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Abstract- Nowadays drowsy driving is the serious issue for traffic collision and accidents. Recently a huge number of 
accidents occurs because of drowsy driving and  it leads to loss of lives and properties. To overcome this problem, 
many analyses were made in discovering systems which scrutinize driver’s weariness and alert him in advance which 
forestalls any kind of accidents. Most of the traditional methods used vehicle based measurements, although, these 
measurements are mostly dependent on the road structure, vehicle types and driving skill. Other measurements 
include the physiological methods that provide finer efficiency in detecting the drowsiness of the driver but these 
methods are exceedingly annoying and thus disturb the driver. Here, the proposed system is non-invasive and it uses 
eye closure ratio as an input. When this ratio varies from standard value, the driver is alerted using buzzer and water 
sprayer. The main advantage of this system is automatically controlling the speed of the vehicle through automatic 
speed control method and then stops the vehicle through Raspberry-Pi. The Global System for Mobile communication 
(GSM) is used to send alert message to the responsible person through SMS and Global Positioning System (GPS) to 
send the location of the person.  
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I. INTRODUCTION 

Drowsy driving is the major issue to be observed for road accidents in our country. More than 50% of 
accidents have been encountered due to drowsy driving [2]. Drowsy driving occurs due to lack of sleep or 
health issues such as sleep disorders like insomnia [3].  This results in cognitive impairment of the driver. 
Many techniques were taken in order to detect the drowsiness through various measurements. Most of 
the existing methods have been based on vehicle based measurements [4]. To estimate the drowsiness of  
the driver, the sensors were fitted near the steering and accelerator. These techniques can also be further 
divided into two types [5]. The estimation can be done by Steering Wheel Movement (SWR) and Standard 
Deviation of Lane Position (SDLP). In SWR, the drowsiness can be measured by placing the angle sensor 
which measures the deviation of the steering pattern [6]. The external cameras were used in such 
methods to ascertain the driver affected by sluggishness [7]. This vehicle based methods are mostly 
dependent on the structure of road and also the nature of the vehicle [8]. So these existing methods based 
on vehicle measurements are not accurate [9]. Apart from these measurements there are some techniques 
which is based on psychological measures by monitoring the psychological signals of the driver [10]. This 
method includes recording signals by using electroencephalogram (EEG), electrooculography (EOG), 
electrocardiography (ECG) or electromyogram (EMG) [11]. This method provides finer accuracy on 
detecting the drowsiness [12]. These techniques were highly invasive and it may distract the driver [13]. 
The self-assessment during this situation is not that much accurate and not happens in real time [14]. This 
is the major drawback of existing psychological based measurement [15]. Our proposed methodology is 
designed to prevent the accidents through the automatic speed control method by determining the 
dizziness [16]. According to the previous studies, we developed a system which measures the drowsiness 
of the person based on Eye Closure Ratio. In this proposed system, the drowsiness can be detected by the 
use of Eye Aspect Ratio (EAR) [17]. The distance between the horizontal eye region and the vertical eye 
region has been measured [1]. The driver is detected sleepy immediately when the value of EAR decreases 
when compared with the value of threshold. After the detection, the buzzer alert is given to him and also 
the water is sprayed on their face to wake them up [18]. After that the speed of the vehicle has been 
gradually reduced and it can be stopped with the help of ultrasonic sensor which observes the obstacles 
behind the vehicle. The notification has been sent to the responsible person with GPS location. This paper 
deals with the methods and working of the smart detection and prevention of drowsy driving [19]. 
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II. PROPOSED SYSTEM  

This system is designed to get over the limitations of the existing psychological method of measurement 
[20]. The main aim of this system is to make an efficient system that automatically prevents the accidents 
due to drowsy driving by speed control method.  The Eye Aspect Ratio of normal human eye ranges above 
0.25 and it is considered as the threshold value [21]. At once the driver becomes drowsy, the EAR value 
drops automatically beyond the standard value and the eye closure duration is measured [22]. The normal 
eye blinking pattern and the drowsy eyes of the driver can be distinguished by the use of total number of 
video frames. The increasing number of frames ensures the weariness of the person [23]. The proposed 
methods first try to wake up the driver using the buzzer and water sprayer. When this fails, the speed has 
been controlled automatically and stops the vehicle. Once the speed is controlled in the vehicle, the 
notification with GPS location is send to the responsible person. Figure 1 is the block diagram of our 
system [24]. 
 

