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Anti-Sleep Alarm for Drivers
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Abstract: Nowadays it is very difficult to stay active all the time due to busy schedules. Falling asleep at the wheel can lead to
serious consequences, accidents, and even death. This situation is much more common than we realize and thereforeit is very
important to fight this problem. So, to solve this problem, we developed a sleep alarm for drivers. This system alerts the user
when he falls asleep at the wheel, thus preventing accidents and saving lives. This system is handy for long-distance travelers
and late-night drivers. Designed with a blink sensor, it takes safety measures a step further by designing a system to stop the
vehicle when the driver's eyes are closed. The system is developed using Arduino microcontroller. Theeye blinking sensor is
connected to a microcontroller that continuously monitors the frequency of the driver's eye blinking. If the driver’s blink rate falls
below a certain threshold, the system warns the driver and sends a signal to the vehicle's controlsystem to stop the vehicle.

Index Terms: Eye blink sensor, LED, Buzzer, Arduino software, Atmega 328P.

L. INTRODUCTION
It is important to be aware of potential risks in road traffic, domestically and internationally, and take measures to ensure your safety
and health. According to Google, about 1.35 billion people die on the world's roads every year. Worldwide, about 3,700 people die
and many are seriously injured in car, bus, motorcycle, bicycle or truck accidents every day. Car accident has been recognized as
one of the biggest safety problems worldwide. The Out system is designed to reduce this. Our system uses an IR sensor that emits
an inferred light when the driver's eyes are open. This light is not reflected, but when the eyes are closed, the light of time is
reflected back onto the person's skin. After a certain time, the reflective buzzer will start and if the driver does not open his eyes, the
vehicle's backlight will turn on and the vehicle will stop automatically. This helps in reducing the risk of accidents that may happen.
According to published data, every year 20-50 million people suffer non-fatal injuries from traffic accidents, and approximately 1.3
million people die in traffic. According to the US National Highway Traffic Safety Administration (NHTSA), driver fatigue causes
100,000 car accidents each year. About 1,550 people were injured in the collision. $12.5 billion in economic damage, 71,000
injuries and deaths. According to the German Road Safety Council (DVR), one in four motorway traffic deaths is due to driver
fatigue. of road traffic as a result of driver fatigue. When the driver nods behind the wheel, he loses control of the vehicle, which
often causes a collision with another car or stationary objects. Monitoring driver fatigue can help prevent these tragic accidents.
Monitoring is typically reported using later technologies: vehicle-based measurements of multiple indicators such as lane changes,
steering wheel movement and pressure. For example, the accelerator pedal is constantly monitored and a shift beyond to
NREM is broken into three stages
1) Stage I: transition from wakefulness to sleep
2) Stage ll:is a light nap
3) Stage IlI: Drowsiness

