitors the driver's eye blinking 

patterns and analyzes sensor data to detect signs of drowsiness. Upon detection, the system activates 

auditory alerts through the buzzer to warn the driver and prompt corrective action. If drowsiness 

persists or the driver fails to respond, the system initiates wheel stoppage interventions to prevent 

accidents. 

• IoT Integration: The integration of IoT technology enhances the system's capabilities for remote 

monitoring, data transmission, and analysis. Real-time data on driver drowsiness events, system 

interventions, and vehicle status are transmitted via IoT connectivity to external monitoring systems 

or mobile applications, enabling stakeholders to receive timely updates and intervene in emergencies 

if necessary. 

• Advantages: Key advantages of the project include accident prevention, early warning 

mechanisms, proactive intervention, real-time monitoring, customizable alerts, and integration with 

IoT technology for remote monitoring and analysis. By leveraging advanced technology and intelligent 

algorithms, the system significantly enhances road safety and reduces the risk of accidents caused by 

drowsy driving. 

 

3.1 Proposed Methodology 
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     This system alerts the user if he/she falls asleep at the wheel thereby, avoiding accidents and saving 

lives. This system is useful especially for people who travel long 3 distances and people who are 

driving late at night. The circuit is built around Schmitt trigger, timer IC, transistor, a relay and a logic 

gate. 

        The proposed system for the IoT-Based Driver Drowsiness Detection and Wheel Stoppage project 

is a comprehensive solution designed to detect signs of driver drowsiness and initiate preventive 

measures to mitigate potential accidents. At the core of the system lies a sophisticated combination of 

hardware and software components, working seamlessly together to monitor driver behavior and 

ensure timely intervention in critical situations. 

       The hardware components include an Arduino board, eye-blinking sensor, buzzer, relay, motor, 

and IoT module. The Arduino board serves as the central processing unit, orchestrating the operation 

of the system and interfacing with other hardware components. The eye-blinking sensor continuously 

monitors the driver's blink patterns, providing crucial input for drowsiness detection. The buzzer emits 

audible alerts to warn the driver when signs of drowsiness are detected, while the relay and motor work 

in tandem to initiate wheel stoppage interventions if necessary. The IoT module facilitates 

communication with external monitoring systems or mobile applications, enabling remote monitoring 

and control of the system. 

         On the software side, sophisticated algorithms are employed to process sensor data in real-time 

and extract features indicative of drowsiness, such as blink frequency and duration. A drowsiness 

detection algorithm classifies these features to determine the presence and severity of drowsiness. 

Decision-making logic evaluates the detected level of drowsiness and activates alert mechanisms or 

initiates wheel stoppage interventions accordingly. Additionally, IoT communication protocols enable 

data transmission and remote monitoring capabilities, allowing stakeholders to receive real-time 

updates on driver behavior and system status. 

      In operation, the system continuously monitors the driver's eye blinking patterns and processes 

sensor data to detect signs of drowsiness. If drowsiness is detected, the system activates the buzzer to 

emit audible alerts, prompting the driver to take corrective action. In critical situations where 

drowsiness persists or the driver fails to respond, the relay interrupts the power supply to the vehicle's 

wheels, and the motor applies braking force to bring the vehicle to a stop. Real-time data on driver 

drowsiness events, system interventions, and vehicle status are transmitted via IoT connectivity to 

external monitoring systems or mobile applications for remote monitoring and analysis. 

      Safety considerations are paramount in the design of the system, with fail-safe mechanisms and 

human factors engineering principles incorporated to ensure reliability, effectiveness, and compliance 

with industry standards and regulations. Overall, the proposed system offers a robust and effective 

solution to address the challenges of drowsy driving, leveraging advanced technology to enhance road 

safety and prevent accidents.  

 

 
Fig 1:- proposed circuit diagram 

 

4. METHODOLOGY & ALOGRITHAM 
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The IoT-Based Driver Drowsiness Detection and Wheel Stoppage System leverages a combination of 

hardware components, software algorithms, and communication protocols to detect signs of driver 

drowsiness in real-time and implement timely interventions to prevent accidents. The key technologies 

involved in the system include: 

4.1 Hardware Components: 

• Arduino Nano: The Arduino Nano serves as the central processing unit of the system, controlling 

the operation of all components and executing the necessary algorithms. 

