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Abstract -Driver drowsiness and lack of focus while 
operating their vehicle are leading causes of many road 
accidents. These incidents cause physical injury, fatalities, 
and financial losses worldwide. Drowsiness and sleep 
deprivation can cause delayed reactions from drivers and 
lead to various accidents. This paper discusses the 
development of a drowsiness detecting accidentprevention 
system that uses smart glasses as a wearable device on the 
driver.  
 
A smart pair of glasses with an MPU6050 accelerometer 
andsensor installed helps detect driver drowsiness based on 
head posture changes. An optional eye blink detector helps in 
determining drowsiness more accurately by tracking eye 
closure times. Data obtained by sensors is analyzed by the 
microcontroller (Arduino Nano) and used to define the 
current state of the driver, namely his alertness level. 
 
In addition, there is a possibility of using a GSM module to 
notify the driver's pre-defined contacts about an emergency 
situation through a text message. A proposed accident 
prevention device is compact, affordable, and comfortable 
for the wearer. Experiments have shown that sucha device is 
capable of timelyand accurate detection of driver 
drowsiness. 
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on,  Driver Fatigue Monitoring, MPU6050 Accelerometer, 
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1.INTRODUCTION 
 
Road safety is now a major global issue, considering the 
sharp rise in accidents associated with human errors such 
as fatigue, distractions, and loss of alertness. Of these, 
driver fatigue stands out as the key culprit for road 
accidents, especially during long distance travels, driving 
at night time and when driving on boring roads. As soon as 
a driver fallshas been established through several studies 
on safety issues that a relatively high number of road 
accidents happen because of driver fatigue, hence the 
urgent need for prevention measures. 

 

Fig -:1: Prototype Setup 

 

1.1 Background 
 

Automobile crashes are considered among the primary 
causes of injury and death around the world. It has been 
noted that driver fatigue is one of the major factors 
contributing to road crashes. Driving for long periods of 
time, particularly during nighttime, makes drivers less alert 
and increases their chances of making mistakes. For this 
reason, there has been an increased demand for technology 
that can predict accidents. 

 

1.2 Purpose of project 
 

The primary objective of this project is to increase road 
safety by detecting fatigue among drivers through the use 
of real-time systems that provide instant warnings. This 
project strives to reduce accidents through early alerting 
of drivers regarding their level of fatigue. It is also 
designed to create an inexpensive and mobile technology 
that can be applied in practice. 

 

2. PROBLEM STATEMENT 
 

In the present-day world, road accidents due to driver 
fatigue and inattentiveness have emerged as a major 
concernintransportationtechnology.Driverfatigue,which 
may arise from long hours of driving without adequate 
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sleep, results in reduced alertness. As a result, the driver 
becomes less responsive, making it hard for them to 
respond appropriately when faced with sudden situations. 
Road accidents are therefore more likely during nighttime 
drives and long-distance drives. Modern-day safetysystems 
in automobiles, such as airbags and brakes, are reactionary 
and only minimize the damage once the accident takes 
place. 

 
While sophisticated technology in some safety systems, 

such as the use of cameras and artificial intelligence in 
drowsiness detection, may work well, they may be very 
costlyandcomplextoapply,andarenotreadilyavailableto the 
general consumer. At the same time, basic drowsiness 
detection systems tend to be inaccurate and unreliable, 
thus failing to identify signs of fatigue early enough. 

 
It is therefore imperative that there is need for a system 

that will detect driver fatigue reliably and cost-effectively 
and in good time. Such a device ought to be portable, easy 
towear,andoperateautonomouslywithoutrelyingentirely on 
the automobile. 
 
3.LITERATURESURVEY 
 

3.1 DriverDrowsinessDetectionSystems 

 

In recent times, driver drowsiness detection has been a 
topic of major concern, owing to the growing number of 
accidents taking place on the road. Various technologies 
have been invented for monitoring the activities of the 
drivers, and thus, predicting their sleepiness levels in time. 
[6] 
 

3.2 EyeBlinkSensor-BasedApproaches 

 
There have been several approaches taken up for eye 

blink detection using an IR sensor and microcontroller like 
Arduino.Theyrelyondetectinghowlongtheeyesare closed. If 
they stay shut for more than a specified duration, the 
system sounds an alarm. However, such methods are 
vulnerable to errors, considering normal blinks and 
inappropriate sensor positioning. [4][5][9] 
 

3.3 SmartGlasseswithWearableSystems 

 

This shows how wearable technology can be beneficial 
because it allows for instantaneous feedback, portability, 
and ease of use as compared to the use of vehicle-based 
systems. The systems may still face some difficulties 
including low battery life, limitations in processing power, 
and less accurate readings in difficult conditions.[3] 

3.4 GSM-Based Accident Prevention and Alert 
Systems 

GSM-based research in accident prevention and detection 
systems emphasizes that GSM is critical to enable 
communication in the caseof emergencies duringanyroad 

accident. Such systems include GSM modules embedded 
with sensors and microcontrollers that detect accidents 
and then send messages or alarms along with GPS 
coordinates automatically to contacts.. [8][11] 
 

3.5 ResearchGap 
 

Though there have been significant developments, a major 
flaw in the systems developed includes high cost, complex 
structure, portability issues, and being dependent upon 
systems installed in vehicles. Moreover, some of the 
available systems do not have the facility for real-time 
emergencies. The current system developed using the 
Arduino platform resolves these issues by offering an 
affordable, portable, and efficient system. 
 

