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INTRODUCTION 

The attention level of driver degrades because of 
less sleep, long continuous driving or any other 
medical condition like brain disorders etc. Several 
surveys on road accidents says that around 30 
percent of accidents are caused by fatigue of the 
driver. When driver drives for more than normal 
period for human then excessive fatigue is caused 
and also results in tiredness which drives the driver 
to sleepy condition or loss of consciousness. 

Drowsiness is a complex phenomenon which states 
that there is a decrease in alerts and conscious levels 
of the driver. Though there is no direct measure to 
detect the drowsiness but several indirect methods 
can be used for this purpose. In initial sections 
different types of methods for measuring the 
drowsiness of the driver are mentioned which 
includes Vehicle based measures, Physiological 
measures, Behavioural measures. Using those 
methods an intelligence system can be developed 
which would alert the driver in case drowsy 
condition and prevent accidents. Advantages and 
disadvantages corresponding to each and every 

system is explained. Then the approach for entire 
system development is explained using a flow chart 
which includes capturing the image in real time 
continuously, then dividing it into frames. Then each 
frame is analysed to find face first. If a face is 
detected then next task is to locate the eyes. After 
the positive result of detecting eye, the amount of 
closure of eye is determined and compared with the 
reference values for the drowsy state eye. If drowsy 
condition is found out then driver is alarmed. 

Different types of technologies developed for 
detecting the fatigue:  

Some of the reasons for a mishap that can be 
categorized in to different classes they are human, 
vehicular and environmental factor. 91% of the 
accidents are caused due to human error. The other 
two classes are differentiated as: 4% for the different 
types of vehicle used and other 5% for 
environmental factors.  

For the measurement of fatigue/drowsiness different 
technologies that are developed are shown below:  

Abstract 
In recent years driver fatigue is one of the major causes of vehicle accidents in the world. A direct way of 
measuring driver fatigue is measuring the state of the driver i.e. drowsiness. So, it is very important to detect 
the drowsiness of the driver to save life and property. This project is aimed towards developing a prototype of 
drowsiness detection system. This system is a real time system which captures image continuously and 
measures the state of the eye according to the specified algorithm and gives warning if required. 

Though there are several methods for measuring the drowsiness but this approach is completely non-
intrusive which does not affect the driver in any way, hence giving the exact condition of the driver. For 
detection of drowsiness the per closure value of eye is considered. So, when the closure of eye exceeds a 
certain amount then the driver is identified to be sleepy. For implementing this system several OpenCV 
libraries are used including Haar-Cascade. The entire system is implemented using Raspberry-Pi. 
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 Vehicle based technology. ・  

 Physiological technology. ・  

Behavioural technology・ (Real time monitoring).  

LITERATURE SURVEY 

This chapter of the report gives an insight about the 
literature survey carried out at the beginning of the 
project management phase. Wide range of methods 
has been implemented in driver monitoring systems. 
Among these technique, one of the best technique is 
human physiological technology. In this technology 
the different methods used are measuring of heart 
rate, brain waves and open or close state of the eye. 
Though this method is accurate, these are not real 
since an sensing electrode needs to be attached 
directly on to the drivers body, which will distract the 
driver and also make them annoying. The later 
technique that has been implemented based on 
state of eye is well suited for real time monitoring 
during driving condition, since it is able to detect the 
open and closed state of the eye continuously using 
a usb web camera and it warns the driver by in 
vehicle alarms.  

The face detection of driver is divided in to two 
categories, in the first category, driver drowsiness is 
detected only by eye region. Many researches have 
proposed based on this approach. The main reason 
of this largenumber of researches is that the main 
cause of fatigue and distraction occurs in the driver 
eyes. Processing of face region has less 
computational complexity when compared to the 
eye region. In the second category, the fatigue is not 
only detected using eyes but also from other regions 
of head and face. 

Eye-Gaze Tracking Method  

Ana Centea, Ovidiu Stan and Liviu Miclea has 
devised a technique called Eye gaze tracking, in 
driver assistance systems it plays a major role since 
human eye holds much information regarding the 
driver’s state, such as fatigue and attention level. For 
the identification of drivers drowsiness, number of 
times the eye blinks are taken into account. 

According to the location of user’s eye gaze the 
direction in which driver will be looking will also 
been taken into account. 

Driver Drowsiness Detection System  

V.V Vineeth and Athira Gopal has devised a 
technique using a concept named Non-intrusive 
machine which is a vision based. In order detect the 
driver fatigue a small monochrome camera is used 
that will monitor the drivers face and eye. If the 
driver fatigue is detected, then a warning signal in 
the form of alarm will be issued to alert the driver. In 
this project the authors describe how to detect the 
eyes if they arein open or closed state. If the eyes are 
closed for more than 5 consecutive frames then it 
will be found that driver is feeling drowsy and needs 
to issue a warning signal.  

Real time Driver Drowsiness Detection using 
Image Processing  

Prof. B. H. Pansambal and Tejasweeni Musale has 
done various studies and investigations and they 
have noticed that one of the major cause behind the 
road accidents is driver’s drowsiness. Hence, for the 
prevention of sleepiness related accident, counter 
measure device is used. Users when they are feeling 
drowsy, they are alerted by real time drowsiness 
system. In this project the authors mainly focus on 
Narcolepsy and Microsleep. Microsleep occurs 
immediately. Users will not be able to realize that 
they are feeling drowsy. This project mainly focus on 
three things, First one is Face and eye detection, this 
performs a scale invariant detection using 
haarcascade classifier using a webcam. Second one 
is Eye feature extraction: Eye features are extracted 
using Hough Circle and third one is to Extract single 
eye and perform drowsiness detection on it. 
Whereas the complete system is implemented on 
Raspberry Pi which uses a webcam to monitor user’s 
eye blink rate and average blink duration to detect 
drowsiness. The project is designed for a car safety 
which helps prevent accidents caused by the driver 
getting drowsy. 

