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Abstract: 

In this project, we studied and implemented to overcome Drowsiness causing fatal road accidents. Such that, whenever a driver 

feels drowsy it detects and captures the images of person eye state who is under the surveillance of web cam p laced in front of 

him performs the calculations as per the “MEAN VALUES” it observes the different Types of facial expressions and Yawns to 

state the driver condition By taking the snaps of eye. If he feels sleep then a” buzz sound” is indicated to alert the driver and also 

the persons who seated behind can be alerted about the situation. In the event that the driver’s eyes Stay shut for more than  a 

certain duration of time, the driver is said to be languid and an alert is sounded. The programming for th is is done in matlab  by 

using the technique of image processing. 
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I. INTRODUCTION 

 

To detect the state of drowsiness of the driver, I have designed 

a matlab based algorithm which catches the motion of the 

driver’s eyes and gives a mechanism to implicate the result. In 

a case where the fatigue is detected, a warning signal is 

designed to alert the driver. The currently used algorithm, uses 

Vio la Jones algorithm which is unique to detect the drowsiness 

of the driver, we opt for the facial features recognition 

algorithms concentration primarily on the eye pair. The 

identification process is divided into 3 parts. :  

 

1. Select ion of features; 

2. Detection of the state of the eye pair; 

3. Decision making 

 

The main objective of the work is to develop a code which 

serves best for the detection of the state of the eye pair (closed 

or open) under the conditions such as low light, random 

movement of the face, tilts of the face, etc. The idea is it make 

the vehicle intelligent to avoid accidents by using add on to the 

dash board. India boasts of a very high number of traffic-

related fatalit ies because the driver was not paying attention 

ergo was drowsy. So a lot of engineering modules based on 

video processing using a mounted web camera on a circuit  

which detects the state of the eye either in closed or open 

position. The state of the eye is detected under low lit  

conditions especially in  dark backgrounds. This paper focuses 

on the different algorithms used in detection of the eye pair in  

closed position and open position. Initially, I decided to detect 

eye blink using Matlab. The procedure used was the geometric 

manipulation of intensity levels. The details of the ways to 

implement the algorithm are mentioned which will be seen in 

this thesis.  

 

II. ACQUIRING IMAGE DATA 

 

Image Acquisition Toolbox supports several modes, including 

background acquisition and continuous acquisition, while 

processing the acquired data[1]. The toolbox automatically  

buffers data into memory, handles memory  and buffer 

management, and enables acquisition from an ROI. The image 

acquisition engine is designed to acquire imagery as  fast as the 

camera and computer can support, enabling analysis and 

processing of high-speed imaging applicat ions. Data can be 

acquired in a wide range of data types, including signed or 

unsigned 8-, 16-, and 32-bit integers and single- or double-

precision floating point. The toolbox supports any color space 

provided by the image acquisition device including RGB, 

YUV, or g rayscale. Raw sensor data in a Bayer pattern can be 

automatically converted into RGB data. 

  

III. VIOLA JONES  ALGORITHM 

 

This algorithm was found to be the best fit to detect the 

features of the face, case in point the eye pair under low 

lighting conditions[5],[6]. The techniques such as image 

integration and attentional cascading act as an addendum to the 

working of the v iola jones algorithm but here they were not 

used as it would increase the complexity of the code. The face 

detector basically detects the face in a random sized image and 

gives the location of the face. Here in specific, it further gives 

the state of the eyes; closed or open. The image is broken  

down into binary values, i.e. a framework for 1s and 0s. The 

classifier will min imize the computational work. So in order to 

get the algorithm, working properly, I have to account for 

situations like the absence of faces, multiple faces and partial 

faces in the screen of capture. The algorithm must include false 

negative in false positive cases to achieve an acceptable 

performance. So all these exceptions and addendums on the 

code is achieved through an algorithm called Adaboost (details 

of which are g iven in the subsequent sections). This algorithm 

relies on classifiers which tell you which parameter is 

prominent and which are not. If the classifier is weak, then it 

cannot meet a classification in terms of the error generated by 

the system. Cascading makes this Viola Jones algorithm very  

accurate and it is the exact reason why we have implemented 

this algorithm and not Local Binary pattern or valley detection. 

Steps for calculating the mean value of eyes: 

 

1. Face detection 

 

2. Eye detection 

 

After detecting and capturing of   the    face and eye from the 

image then we can crop the eye from the image with a 
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rectangular box. Thereby, it converts into black and white 

image with a threshold value.  

 

 IV. CALCULATION OF MEAN VALUE 

 

Here for the calculation of the MEANVALUE of the image is 

done by using the simulat ion tool in the matlab[1]. Then they 

obtained mean value of the image is stored in an array and the 

same process is repeated for ‘N’ number of times. Then the 

each and every mean value of the image is compared with the 

threshold value ( by calcu lating the mean values of standard 

images of open and closed eyes). If  the  obtained mean value 

is higher than the predefined threshold value then the count 

value is incremented by one, and the same process is repeated 

until all the values in the array are compared.  

 

FLOW CHART OF PROPOS ED S YS TEM 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure.1. Flowchart of proposed system 
 

The flowchart of proposed system for drowsiness detection is 

same as above. Here we introduce the improvements in the 

process of detection of eye state with the help of Vio lajones 

algorithm which will be helpful in low light conditions also. 
 

V.JUDGEMENT OF DRIVERS ’ DROWS INESS  
 

Normally, the eye blinks 10 times per minute, the interval is 

about two to six seconds, the duration of each blink is about 

0.15 to 0.25 seconds, and the number of groups of continuous 

blinks is not more than two times. Therefore, three criterions 

are proposed to judge drowsiness [5],[6].  

 

Eyes blink state showing the difference in the time period 

and the eye state. 

 

 
 Figure.2. Eye state difference w.r.t time               

 

VI. RES ULTS     

 

Thus we have designed a system for the detection of the state 

of the eye of the driver using Image Mat lab simulat ion[1]. 

Algorithm used to implement the Drowsiness detection system 

was Viola Jones, for reasons stated through the course of this 

project. There are a lot of algorithms used to detect the facial 

features for the drowsiness system, each of wh ich has its own 

set of limitations. Viola Jones algorithm serves best for the 

system to detect the eyes under low light conditions and can 

also detect the facial features when the head is a little bit tilted. 

The system so developed was successfully tested, its 

limitat ions identified and a future plan of action developed. 

 

The obtained results of proposed system screenshots are: 

 

 
a)Screenshot of capturing an image from camera 

 

 
b)Screenshot  of eyes detection 

SEARCH FACE REGION 

CROP FACE REGION 

CROP EYE REGION 

SEARCH EYE REGION 

IMAGE CAPTURED 

         START 

DETERMINE EYE STATE 

DRIVER 

DROWSY 

WARNING SOUND 



International Journal of Engineering Science  and Computing, March 2017         6058                                                                http://ijesc.org/ 

 
c) Screenshot of cropping of eyes region 

 

 
d) Screenshot converting eyes region into binary image 

Figure.3. Screenshots of obtained results 

 

After this process mean value of binary image is calculated and 

then it is compared with threshold value for know the eye state 

and there by driver state and sounds a buzzer if needed. 
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