4.EXISTING SYSTEM 
 
The existing accident prevention systems mainly utilize 
vehicle-based safety technologies as well as simple alert 
technologies that work toward minimizing the damages 
that can occur when an accidenthappens.Traditional 
vehicle technologies such as airbags, seat belts, and ABS 
play a significant role in helping minimize the extent of 
damages from accidents; however, these solutions do not 
monitor the status of drivers and thus cannot help avoid 
accidents caused by factors like driver fatigue.[4] 
 
Most of the current technologies used for accident 
prevention are installed into the vehicles; hence, they have 
limited flexibility and cannot be used on all kinds of 
vehicles. [8] In addition, these technologies fail to 
incorporate the real-time monitoring of the driver's 
behavior which is vital in detecting the occurrence of 
fatigue before an accident occurs. Some modern solutions 
employ advanced technologies like artificial intelligence 
and cameras to help detect and predict accidents; however, 
these options are complicated and expensive.[7] 
 

5.METHODOLOGY 
 

5.1 System Architecture 

 
The suggested drowsiness monitoring mechanism is made 
up of small-sized hardware parts combined in one 
wearable gadget in the shape of smart glasses, which have 
various sensors for sensing, analyzing, alarming, and 
transmitting possible dangers. The input stage has sensors 
like the MPU6050 sensor that has both an accelerometer 
and a gyroscope to sense the movement and positioning of 
the head of the driver. The IR sensor senses the blinking 
rate of the eyes. 
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Fig-:5.1: Architecture Of System 

 
Smart glasses will have these sensors incorporated into 

them for real-time monitoring. Alerts will be given via a 
buzzer and vibration motor so that the wearer is alerted 
immediately. For quicker action, a transmitter and receiver 
component allows wireless connectivity between these 
components. It operates using a regulated power supply. 

 

5.2 Block Diagram 

 

 

Fig -5.2: Block Diagram 

Block Diagram of the Smart Accident Prevention System     
Using Arduino-Based Smart Glasses. 

The block diagram shows the whole working process of 
the proposed system. This system has been developed in 
such a way that it works together as an embedded system 

with all parts connected and controlled through the 
Arduino Nano microcontroller. 

The first module involved in this system is the eye-blink 
detector. Arduino Nano functions as the main controller for 
the system. The controller receives the input data from the 
sensors and determines whether there is a detection of eye 
closure above the threshold level. The Arduino will trigger 
the output modules if drowsiness is detected. 

Firstly, the buzzer will be set off as an initial alert to the 
driver. Should the driver continue to sleep without any 
response, then the motor driver module will be used to 
control the speed of the car to slow it down. 
Simultaneously, the GSM module is employed to send out a 
distress signal to selected contacts. The GPS module helps 
in tracking the current position of the vehicle, which forms 
part of the signal. 
 

5.3. Results 
 
The development of the accident prevention system based 
on smart glasses controlled by Arduino was completed and 
subjected to tests in order to analyze the efficiency of the 
system in detecting drowsiness of the driver and 
preventing accidents. The eye blink sensor detected and 
measured eye movement of the driver and was successful 
in differentiating between regular blinking of eyes and eye 
movements that indicate drowsiness. During the tests, it 
was observed that the reaction time of the system was fast, 
detecting drowsiness in a split second after crossing the 
threshold value. The buzz sound activated immediately 
after detection, which was useful in alerting the driver 

 
5.3.1Dualalert Systemanalysis 
 

 

The use of the dual alert system with a buzzer and a 
vibration motor makes the alert system more reliable by 
using two methods of giving warnings to the user. It is 
easier for the user to recognize the alert by hearing the 
sound of the buzzer or through the vibration motor, thus 
making sure the warning was not missed out on. 
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The system was able to activate the motor driver module 
in situations where the driver did not react to the alarm, 
thus slowing down the car until it stopped. It was useful in 
ensuring the safety of the user particularly when 
simulated to be tired. The inclusion of the GSM module in 
the system made it possible to transmit emergency SMS to 
pre-defined recipients promptly. The messages contained 
reliable information about the state of the driver. 
 

 

The system is more reliable because if one method 
failed, another would compensate for it. If the driver did 
not hear the buzzer, he/she would still receive a signal 
through the vibration motor. 

 

5.3.2 Performance of the Gsm Module 
 
The GSM module (Global System for Mobile 
Communication) is an important component that will be 
incorporated in the proposed accident prevention system 
for allowing wireless connectivity. This helps in sending 
instant data to the preprogrammed mobile numbers in 
case of an emergency situation. 
 
The GSM Module is connected to the Arduino Nano via 
serial communication (UART). Commands are sent from 
the Arduino to the GSM Module via AT commands, which 
are common commands used for controlling GSM devices. 
 

 

 
The GSM module (SIM800L) sends alert messages through 
SMS to designated contacts if drowsiness is detected. The 
SMS is sent instantly without any delay, allowing for a 
rapid response in case of emergencies. It works in an 
automated manner and does not require any manual 
operation. 
 

6.CONCLUSION 
 
The proposed accident prevention system based on 
Arduino smart glasses is efficient, reliable, and low-cost in 
tackling road accidents caused by drowsiness among 
drivers. With constant monitoring of the driver's head 
movements and the state of his eyes, the system is able to 
detect the signs of fatigue in real-time and send out alerts 
through auditory as well as tactile sensations, thus helping 
prevent accidents from happening. 
 
With the incorporation of a GSM module in the system, the 
ability to contact other people in case of an emergency 
situation is made possible, which further increases safety. 
The portability nature makes it convenient for users since 
it does not require attachment to any particular vehicle. 
 
According to the experimental tests conducted, the system 
operates effectively with high efficiency and fast reaction 
time. Despite certain limitations like the need to align 
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sensors, its overall performance is satisfactory. There is 
great potential for implementation of the system, which 
can benefit greatly from new technological developments 
such as machine learning, internet of things technology, 
and more sensors. 
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