
Volume 12 Issue 2                                                    @ 2024 IJIRMPS | ISSN: 2349-7300 

IJIRMPS230534          Website: www.ijirmps.org Email: editor@ijirmps.org 1 
 

Improving Road Safety with Real-Time 

Monitoring: A Drowsiness Detection System 

Utilizing IR Sensors and Arduino Technology 
 

Patel Dikshant Ronak1, Patel Krishna Mitesh2, Patel Dhvani Kamleshbhai3, 

Vipul M Dabhi4, Khyati Zalawadia5, Ramizraja Shethwala6 

 
1,2,3Students, 4,5Associate Professor, 6Assistant Professor 

Computer Science and Engineering Department, PIET Parul University, Vadodara, India 
 

Abstract 

India, as a developing nation, has experienced a sign if- I cant increase in its population over the past 

decade,leading to a corresponding rise in the number of vehicles on the roads. Despite advancements 

in infrastructure, the surge in vehicle numbers has exacerbated safety concerns .Recognizing the 

axiom that ”national health precedes national wealth,” road safety emerges as a critical public health 

issue requiring prioritized measures. Drowsy driving stands out as a major contributor to severe 

traffic accidents. Implementing a prototype vehicle safety technology to detect driver drowsiness 

becomes imperative in averting accidents caused by driver fatigue. One feasible technical approach to 

implementing such a system involves utilizing vision- based methods. Among those most susceptible to 

falling asleep behind the wheel are truck drivers, company vehicle operators, and shift workers. 

When a driver succumbs to sleep while driving, they lose control of their vehicle, often leading to 

collisions with other vehicles or stationary objects. The proposed drowsiness detection system 

monitors the driver’s eye movements and blinking patterns at regular intervals during driving. When 

necessary, it triggers an audible alarm within the vehicle to alert the driver. Drowsiness typically 

results from in sufficient sleep and fatigue, making it crucial to detect and address such instances 

promptly. The system identifies drowsiness by monitoring the duration of eye closure, triggering a 

message if the eyes remain shut for more than four seconds. Thousands of fatalities or  serious 

injuries occur annually due to drivers dozing off at the wheel. To realize this system, an IR sensor and 

Arduino technology will be utilized.The IR sensor determines the driver’s wakefulness ,while Arduino 

facilitates communication between the sensor and the alarm system. According to statistics from the 

National Highway Traffic Safety Administration, approximately 100,000 police-reported crashes 

annually involve drowsy driving. Drowsiness ranks among the primary causes of accidents, alongside 

factors such as intoxicated driving and distractions. 

 

Index Terms—Drowsiness Detection, Prototype, Vehicle safety, Eye blinking monitoring, Audible 

alarm, 4 seconds threshold, Road safety. 

 

I. INTRODUCTION 

Drowsiness is a significant factor contributing to car accidents, posing serious concerns for road safety. It 

stems from various causes such as insufficient sleep, fatigue, and extended periods of driving. Even mild 

tiredness can significantly impair a driver’s ability to operate their vehicle safely, especially among long-

haul truck and bus drivers or individuals with sleep disorders or using medication inducing drowsiness. 

Those consistently getting less than six hours of sleep per night face an increased risk of drowsy driving. 

Truck and bus drivers, spending prolonged hours on the road, not only endanger their own safety but also 

pose a threat to other motorists ,considering the heightened risk larger vehicles pose to smaller ones in 

accidents .Statistics reveal that around one in twenty drivers has fallen asleep while driving,with drowsiness 

accounting for 40 percent of road accidents in India alone. Individuals with conditions like sleep apnea are 

particularly vulnerable due to their irregular breathing patterns. Addressing this issue requires proactive 

measures ,including raising awareness About the hazards of drowsy driving and advocating

https://www.ijirmps.org/


Volume 12 Issue 2                                                    @ 2024 IJIRMPS | ISSN: 2349-7300 

IJIRMPS230534          Website: www.ijirmps.org Email: editor@ijirmps.org 2 
 

for interventions such as mandatory rest breaks during long journeys or stricter regulations regarding 

medication use while driving. By implementing these strategies, we can mitigate the occurrence of accidents 

resulting from driver drowsiness, thus enhancing road safety for all.The primary aim of this project tis to 

explore an innovative technology called thedriver drowsiness detection system in automotive vehicles. This 

system is designed to monitor driver behavior under various conditions, including low-light environments. It 

continuously tracks the driver’s eye movements, with all data transmitted to the Arduino for analysis. Its key 

advantage lies in its ability to swiftly detect signs of drowsiness, particularly if it persists form ore than four 

seconds. Upon detecting any abnormalities, the driver receives prompt alerts, thereby reducing the risk of 

accidents due to driver fatigue. 

