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Abstract— Road accidents in India and all over the world have been a major problem for a very long
time. Thousands lose their lives and millions of people lose a livelihood annually because of road
accidents. Fatigue, which causes drowsiness among other factors, is a key contributor to road
accidents.
This paper would like to throw some light on how we could use computer vision for detecting
drowsiness and present accidents by alerting drivers at an early stage, and also sending out messages
to authorities and family member to receive a response as soon as possible resulting in decreasing
fatality rate even if an accident happens which could be due to the malfunction of the vehicle of the
alert system. This paper will try to provide with a system which would be cost effective and scalable,
making vehicles safer to operate.
Keywords— Euclidean distances, image processing, Eye aspect ratio, alarm system, location
detection.
I.

INTRODUCTION

In the 21st century, driver drowsiness has continued to be a significant challenge contributing to a
considerable number of accidents on roads. In India, driver drowsiness, especially among long-distance
truck drivers who are public service vehicle drivers and private vehicle drivers, is a significant concern.
Despite taking several measures, the Government had failed to rectify the problem. Steps like checking
whether the driver is drunk and many other actions are considered but are unable to acknowledge the
problem. A few systems are available in the market; however; their cost making is high, making the
driver lost his hope to purchase these systems. Therefore, we are needed to come up with affordable
solution for lower middle class keeping in mind to also address the accidents associated with drowsiness
in public service vehicles.
II.

MOTIVATION

Technical
Manual approaches seem difficult and cannot be accurate measures to prevent traffic road accidents.
Manuals approaches are based highly on the human perception of the situation, but this will not be that
useful. The police use this manual technique to check and limit the numerous people who are drunk and
driving. Several characteristics including no alcohol in the blood of the driver during an accident, vehicle
run off the road or at the back of another, no signs of breaking, car have no mechanical defects, pleasant
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weather with clear visibility and even the police officer at the ground suspects drowsiness to be the cause
can be the pointers of sleepiness related accidents. The above techniques, however, cannot be used in
traffic road accident prevention. Instead of all the manual process, technical solutions will be highly
useful, and it makes the work is easy and effective. Hence, to prevent an accident resulting from
drowsiness a method for detecting and measuring sleepiness need to be developed. It will make it
possible to warn the driver, slow the vehicle or even halt the car if the driving situation demands.
Economical
A few systems are available in the market; however; their cost making is high, making the driver lost
his hope to purchase these systems. Hence, there is a great need to provide a drowsiness detection
system that is affordable to the many who are low-income earners and also public service vehicles to
help address the many accidents associated with drowsiness. Hence, automatic detection of the driver’s
drowsiness is critical for all this to be achieved.
B.

Demographic feasibility
The National Highway Traffic Safety Administration estimates that drowsy driving was responsible
for around 72,000 crashes, 44,000 injuries, and 800 deaths in 2013. However, these numbers are
underestimated and up to 6,000 fatal crashes are caused by drowsy drivers every year. Secondly,
according to the National Highway Traffic Safety Administration, every year, about 100,000 policereported crashes involve drowsy driving. These crashes result in more than 1,550 fatalities and 71,000
injuries. The real number may be much higher, however, as it is difficult to determine whether a driver
was drowsy at the time of a crash. Thirdly, exhausted drivers who doze off at the wheel are responsible
for about 40% of road accidents, says a study by the Central Road Research Institute (CRRI) on the 300km Agra-Lucknow Expressway.
C.

III.

LITERATURE SURVEY

[1] This paper purposes to address the issue by creating an experiment to calculate the level of
drowsiness. A requirement for this paper was the utilisation of a Raspberry Pi Camera and Raspberry Pi
3 module to calculate the level of drowsiness. The frequency of head tilting and blinking of the eyes was
used to determine whether the driver felt drowsy or not. With an evaluation of ten volunteers.
Drawbacks:
Since the raspberry pi costs more, the poor people cannot afford to pay the cost for this equipment.
[2] This paper raises that some drivers might have imbalanced eye blinking rate due to medical issues
and from the other side, some drivers may have high yawning rate while they have fully driving
attention. In this paper, an online face monitoring system was installed and a large list of eyes area
features was extracted in spatial and frequency domain including two new features which are circularity
and black ratio. For support vector, machine classification models were developed based on
combinations of the relevant features.
Drawbacks:
Since this is based on the machine learning, it takes a lot of time for the existing dataset to load and high
processing time.
[3] Paper proposes a driver drowsiness detection algorithm based on the state of eyes of the driver which
is determined by his iris visibility has been implemented. If eyes remain in one state either open or
closed longer than expected time as well as if the driver is not looking straight front, it is an indication
that driver is drowsy and then the system warns the driver. The system is capable of detecting the state
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of eyes with or without the regular glasses. Matlab with image processing tools has been used to process
the image provided by a camera. Matlab creates System Object using the Viola-Jones algorithm to detect
the objects such as nose, mouth or upper body. After capturing an image, rectangular eyes area was
adjusted to reduce the noise. RGB to Grayscale and finally to Binary image conversion is with a suitable
threshold value. A median filter was used to reduce the noise and then the image was smoothened. The
drowsiness detection is done based on the conditions like Black to White pixels ratio, several pixels in
the column greater than the threshold value and eye’s shape. Light and position of the driver play an
important role. The system can be set to self-learn at start-up to set up threshold values.
Drawbacks:
This just detects the driver and issues a signal but it do not indicate their family members in case of any
tragedy.
[4] This paper proposes drowsiness detection based on driving behavior. It talks about the method that is
used in simulated driving environment with help of eye tracking mechanism and analyzing brain patterns
using EEG (electroencephalogram), but as this method would be impractical to implement. So, this
paper discusses a quite unique way of detecting driver behaviors by tracking changes in various input
parameters, which is consisted of longitudinal acceleration, steering angles, lateral acceleration and
many more.
Drawback:
Here since we are using different parameters to detect drowsiness, like, combination of accelerations in
lateral and longitudinal directions, steering angles combined with lateral and longitudinal acceleration,
steering angles only, longitudinal acceleration only, and lateral acceleration only, we attain varying
accuracy level that seems to be distributed. We can say so because the sensors that are deployed will
provide little preview information. Without sufficient preview information, , the vehicle cannot improve
its tracking performance when it travels at high speeds in particular. Also, using a small dataset is not
considered a good option as the result can differ majorly since huge dataset delivers better results.
IV.