One of the most common causes of car accidents is drowsy driving. Drowsy driving creates hazards, risks and other potentially fatal
situations, including distracted driving. A certainthreshold means a significantly increased risk that the driver is drowsy. Driving
while tired, sleep-deprived, or both is called "drowsy driving." This often happens when the driver does not get enough sleep, but it
can also be caused by poor concentration, certain medications, sleep disorders or alcohol consumption. or shift work. Although
falling asleep at the wheel is dangerous, drowsiness also impairs the ability to drive safely without falling asleep. According to
common understanding, one in twentydrivers fell asleep behind the wheel. Driving for more than 20 hours without rest or sleep is
comparable to a 0.08 percentdrinking rate. You are three times more likely to be in a car accident when you are tired. Drowsiness
can be difficult to detect, so some drivers may not realize their fatigue. which are generalized, uncontrolled attention deficit
disorders. However, due to its short duration 4-5 seconds, it is dangerous and can be dangerous and cause serious damage. More
than 1.5 million people died as a result as a result of traffic accidents. Accordingto India's Ministry of Road Accidents, an average
of 1,280accidents resulted in 417 deaths, or about 53 accidents and 17 deaths per hour.[1]
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1. LITERATURE SURVEY
Auto-driver drowsiness can be detected using artificial intelligence and visual information. The purpose of the system detect, track
and study the faces and eyes of the drivers to make areal vehicle image different from the drivers to validate the algorithms. It is a
real-time system that works in different lightingconditions. The frequency of accidents has increased due to severalfactors, one of is
also implemented with a video-based approach.
This system is non-invasive and uses human-related elements. Band power and empirical state decomposition methods are used to
study and extract the signal, SVM (Support Vector Machine) is used to confirm the analysis and classify the driver's vitality. The
system intends to search for driver drowsiness using the hypothesisof Bayesian networks.
The interaction between driver and vehicle characteristics is extracted to obtain reliable driver drowsiness symptoms. It provides
more appropriate and accurate strategies for designing a drowsy driver detection system. The sleepiness detection system uses brain
and visual activity.
The EEG-based sleep detector uses the electroencephalographic (EEG) channel to monitor brain activity, diagnostic techniques and
fuzzy logic. Use of eyeblink detection and characterization in visual activity monitoring. The electrooculography (EOG) channel is
used to extract the blink functions. Image processing and pattern classification are used to photograph the driver's face, track the
driver's facial features, and classify the driver's sleepiness.
After studying the activity of the facial muscles with the Active Appearance Model (AAM), 17 different characteristic points are
determined. The k-nearest neighbor method classifies sleepiness into 6 levels, this method also detected the driver's smile. The head
position estimation method is used to detect the deviation of the tired driver. In this method, Viola and Jones' algorithm for driver
Tace detection.
This method is non-intrusive and robust to detect driver drowsiness in real time. Support Vector Machine (SVM) is used to extract
faces from video frames, and Circular Hough Transform (CHT) is useful for analyzing mouth and eye condition. In this approach,
machine excitation is used to determine human behavior while the driver is drowsy.
It collects 30 different facial actions, including blinks, yawns and head movements, to detect driver drowsiness. Different tasks are
used in the design of drowsiness detection systems. Although "sleepiness” is a commonly mentioned term, "fatigue™ is also used.
Despite the differences, fatigue and sleep are used interchangeably. Fatigue means "reluctance to continue a task as a result of
physical or mental strain or prolonged performance of the same task.” However, sleepiness or sleepiness is defined as the desire to
fall asleep. Basically, sleepiness is the result of an exciting biological need for sleep. Sleepiness can be caused by a number of
reasons, such as medications, long working hours, sleep disorders, poor (or insufficient) sleep, and staying awake for long periods of
time.
Thus, their relationship is obvious, because fatigue directly affects sleepiness. Although they are different concepts, some
researchershave considered sleepiness and fatigue to be similar because of After that, machine leaning (ML) or deep learning is
utilized to their similar consequences. In our work, we call these systems drowsiness detection systems. A driver does not suddenly
fall asleep without showing any signs.

Examples of signs are:

1) Difficulty keeping the eyes open;
2) Yawning;

3) Repeated flashing;

4) concentration difficulties;

5) Derailment and delayed reaction;
6) Nod;

These signs appear gradually as drowsiness progresses, and as such can act as indicators of driver drowsiness. To identify the
different stages of drowsiness, researchers studied the driver vehicle reactions and driving behavior.

The Fig.2.1 Driver drowsiness detection measures illustratesall the measures currently used to classify driver drowsiness. Two of
these indicators are observed in the leaders themselves: image and biological. The third dimension that | created from thecar itself is
called the vehicle-specific dimension. The fourth measure considered is a hybrid measure that combines at least two of the above.

©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 |

581



International Journal for Research in Applied Science & Engineering Technology (IJRASET)
ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538
Volume 11 Issue XI Nov 2023- Available at www.ijraset.com

Driver Drowsiness

Detection Systems
' ' ' '
Image-based Biological-based Vehicle-based Hybrid-based
g g
Measures Measures Measures Measures
Brain signal- 5 =
Eye-based b im”tlni J Steering wheel- Vehicle & Image-
ased method s » 5
method based method based method
Respiratory
; * signal-based Biological &
Mouth-based method Lane deviation- v
» ethoc l +»  Image-based

method based method
method
Heart signal-
based method Vehicle &

Head-based 5
| * Biological-based

method
Skin signal- method
b ¢
based method

Vehicle, Image &
* Biological-based

Eye signal-
method

based method

Muscles
+ signal-based
method

Fig.2.1 Driver drowsiness detection measures

Fig.2.2 illustrates a DDD system's general block diagram and data flow that can Normal employ any of the four measures
mentioned above. data is initially collected with a suitable sensor device; targets are then extracted from the captured signals. This
step is important because it simplifies input into the system by discarding irrelevant information and extracting usefulinformation.
Later, some systems can use feature transformationor dimensionality reduction to project the data into another domain. In the fourth
step, the features that best correlate with sleepiness are selected using different feature selection algorithms, such as backward
selection or envelope feature selection methods.[7]

Generate a model in the training phase that is used to classify the driver's status. The trained model is used during the test phase to
detect the driver and the level of sleep and take action if necessary,such as activating an alarm or giving the driver a break.

Fig. 2.2 Dover drowsiness detection systems data flow

1. METHODOLOGY

The methodology for creating an anti-sleep alarm for drivers using an Arduino Uno requires a combination of hardware components

and software programming. The goal is to detect signsof drowsiness or inattention and then alert the driver. Here's a step- by-step

methodology to build such a system,

1) Connect the IR Distance Sensor, buzzer, and LEDs to the Arduino Uno and also make sure that the power is supplied tothe
system throughout.