 

II. RELATED WORK 

• In[1],the paper discusses the pressing concern of drowsy driving and its involvement in causing road 

accidents, leading to both fatalities and extensive property damage. It underscores the inadequacy of 

conventional methods and advocates for a more efficient system to avert accidents. The document elucidates 

that a significant pro- portion of accidents, exceeding 20 percent, can be linked to the compromised 

physiological condition of drivers. Drowsy driving is defined as a condition wherein a driver encounters 

diminished concentration and attentiveness while driving a vehicle. 

• In[3],emphasis is placed on the substantial progress that IoT (Internet of Things) technology has already 

achieved across various sectors including healthcare, energy management, quality assurance, agriculture, 

urban development ,and home automation .It holds the potential to deliver enhanced services and bring 

about profound changes in people’s lifestyles. IoT is defined as the management of tangible objects 

equipped with embedded devices facilitating communication and interaction either among the objects or 

with the surrounding environment. 

• In [4], the proposed system introduces a comprehensive authentication process comprising multiple steps 

before granting permission for the driver to initiate the ignition. This process involves confirming the 

driver’s identity, screening for alcohol consumption to deter drunk driving, and confirming that the seat belt 

is securely fastened. Only when all these prerequisites are satisfied will the ignition be activated. 

Furthermore, while the vehicle is in operation, the system actively monitors various parameters to promote 

safe driving practices. This includes collecting data for speed control mechanisms, aimed at preventing 

instances of excessive speeding. 

• In [7], a system is introduced to detect driver drowsiness and monitor health metrics ,targeting the pressing 

issue of road accidents stemming from driver fatigue and health related issues. It underscores the importance 

of addressing driver fatigue as a major contributor to road accidents, citing studies indicating that roughly 

20 percent of accidents are linked to fatigue. The paper underscores the severity of driver fatigue as a 

significant concern and a primary cause of road accidents .While pinpointing the exact number of accidents 

caused by drowsiness is challenging ,research suggests that fatigue plays a role in about 20 percent of 

accidents. The paper outlines an ”IoT BASED DRIVER DROWSINESS AND HEALTH MONITORING 

SYSTEM ”as a solution. 

• In[10]The paper characterizes drowsiness among drivers as manifesting in feelings of lethargy ,diminished 

concentration, and fatigue in the eyes while driving vehicles. It highlights that a significant portion of 

accidents in India stems from driver inattention and reduced concentration, often attributed to drowsiness. 

The document stresses that driver performance declines progressively with the onset of drowsiness. In order 

to address the risks associated with driver drowsiness, the paper introduces a system designed to detect 

drowsiness in drivers and promptly issue alerts. This system functions by capturing video stream images 

using a camera. 

• In [11], drowsy driving is characterized by symptoms including lethargy, reduced concentration, and tired 

eyes during vehicle operation, contributing to numerous acci- dents in India due to driver inattention. As 

drowsiness progresses, the driver’s performance gradually declines. To address the hazards associated with 

drowsy driving, the paper introduces a system aimed at detecting driver drowsiness and issuing timely 

alerts. This system func- tions by capturing a video stream through a camera, recognizing the driver’s face, 

and pinpointing the eyes. Drowsiness is identified through analysis of the eyes using the Haar cascade 

algorithm. 

• In[12],the paper offers a comprehensive exploration of the significance of embedded systems in tackling the 
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pressing concern of driver drowsiness ,a major hazard to road safety leading to severe accidents and 

fatalities.It commences by delineating embedded systems as spe- cialized setups wherein a computer is 

wholly integrated within or designated for a particular device or function. Unlike conventional computers 

,these systems are tailored to execute specific tasks with clearly defined parameters. Embedded systems 

present notable advantages over general-purpose computers like personal computers. 

 

III. SCOPE 

Our system is crafted to be compact, easily transportable, and budget-friendly. Its chief objective is to 

avert road acci- dents by identifying drowsiness in drivers. Its distinguishing feature lies in its adaptability – 

it is suitable not just for cars but also for motorcyclists ,taxi drivers, truckers, bus operators, and auto-

rickshaw drivers. This wide-ranging utility renders it a crucial safety asset a cross divers modes of 

transportation, Ultimately bolstering road safety by notifying drivers when they become excessively drowsy 

to drive safely. 