 
 

Figure 1. Block Diagram 
 

III. COMPONENT DETAILS  

The major components of this proposed system are,  
 
A.  Raspberry Pi  
 
Raspberry Pi 3 Model B is used in our system. It is a 64 – bit quad core processor that runs at 1.4 GHz. It is 
integrated with Raspbian OS [26].   
 
B. Camera   
 
The high definition video can be captured by the use of web camera. The model is QHM495LM and it is of 
25 Megapixel qualities.  
 
C.  GSM   
 
GSM modem- RS232 model is used and it is built with SIM900A GSM engine and its operating frequency of 
900/1800MHz. it is used to transfer the data through SMS [25].   
 
D. GPS   
 
The NEO-6 GPS receivers are used and it is a high performance engine. The GPS is used to track the 
location of the driver.  
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E. Ultrasound sensor  
 
The ultrasonic sensor used in this system is HC-SR04. If they encounter any object, the ultrasound pulses 
travels outward. The velocity is about 340m/s in air.  
 
F. Motor   
 
The BO series 1 100RPM DC motor is used in this system. It is cost effective. 
 

IV. WORKING PRINCIPLE  

A.  Eye Aspect Ratio Determination 
   
The EAR can be determined to observe the weariness. The facial landmarks were detected by constructing 
the image dataset [27]. After detecting the facial landmarks, the region of the eye is extracted using the 
coordinates function. The eye aspect ratio is computed by taking the ratio of interspace between vertical 
eye landmark and horizontal eye landmark.   
 
The Euclidean distance can be detected by,   

�� 2  
 

D(P,Q) = √∑ (���� − ����)   ��=1     (1)  
 
D(p,q) – Euclidean distance  
 
Pi, Qi – Cartesian coordinates  
 
Every human eye has 6(x,y) coordinates [1]. The EAR determines the distance between both the eyelids. If 
a person blinks, it decreases to zero. The average eye blinking duration of an individual ranges from 
100ms to 400ms approximately. The eye closure duration of a drowsy person can be greater the 400ms. 
In this proposed system, to represent the duration, four frames were considered which indicates those 
four frames with EAR less than 0.25 must be registered. 
 
B. Turning on buzzer  
 
When the driver is detected with weariness, the buzzer produces beep sound to alert the driver. In our 
proposed system, the drowsiness can be detected by the video frames. If the value of EAR falls beyond the 
standard value, then the buzzer is turned on.  
 
C.  Speed control   
 
When the driver does not awakes on buzzer sound then by using the ultrasonic sensor which is fitted in 
the wheel of the vehicle to determine whether there is any vehicle near to it. Once there is no obstacle, the 
speed of the vehicle is reduced and stops gradually.  This automatic speed control reduces the risk of 
accidents due to drowsy driving.   
 
D. Notifying the owner  
  
After stopping the vehicle, the information about the drowsy driver has been intimated to the owner or 
responsible person. The SMS has been sent to the responsible person by the use of GSM. The mail can be 
send with the help of Simple Mail Transfer Protocol (SMTP). The current location of the driver can be 
intimated by the use of GPS. This helps in reducing the risk of accidents through drowsy driving.  
 

V. RESULT AND DISCUSSION  

This proposed system successfully detects the drowsiness and also prevents from accidents due to 
drowsiness. The following figures show the successful prevention of drowsy driving system. represents 
the EAR value of a normal person, after closing the eyelids [1]. The alert for the responsible person helps 
to reduce the risk of accidents and safeguard of that driver as well as the vehicle. 
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Figure 2 represents the message which is send to the responsible person. Using the mail transfer protocol 
the email has been sent and an alert with location of the driver integrated in it. When the EAR value drops 
below the standard value, after giving alert to the driver, then the speed can be controlled. 
 
 

 
Figure 2. SMS alert 

 

 
 

Figure 3. E-mail alert 
 
Figure 2 and Figure 3 shows the experimental output of this proposed system which notifies the owner or 
the responsible person through the SMS and e-mail which is integrated with the GPS location in it. 
Through this proposed method the drowsy driving has been reduced in large amount.  
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VI. CONCLUSION  

The major aim of this proposed technique is to descry the drowsiness and to prevent the accidents due to 
drowsy driving. This proposed system not only detects the drowsiness but also prevents the driver from 
disasters. The existing system such as vehicle based and psychological measurements are invasive and it 
has many drawbacks. Our proposed system is non -intrusive and highly effective in measuring and 
prevention of drowsy driving. In this technique, the Raspberry-pi is used to obtain the facial landmarks 
and to detect the EAR value of the person. This method prevents the accidents by automatically 
controlling the speed of the vehicle and also it notifies the owner or responsible person through e-mail 
and SMS with the GPS location integrated in it. 
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