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ABSTRACT 

 
ARTICLE INFO 

Today’s world is IT world and digital world. The increasing use of computers, 

laptops, mobiles in the workplace has brought about the development of a number of 

health concerns.  Many individuals who work at a computers or laptops screen 

display terminal report a high level of job related complaints and symptoms including 

eye strain, headaches, blurred vision and dry or irritated eyes. This paper depicts a 

technique to brightness level of screen will reduce according to the capacity of 

brightness of human eye and also the system is able to successfully determine whether 

the person is in the drowsy state. In this paper, we proposed the application of system 

for detecting drowsiness of operators working in front of machines or human 

computer interaction. To assess the effectiveness of this technique, we perform eye 

detection (localizing the centroid of the iris and pupil of eye) on images. 
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I.  INTRODUCTION 

 All types of screens use the majority of their energy to 

produce light.  LCDs emit this light energy from the 

backlight. A smaller amount of energy is used to refresh 

the image on screen. As a general LCD rule, dark images 

use slightly more energy than light images because energy 

is required to "activate" the pixel. A "smart" LCD screen 

uses less energy than a standard LCD. Smart LCDs can 

dynamically adjust the brightness level of the screen's 

backlight based on the current image. For example, if 

most of the pixels are black, there's no need to turn the 

backlight up to full brightness, so the screen reduces 

power to the backlight, saving energy. Drowsiness is 

considered to be a very critical issue causing many fatal 

accidents, injuries and property damages. Therefore, it has 

been an area of intensive research in recent years. 

Drowsiness is an intermediate state between sleepiness 

and awakening. It reduces a person‟s attention and 

vigilance towards the tasks he or she is performing. 

Drowsiness can prove harmful in driving or operating any 

machine situations, where the industry employee loss of 

attention can cause major problems resulting in whatever 

we working on computers or laptops like loss of 

important data or files. 

An eye tracking system is a device responsible 

for estimating the gaze. Therefore, the eye candidate can 

be extracted from the pre-processed eye ROI with skin 

color detection and morphology operation. Drowsiness is 

an intermediate state between sleepiness and awakening. 

It reduces a person‟s attention and vigilance towards the 

tasks he or she is performing. Drowsy driving detection is 

an important issue in today‟s society because falling 

asleep while working is clearly harmful. While the 

propensity to be sleepy affects one‟s ability to working 

safely even if the person does not fall asleep. Drowsiness 

has the following effects 

• Decrease operator‟s attention to surroundings. 

• Slow reaction time considerably. 

II. LITERATURE SURVEY 

 Feng Lu, Yusuke Sugano, Takahiro Okabe and Yoichi 

Sato [1] present the human gaze estimation from eye 

appearance. It is built upon an adaptive linear regression 

method that optimally selects training samples for 

regression. 
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Nikita Gurudath, H. Bryan Riley [2] present the driver 

drowsiness monitoring system by analyzing the 

electroencephalographic signals in a software scripted 

environment and using a driving simulator. 

Nasreen Badruddin, Micheal Drieberg [3] present the 

significant changes that occur in the EEG power spectrum 

during monotonous driving.  

Surbhi1, Vishal Arora, Shaheed Bhagat Singh [4] 

presented a technique for feature extraction from various 

regions of interest with the help of Skin color 

segmentation technique, Thresholding, knowledge based 

technique for face recognition. 

Yi-Qing Wang CMLA, ENS Cachan, France [5] 

presented a complete algorithmic description, a learning 

code and a learned face detector that can be applied to any 

colour image. Since the Viola-Jones algorithm typically 

gives multiple detections, a post-processing step is also 

proposed to reduce detection redundancy using a 

robustness argument. 

III. SYSTEM OVERVIEW 

 
FIG.1 SYSTEM BLOCK DIAGRAM 

 

The system consists of high resolution camera, PC, 

Microcontroller, LCD, Buzzer and GSM. The image is 

captured by camera and transmitted to PC for processing. 

Eye detection is done using camera. On PC, there is 

MATLAB software. In this software, processing is done 

on image. To find out drowsiness and LCD brightness we 

had used MATLAB software. The output of processing is 

given to the hardware. And output message of drowsiness 

is send through GSM. If the person is feeling drowsy the 

buzzer alarms. 

 

 
FIG 2. IMAGE PROCESSING SYSTEM 

In this frame work there are total nine stages 

such as image acquisition, face detection, eye detection 

and Sclera and Pupil Segmentation, blink rate detection, 

feature extraction, contraction and expansion estimation, 

LCD brightness management and alarm. Image 

acquisition is the first step in image processing, in this 

step an image is acquired from the camera and output of 

this is given to the image preprocessing block. In image 

preprocessing, noise is removed using median filter and 

enhanced the quality of image. From the image 

preprocessing we detected the face and for this we used 

Veila John‟s algorithm which uses the symmetry property. 

After detection of face, location of eyes is calculated 

using some geometric features for eg. Eccentricity. Blink 

rate of eyes is calculated by checking the presence of 

pupil and scelra. The sclera and pupil segmentation is 

done using thresholding method. The next step is feature 

extraction, in this centroid, height and area of image is 

calculated. After the extraction of features, contraction 

and expansion is estimated. Depending on this result 

brightness is varied. 