2) Calibrate the IR sensor to measure the distance to the driver'seyes when they are awake and alert. You may need to adjust the
sensitivity and threshold values based on your specific sensor.

3) Write the Arduino code to read data from the IR sensor and determine if the driver's eyes are open or closed. You can use
libraries like "IRremote” or "NewPing" to help with sensor interfacing. Set a threshold for the distance value that indicates
drowsiness. If the distance surpasses this threshold for acertain duration, it's a sign of drowsiness.
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4) When drowsiness is detected, activate the buzzer and LEDs toalert the driver. The alert system should remain active until the
driver becomes alert again.

5) Implement a continuous loop in your code to monitor the driver's condition. Read data from the sensor at regular intervals (e.qg.,
every second).

6) Ensure areliable power supply for the Arduino system. You might use a car's 12V power source and a voltage regulator. Mount
the IR sensor in a position where it can accurately monitor the driver's eyes, like on the headrest.

Test the system under various driving conditions to ensure it responds correctly to drowsiness. Fine-tune the threshold values and

alert durations to reduce false positives and negatives.

V. WORKING
Fig.4.1 is block diagram that helps us to understand howto connect all the components to create the desired system.
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BUZZER

VCC GND ouT
s

Sv GND
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UT 1
DUT 2
DRIVER MOTOR

DC MOTOR

IN3

Fig.4.1 Block Diagram

Anti-drowsiness alarm for drivers using Arduino Uno is a device to help prevent tired or fatigued drivers from falling asleep at the
wheel. It usually works by monitoring the driver's alertness and sounding an alarm when signs of drowsiness are detected. Here is a
basic overview of how such a system can be designed and how it works:

A. Required Components

1) Arduino Uno.

2) Sensors used: Infrared (IR) proximity sensor or IR obstacle sensor module.
3) Alarm mechanism: Buzzer.

4) Power source, for example 12V battery.

B. Working Principle

1) Proximity Sensor: The proximity sensor monitors the driver's eyes and checks whether they are open or closed. Forthis purpose,
an infrared beam is sent to the eyes of the driverand the reflected signal is measured. If the driver's eyes are closed for a long
time, this is a sign of sleep.

2) Nodding Detection: An additional sensor, such as a piezoelectric sensor or accelerometer, can be placed on the driver's seat or
near the driver's head to detect nodding, a common sign of drowsiness. These sensors can detect sudden movements of the head
or changes in position.

3) Arduino Processing: The Arduino Uno continuouslyprocesses sensor data. It controls the output of the proximitysensor and the
reading of the accelerometer or piezoelectric sensor. If it detects that the driver's eyes are closed or there are noticeable head
movements that indicate drowsiness, theArduino will trigger an alarm.

4) Alarm Activation: When the Arduino detects that the driveris sleeping, it will activate an alarm mechanism, such as a buzzer or
piezo speaker, to alert the driver. Depending on themodel, the alarm may be a loud sound, flashing lights, or both.

5) Driver Alert: The alert continues until the driver indicatingthat they are now awake and alert.

6) Power Supply: The system can be powered by a 9V battery.

This basic setup can be expanded and customized to add additional functions such as data collection or integration with other

vehicle security systems. Remember that the effectiveness ofsuch a system can vary and it is very important to ensure that it does not

distract the driver or create its own safety problems. Always put safety first when designing and implementing alarms to prevent
drivers from falling asleep.
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V. CONCLUSION
In conclusion, an anti-sleep alarm system for drivers is a technology that has the potential to improve road safety and reduce the
number of accidents and fatalities on the roads. By alerting drivers when they are becoming drowsy, the system canhelp to keep
them awake and alert at the wheel, reducing the riskof accidents due to fatigue.
There are several potential ethical considerations that shouldbe considered when developing and implementing an anti-sleep alarm
system for drivers, including the potential impact on individual privacy, the potential for the system to create anexpectation that
drivers should always be alert and awake while driving, and the potential for the system to be used as a tool for monitoring and
controlling the behavior of drivers.
A sustainability plan is also important for ensuring that the system is developed and implemented in a way that is environmentally,
socially, and economically sustainable. This might involve designing the system to be as energy efficient and environmentally
friendly as possible, considering the impact of the system on the wellbeing and safety of drivers, and identifyinglong-term funding
sources and a financially sustainable businessmodel. In summary, anti-drowsiness warning systems for driverscan have a positive
impact on society by improving road safety and reducing the number of accidents and fatalities on our roads. However, it is
important to carefully consider the ethical and sustainable aspects of the system to ensure that it is developed and implemented
responsibly and sustainably.
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