DESIGN AND METHODOLOGY 
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In this chapter we will discuss about the Design and 
Methodology which consists of Block Diagram, 
working of system.  

WORKING OF THE SYSTEM 

1. Power on the system. 

2. We are using the raspberry pi processor this is the 
heart of the drowsiness detection system. 

3. Camera is used to monitor the status of the driver. 

4. Image processing is done completely in open cv 
using an Haar-cascade algorithm, a Object Detection 
Algorithm which is used to find the objects, 
pedestrians, faces and also the Facial expression in 
an image and especially it is used for detecting the 
face. First we detect the face, once face is recognised 
then we go for detecting the eyes, once both the 
eyes are recognised, at last we go for the detection 
of state of the eye to check if the eyes are open or 
closed (Real time monitoring). 

5. Here overall analysis is based on number of 
frames of the Data stream whether the driver eyes 
are closed or open. Processed result is sent to the 
alarm board, it will activate the alarm signal once 
thedrowsiness index exceeds a pre-specified 
parameter. 

6. If camera detect the drowsiness of driver then 
buzzer will give beep. 

BLOCK DIAGRAM  

 

Fig 1 Block Diagram of Driver Drowsiness Detection 
System 

HAAR-CASCADE ALGORITHM  

It is an Object Detection Algorithm which is used to 
locate the objects, pedestrians, faces and also the 
facial expressions in an image and especially it is 
used for detecting the face. This system consists of 
large number of positive images like faces of 
different persons at different backgrounds and 
negative images that are not faces but can be 
anything else like table, wall, chair, etc. To increase 
the performances of an algorithm sometime called 
as weak learner, ada-boost algorithm is used and the 
selection of feature is done with the training of 
classifier using adaboost and integral images.  

DIVIDING INTO FRAME  

Here we deal with the real time monitoring where 
video will be recorded and will be processed. Only 
on an image, the processing or else the application 
of Haar-cascade algorithm can be done. Hence for 
analysing, the video captured should be divided into 
frames.  

FACE DETECTION  

This is the second stage where we will be detecting 
the region that contains the face of the driver. Haar-
cascade algorithm is applied for the face detection in 
each frame. Detection of face means that we are 
locating the face in a frame. The frame taken will be 
a random frame. Only the facial related structures 
will be detected and all other objects like bodies, 
trees, buildings will be ignored. Detection of face 
using the algorithm will be based on the number of 
images which are positive and will represents an 
object that need to be recognized and negative 
images which will represent the objects that need 
not to be recognized. However, OpenCV is been 
provided for training a classifier that needs to 
recognize any object, which is referred to as Haar 
training function. 

EYE DETECTION  
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Once we succeed in the face detection, next step is 
to detect the eyes which is required for further 
processing, same as face detection for eye also 
positive and negative images will be taken and for 
those images cascade will be trained. In this eye is 
the main part for finding the state of eye of the 
driver. Eye detection looks easier to locate, but it is 
complicated. Eye detection is performed in a 
particular region with the use of haar-cascade 
algorithm.  

 

Fig 2 Haar – Cascade System Design 

FLOW CHART 

In this section, the discussion is about the different 
phases through which the system goes through 
before providing the output to the user. This 
provides an overview about how the system works 
and how the output is provided. The approach taken 
by the program is described using flowchart. This 
gives both overview and detailed information about 
our project. The flow chart shown also gives the 
overall mapping of the project.  

 

 

Fig 3 Flowchart for Driver Fatigue Detection System 

ESTIMATED RESULTS 

1).At normal condition when the eyes are open, then 
the output in the terminal will be seen as shown in 
the Fig 4. 
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Fig 4 Output when eyes are open 

2). the eyes are closed for more than 5 seconds then 
the output in the terminal will be seen as shown in 
the Fig 5. 

 

 

Fig 5 Output when eyes are closed 

CONCLUSION 

Implementation of drowsiness detection with 
Raspberry Pi was done which includes the following 
steps: Successful runtime capturing of video with 
camera. 

Captured video was divided into frames and each 
frame were analysed. Successful detection of face 
followed by detection of eye. If closure of eye for 
successive frames were detected then it is classified 

as drowsy condition else it is regarded as normal 
blink and the loop of capturing image and analysing 
the state of driver is carried out again and again. In 
this implementation during the drowsy state the eye 
is not surrounded by circle or it is not detected and 
corresponding message is shown. If the driver is not 
drowsy then eye is identified by a circle and it prints 
1 for every successful detection of open eye. 

Alcohol Drunk Detectors 

The Another main purpose behind this project is 
“Drunk driving detection”. Now a day, many 
accidents are happening because of the alcohol 
consumption of the driver or the person who is 
driving the vehicles. If Driver is found Drunk, then 
there will be an indicating buzzer sound. Alcohol 
Detector is designed for the safety of the people 
seating inside the vehicles.  

FUTURE SCOPE 

Our model is designed for detection of drowsy state 
of eye and give and alert signal or warning may be in 
the form of audio or any other means. But the 
response of driver after being warned may not be 
sufficient enough to stop causing the accident 
meaning that if the driver is slow in responding 
towards the warning signal then accident may occur. 
Hence to avoid this we can design and fit a motor 
driven system and synchronize it with the warning 
signal so that the vehicle will slow down after getting 
the warning signal automatically. Also, we can avoid 
the use of Raspberry Pi which is not so fast enough 
for video processing by choosing our own mobile 
phone as the hardware. This can be done by 
developing a proper mobile application which will 
perform the same work as Raspberry Pi and 
response will be faster and effective. 
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