         

Image Acquisition 

Image Acquisition is first step of image processing. This 

step output is input to the preprocessing. The First Stage 

in the IRS is eye image acquisition by using special 

digital camera. From important conditions this image 

should has high quality and good resolution with good 

format like JPEG or BMP. The image quality is affected 

by camera type, the illumination intensity, the space 

between the camera and the eye, noise, and all events in 

image capturing environment. 

 

 

Image Pre-processing 

Pre-processing plays an important role as the images are 

captured from the live videos so they can be affected by 

the surrounding conditions of the road. The images can be 

blurred, distorted, very bright or very dark etc. So pre-

processing helps to improve the quality of the image that 

further helps in better analysis of the image and traffic 

density calculation also. 

 

After acquisition of image some pre-processing is done on 

acquired image. Pre-processing includes noise filtering 

using median filter.  

 

Noise Filtering: 

Noises in the image will degrade the accuracy of image. 

In our project we are removing „Paper and Salt Noise‟. 

This noise can be removed by using Median Filter. 

 

Median Filtering: 

Median filtering is used to reduce “salt and pepper” noise. 

The Median Filter replaces the central estimation of M-

by-N neighborhood with its middle value. On the off 

chance that the area has a middle component, the square 

places the middle quality there  Median filtering can be 

done easily by using „medfilt2‟ function in Matlab 
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Face Detection 

Face detection is a computer technology being used in a 

variety of applications that identifies human faces in 

digital images. Face detection also refers to the 

psychological process by which humans locate and attend 

to faces in a visual scene. 

 

Face detection can be regarded as a specific case of 

object-class detection. In object-class detection, the task is 

to find the locations and sizes of all objects in an image 

that belong to a given class. Examples include upper 

torsos, pedestrians, and cars. 

 

Face-detection algorithms focus on the detection of 

frontal human faces. It is analogous to image detection in 

which the image of a person is matched bit by bit. Image 

matches with the image stores in database. Any facial 

feature changes in the database will invalidate the 

matching process. A reliable face-detection approach 

based on the genetic algorithm and the eigen-face 

technique: Firstly, the possible human eye regions are 

detected by testing all the valley regions in the gray-level 

image.  

 

Eye  Detection 

Eye tracking is the process of measuring either the point 

of gaze (where one is looking) or the motion of an eye 

relative to the head. An eye tracker is a device for 

measuring eye positions and eye movement. Eye trackers 

are used in research on the visual system, in psychology, 

in psycholinguistics, marketing, as an input device for 

human-computer interaction, and in product design. There 

are a number of methods for measuring eye movement. 

The most popular variant uses video images from which 

the eye position is extracted. Other methods use search 

coils or are based on the electrooculogram. The most 

accurate methods to track the gaze have been the video-

based ones that determine the orientation of an eye or 

eyes by either remote or head-mounted cameras. With 

remote cameras, the cameras are fixed on a remote 

location and the location of the eyes may move relative to 

the cameras, but with head-mounted ones the cameras are 

fixed on the head, and the relative location of the eyes 

stays approximately the same at all times. 

 

Sclera and Pupil Segmentation 

 

The first step is to assume an input eye image of 

dimensions (320x280) from database. Segmentation or 

localization is to simplify or change the representation of 

an image into something that is more meaningful & easier 

to analyze. Segmentation is the process of partitioning an 

image into multiple region i.e. set of pixels. Iris can be 

approximated by two circles, one for iris/sclera and 

another for iris/pupil boundary. The output of 

segmentation is iris signature. The circular Hough 

Transform is used to deduce the radius & center 

coordinate of pupil & iris region . Hysteresis thresholding 

for marking edges in iris image by checking the threshold 

value of image pixel between upper threshold & lower 

threshold of an image. Inner & outer boundary of iris is 

localized by finding the edges of iris by using canny edge 

detection. Iris image gamma values in the range 0-1 

enhance contrast of bright region and values greater than 

1 enhance contrast in dark region. Iris segmentation is 

used to locate the boundaries of Iris & Pupil in an image. 

The result of this is a set of contours extracted from 

image. Canny edge detection & Hough transform methods 

are used for segmentation. 

 

 Advanges:  

 

1. Less Computational Time  

2. Highly Accurate  

 

Applications: 

 

1. Human Computer Interaction .On execution the 

application makes the brightness level change 

with the help of eye capacity. 

2. Driver Fatigueness Detection to avoid the 

accidents. In industries,the driver who is 

handling the machine feels drowsy then the 

message is send through GSM to the main 

controller. 

3. The real life situation of eye tracking system. 

Eye tracking is test usability of 

software,interactive TV, video game, 

advertisement and other such activity. 

4. It can be used to track faces both precisely and 

robustly. 

5. In real life situation, after continuously sitting in 

front of Laptops or PCs for an hour if the person 

wants to relax and he/she closes his eyes, 

automatically the brightness level reduces.  

 

IV. CONCLUSION 

The system is developed for application of LCD 

brightness and fatigue recognition. This can be used as 

industrial application for detecting drowsiness of 

operators working in-front of machines so as to avoid 

changes of accidents. In our project, we have controlled 

brightness of LCD according to contraction and 

expansion of eyes. To assess the effectiveness of this 

technique, first we performed eye detection (localizing the 

centroid of the iris and pupil) on images from the training 

set. And also we have extended one more feature of GSM 

and buzzer. In industries,the driver who is handling the 

machine feels drowsy then the message is send through 

GSM to the main controller and alarms on. 
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