 

IV. METHODOLOGY 

We utilize an infrared (IR) sensor to monitor the condition of the driver’s eyes. If the eyes remain shut for 

more than 4 seconds, the IR sensor detects this and communicates with the system .Subsequently, the 

systems ends a signal to activate a buzzer, which emits a soft, low-volume alert. Our setup comprises 

components such as the Arduino Pro Mini for processing, an IR sensor for eye detection, a rechargeable 

battery for power supply, a buzzer for auditory alerts, male- female jumper wires for connections, and a 

switch for control purposes. This system aims to enhance safety by preventing instances of drowsy driving. 

 

A. Image Sequence Input: 

The central component of the system is an Infrared (IR) sensor that records a constant stream of images. 

Positioned strategically, the sensor is aimed at the driver’s face, specifically targeting their eyes. These 

images form the foundational data for the system’s functioning. 

 

B. Eye Detection: 

Specialized algorithms within this image stream are employed to identify and accurately determine the 

driver’s eyes. This process aims to isolate the area of interest (the eyes) while disregarding extraneous 

information. 

 

C. Eye State Tracking: 

After pinpointing the location of the driver’s eyes, the system proceeds to engage in real-time eye state 

tracking. This entails ongoing monitoring of the eyes’ condition, specifically noting whether they are open 

or closed. This continual tracking is crucial for swiftly detecting any alterations in eye activity. 

 

D. Drowsiness Detection: 

One primary goal of the system is to deter drowsy driving. To accomplish this, the system integrates logic 

that searches for a particular circumstance: if the driver’s eye remains shut for an extended duration, such as 

4 seconds or more. This specific time threshold is selected to identify substantial periods of eye closure 

suggestive of drowsiness. 

 

E. Alert Mechanism(Buzzer): 

Upon detecting that the driver’s eye has been closed for the predetermined duration (4 seconds or longer), 

the system initiates an alert mechanism. This alert typically manifests a buzzer, although it can also manifest 

as other auditory or visual warnings. Its intent is to abruptly draw the driver’s attention and function as an 

immediate cautionary signal to combat drowsiness. 
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F. Continuous Monitoring: 

The system continuously conducts real-time monitoring as long as the driver’s eyes remain open and 

attentive. This guarantees that the driver stays focused on the road, thereby minimizing the likelihood of 

accidents resulting from drowsy driving. 

 

The system is engineered to actively oversee the state of a driver’s eyes via several stages, commencing 

with image input, eye detection, and ongoing real-time tracking. It em- ploys drowsiness detection logic and 

an alert mechanism to safeguard driver safety by averting accidents caused by drowsy driving. The 

sustained monitoring feature is vital for sustaining alertness during extended journeys or monotonous 

situations. 

 
 

Fig.1.CircuitDiagram 

 

This diagram represents all the connections in our system: 

• The positive terminal of the battery is linked to  the switch. 

• The switch is linked to the VCC on the Pro Mini. 

• The negative terminal of the battery is connected to the GND on the Pro Mini. 

• The output pin of the IR sensor is linked to the A1 pin on the Pro Mini. 

• The positive pin of the IR sensor is connected to the VCC on the Pro Mini. 

• The negative pin of the IR sensor is connected to the GND on the Pro Mini. 

• The positive terminal of the buzzer is connected to pin 3 on the Pro Mini. 

• The negative terminal of the buzzer is connected to the GND on the Pro Mini. 

 

V. COMPONENTS 

1) Arduino PROMINI 

The Pro Mini board is specifically tailored for applications and setups where space constraints and long- 

term usage are critical factors. It boasts a compact size and is offered in both 3.3V and 5V variants, powered 

by the ATmega328P microcontroller. With 14 digital input/output pins, including 6 supporting PWM 

output, alongwith6analoginputs,anonboardresonator,and a reset button, the Pro Mini offers versatility for a 

wide range of projects. It can be conveniently powered and communicated via USB through a six-pin header 

compatible with FTDI cables or SparkFun breakout boards. Designed for semi-permanent installations, the 

Pro Mini is sold without pre-mounted headers, allowing for flexible connector options or direct wire 

soldering. Its pin layout is interchangeable with the Arduino Mini, ensuring compatibility .Manufactured by 

SparkFun Electronics, it is available intoversions: one operating at 3.3V and 8MHz, and the other at 5V and 

16 MHz. 
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Fig.2.Arduino Pro MINI 

 

2) IR Sensor 

An IR sensor is an electronic device utilized for sensing objects and detecting motion in its environment by 

emitting and detecting infrared light. Infrared radiation, imperceptible to the human eye ,is emitted by all 

objects as heat. The sensor comprises an IR LED emitter and an IR photodiode detector. The photodiode is 

sensitive to the same wavelength of IR light emitted by the LED. When IR light strikes the photodiode ,It 

induces changes in resistance and output voltage, correlating with the intensity of the received IR light. 