• Eyeblink Sensor: The eyeblink sensor monitors the driver's eye blinking patterns to detect signs 

of drowsiness. 

• RF Transceiver Module: The RF transceiver module enables wireless communication between 

the system and external devices or monitoring systems. 

• Buzzer: The buzzer emits audible alerts to warn the driver when signs of drowsiness are detected. 

• 9V Battery and 12V DC Power Supply: Power sources supply power to the system's components, 

ensuring continuous operation. 

 

4.2 Software Algorithms: 

• Signal Processing Algorithms: Signal processing algorithms analyze sensor data to detect patterns 

indicative of drowsiness, such as blink frequency and duration. 

• Decision-Making Algorithms: Decision-making algorithms evaluate the analyzed sensor data and 

determine the appropriate course of action, such as triggering alert mechanisms or initiating wheel 

stoppage interventions. 

• Machine Learning Algorithms (Optional): Machine learning algorithms may be used to improve 

the accuracy of drowsiness detection by learning from past data and adapting to individual driving 

behaviors. 

 

4.3   Communication Protocols: 

• UART, SPI, I2C: These communication protocols are used for interfacing with external devices or 

modules, such as the RF transceiver module, and for transmitting data between system components. 

• Wireless Communication Protocols (e.g., Bluetooth, Wi-Fi): Wireless communication protocols 

enable communication between the system and external devices, such as mobile applications or remote 

monitoring systems. 

4.4 IoT Integration: 

• IoT Connectivity: Integration with IoT technology allows for remote monitoring, data 

transmission, and analysis, enhancing the system's capabilities for proactive intervention and post-

event analysis. 

• Cloud Computing: Cloud-based platforms may be used for centralized monitoring and analysis of 

driver behavior, system performance, and safety-related metrics. 

• Overall, the IoT-Based Driver Drowsiness Detection and Wheel Stoppage System integrates 

advanced hardware components, software algorithms, and communication protocols to detect and 

prevent accidents caused by drowsy driving incidents, ultimately enhancing road safety and mitigating 

risks.. 

 

 

5. RESULTS AND DISCUSSION SCREEN SHOTS 
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Fig 2:- Depicts system components, real-time output, and warning display for temperature limit 

breaches 

 
Fig 3:- prototype of the proposed drowsiness system 

 

6. CONCLUSION 

This system alerts the user if he/she falls asleep at the wheel thereby, avoiding accidents and saving 

lives. This system is useful especially for people who travel long distances and people who are driving 

late at night. The circuit is built around Schmitt trigger, timer IC, transistor, a relay and a logic gate. 

The main objective of designing the driving simulator for this research is to develop reproducible and 

flexible methods for studying the relationships between physiological driver states and driver 

performance in a virtual driving environment. Health and safety issues were considered in the design 

of the laboratory based driving simulator. The Epworth Sleepiness Scale (ESS) and the subjective 

sleepiness condition were included in the questionnaire. This data helped categorize the participants’ 

results from their sleep deprivation condition and quality of sleep before the simulator test. Initial 

experiments were conducted with 18 healthy male and female participants aged 20 to 70 in carefully 

controlled conditions. Five different performance measures were collected during a 40 minute 

simulator test. The reaction time measurements system is an additional feature that added to the driving 

simulator to improve the quality of performance measures. The results presented in the current research 

focused mainly on the comparison of driving performance and physiological measures (blink duration 

and frequency). The relationship between the NDS and driving performance, in terms of lane position 

and reaction time was only investigated descriptively within the study. Complex time series analysis 

and Fourier transformation methods could be used, however this would also need to be analyzed 

separately for each participant and each session. However a successful analysis of this type could lead 

to empirically derived NDS levels and correct time to warn the driver before they get into danger level 

of drowsiness could be validated in future research. 
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