PROPOSED METHODOLOGY

Drowsiness is one of the underlying causes of driving accidents, which contribute, too many road
fatalities annually. We have n number of methods to detect the level of drowsiness which are mainly
based on image processing which is fast and carries more precision in terms of the resulting output when
compared to other methods. In this paper, we are inclined to use image-processing techniques in order to
detect the drowsiness in a driving simulator.
From the perspective of a user, the user or the stakeholder needs an active and prolonged working device
in the form of an alarm or simulator by his side that can help in accidents prevention. For example, in
this case, we have our stakeholder as truck drivers. What they need is a kind of alarm that helps him to
be awake while driving and hence avoid unforeseen situations like road accidents.
This setup includes a camera which takes an image of eyes as an input. It is meant to capture the frame
of the eye and the facial expressions using Eye Aspect Ratio based on the Euclidean distances obtained
from the indexes of the eye indexes obtained from the face landmarks. The system takes a basic look of
processing the images and hence detection of eyes and complete face recognition that leads to the
detection of drowsiness. Now after getting the frame of the image, processing of the images is done
using converting to Grayscale from the image obtained.
When the image has detected features like the proper eye being either closed or opened or a number of
eyes detected, then we check the standby status of the eye image detected. If it is in the standby status,
the loop of this eye image detection is done again. But if the image detected in not in the standby mode,
we check the eye state. If the eye status is normal, as well as the frequency of the eye detected closed is
less than that of opened eyes, then again we carry out the normal loop of eye image capture. But if it’s
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not, that is, the frequency of the eye detected closed is more than that of open eyes, this results in a
conclusion that the driver is in a tired state and is fatigued. Hence the driver is in a drowsiness state.
Also, there may be a situation that the driver may not be excessive tired and is able to drive the vehicle
properly. This is considered to be a normal state here and hence we can again get back to the loop of
taking eye images again. But if the driver is in a high state of fatigue and is trying to drive the vehicle in
an inappropriate manner that can generally lead to accidents, then a warning sign in the form of an alarm
is introduced.
The alarm continues to pop up until and unless the truck is not stopped, that is, the engine is made to a
halted/stopped state. This determines that the driver has stopped the vehicle and that he is aware of his
senses and hence the alarm stops ringing. Then this application is closed. The application starts
functioning as soon as the engine is switched on and continues to aid in the further journey of the driver.
Also, adding to this setup, we have also made an implementation that is meant to notify atleast 3 family
members if the drowsiness takes place along with the location of the driver, if the drowsiness takes place
for a longer time.
The innovation or novelty of this methodology lies in the using the feature of vibration or sound of the
engine that triggers the functioning of the alarm based detection of driver drowsiness. Besides this, we
have the feature of image extraction basically the eye image captured during the ride of the vehicle.
Also, the calculation of the aspect ratio of eyes opened to eyes closed can aid in making this paper to be
novel and also notifying the family members regarding the drowsiness is also been novel.

Fig 1. Activity Diagram

Fig 2. Eye Aspet Ratio
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RESULTS

Fig 3.1 Frame capture for active driver

Fig 3.2 Frame capture for drowsy driver

Fig 3.3 Message received to registered contacted on drowsiness detection
We obtain the latitude and longitude values such that if someone copy pastes in Google then we will get
the map location of the driver.
CONCLUSION
In this paper, a low cost, real time driver drowsiness monitoring system has been proposed. Here, visual
behaviour feature like eye aspect ratio is computed from the image captured by a webcam. This model
uses the feature of vibration or sound of the engine that triggers the functioning of the alarm based
detection of driver drowsiness. This model also notifies the family members if the drowsiness takes
place for a longer time. The short training phase makes the system robust and adaptive. In other words,
the proposed system is also used efficiently for various individuals with different face and eyelid
VI.
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behaviors. Experiments show that the accuracy of the proposed method for extracting the symptoms of
driver fatigue and distraction is incredibly good. Additionally, the system can estimate the person/driver
fatigue and distraction fine by subjective evaluation.
VII. FUTURE SCOPE

This model can be improved with the use of various other parameters like blink rate, state of the vehicle
and yawning etc., If all these parameters are used then the accuracy will improve a lot. This same model
and the techniques can be utilized in many other uses like Netflix or prime video or any other streaming
service can detect if the user is asleep and stop playing the video accordingly. It can also be used in other
applications which prevents the user from sleeping.
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