Infrared sensors, initially discovered by astronomer William Herschel in 1800, operate in a segment of the 

electromagnetic spectrum beyond visible light, featuring wavelengths longer than those of visible light. 

They possess the capability to detect infrared radiation emitted by objects with temperature exceeding 

approximately  five degrees Kelvin is available in electro-mechanical, piezoelectric, or mechanical designs. 

Its principal function is to transform audio signals into audible sound. Generally powered by direct current 

(DC) voltage, it is utilized in various applications such as timers, alarm systems, printers, computers, and 

other electronic devices. Depending on its specific design, the device can generate a range of sounds 

including alarms, musical tones, bells, and sirens. 

 

 
Fig.3.IRSensor 

 

3) Buzzer 

An audio signaling device, such as a beeper or buzzer is available in electro-mechanical, piezoelectric, or 

mechanical designs. Its principal function is to transform audio signals into audible sound. Generally powered 

by direct current (DC) voltage, it is utilized in various applications such as timers, alarm systems, printers, 

computers, and other electronic devices. Depending on its specific design, the device can generate a range of 

sounds including alarms,musical tones, bells, and sirens. 

 

 
Fig.4.Buzzer 

 

4) Rechargeable Battery 

A rechargeable battery functions as a reservoir for energy that can be replenished by applying direct current 

(DC) to its terminals once depleted. Unlike disposable batteries, which rely on a chemical reaction where 

the anode is consumed, rechargeable batteries provide a more practical and environmentally sustainable 

solution. Although the anode in a rechargeable battery al sounder- goes consumption, it does so at a slower 

rate, allowing for multiple cycles of charging and discharging. 
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Fig.5. Rechargeable Battery 

 

5) ON/OFF Micro Switch 

A micro switch, which comes in mechanical or electronic forms, usually adopts a simple toggle design 

featuring a spring-loaded lever with two positions: on and off. Initially, the lever is in a centered position 

until an external force moves it towards one of the positions. When activated, a set of contacts within the 

switch An audio signaling device, such as a beeper or buzzer, either establishes or interrupts an electrical 

connection in the circuit. Various versions may employ either moving contacts or stationary contacts with 

movable conductors. 

 

 
 

Fig.6.Switch 

 

6) Printed Circuit Board(PCB) 

A printed circuit board (PCB), also referred to as a printed wiring board (PWB), functions as a foundation 

for linking components within an electrical circuit. Typically, it comprises layers of conductive and 

insulating materials arranged in laminated structure. The conductive layers contain patterns of traces, planes, 

and other elements resembling wires on a flat surface, which are etched from copper sheets laminated onto 

or between non-conductive substrates. Electrical components are affixed to conductive pads on the outer 

layers, designed to accommodate the terminals of the components, typically through soldering, thereby 

establishing both electrical connections and mechanical fastening. Further manufacturing steps involve 

creating vias, plated-through holes facilitating interconnections between layers. 

 
 

Fig.7.PCBDesign 
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VI. RESULT 

Prototype testing has revealed a remarkable achievement, with an accuracy rate nearing an impressive 

90%.This significant mile stone highlights the meticulousness and thoroughness applied throughout the 

testing phase, confirming the proto- type’s robustness and ability to adapt to real-world conditions. 

Achieving such a high level of accuracy at the early stages of development not only reflects the rigor of the 

design process but also instills confidence in the prototype’s capabilities. Furthermore, this level of 

precision provides a solid foundation for future iterations, allowing for further improvements to enhance 

performance. As a result, stakeholders can confidently anticipate the seamless integration of the prototype 

into operational frameworks, with the assurance that it is poised to deliver exceptional results aligned with 

project objectives. 

 

VII. CONCLUSION: 

The prompt detection of drowsiness is a crucial safety feature aimed at preventing drivers from dozing off 

behind the wheel. This is achieved through a system that activates a buzzer alarm if the driver’s eyes remain 

closed for a set period. Importantly, this technology is versatile and can be installed in various vehicle types, 

including cars and motorcycles. Moreover, the system may consider multiple external factors such as sleep 

patterns, vehicle condition, weather conditions, and mechanical data to assess fatigue levels. It’s worth 

noting that previous systems addressing this issue relied on complex computations, resulting in large-scale 

testing setups. In contrast, our model is designed to be compact and practical, particularly suited for 

countries where a significant portion of the population relies on mopeds for transportation. While similar 

systems have been developed previously for project purposes, our model prioritizes practicality and ease of 

use, ensuring multiple applications and hassle-free operation. 
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