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Abstract— Feeling abnormally sleepy or tired during the day 

is usually referred to as drowsiness. Drowsiness may cause 

additional symptoms, like forgetfulness or falling asleep at 

inappropriate times. A range of things may cause 

drowsiness. These can range from mental states and lifestyle 

choices to serious medical conditions. A Driver Drowsiness 

Detection System has been developed to alert the motive 

force about his drowsiness. The system focuses on the 

driver’s eyes and facial region so as to detect his 

consciousness while driving. In any case if a driver is 

detected to be in an unconscious state, a sign is issued to 

alert the motive force. This project describes a way to detect 

the eyes of the motive force whether open or closed and his 

facial movements. The algorithms employed in this project 

are unique to any currently published papers, which was one 

in all the first objective of the project. 
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I. INTRODUCTION 

Driver drowsiness detection may be a car safety Technology 

which helps prevent accidents caused by the driving 

force getting drowsy. Various studies have suggested that 

around 20% of all road accidents are fatigue-related, up to 

50% on certain roads.  

Driver fatigue may be a significant think about an 

outsized number of auto accidents. Recent statistics estimate 

that annually 1,200 deaths and 76,000 injuries will 

be attributed to fatigue related crashes.  

The development of technologies for detecting or 

preventing drowsiness at the wheel may be a major 

challenge within the field of accident avoidance 

systems. Due to the hazard that drowsiness presents on the 

road, methods have to be developed for counteracting its 

affects. The aim of this project is to develop a prototype 

drowsiness detection system. the main target are going to 

be placed on designing a system that may accurately 

monitor the open or closed state of the driver’s eyes in real-

time. First, there are some important signs that you may 

feel:  

− Feeling excessive sleepiness or drowsiness that 

interferes with function 

− Easily dozing off in sedentary activities like reading, 

watching TV, or sitting 

− Taking regular naps (especially if they’re frequent, 

prolonged, or unrefreshing) 

− Poor attention, concentration, or immediate memory 

problems. 

Some sleep disorders make it so you cannot sleep well. 

This might result in insomnia or end in poor sleep quality. If 

other symptoms are present, further evaluation by a board-

certified sleep physician could also be important. Excess 

sleepiness can have causes that are not because of 

underlying disease. Examples include sleep deprivation, 

alcohol or drug use, medication side effects, an outsized 

meal or caffeine withdrawal.  

The system deals with information obtained for the 

binary version of the image to seek out the perimeters of the 

face, the realm of where the eyes exist. Once the face area is 

found, the eyes are found by computing the horizontal 

averages within the area. Once the eyes are located, 

measuring the distances between the intensity changes 

within the eye area determine whether the eyes are open or 

closed. an outsized distance corresponds to eye closure. If 

the eyes are found closed for 3 consecutive frames, the 

system draws the conclusion that the driver is falling asleep 

or he is getting unconscious and generates a warning signal 

to alert the driver from being sleepy or being unconscious.  

II. RELATED WORK 

A. In 2008, Hong Su et. al. [15] described ‘A Partial Least 

Squares Regression-Based Fusion Model for Predicting the 

Trend in Drowsiness’.  

They proposed a replacement technique of modeling driver 

drowsiness with multiple eyelid movement features 

supported an information fusion technique—partial 

statistical method regression (PLSR), with which to deal 

with the matter of strong collinear relations among eyelid 

movement features and, thus, predicting the tendency of the 

drowsiness. The predictive precision and robustness of the 

model thus established are validated, which show that it 

provides a unique way of fusing multi-features together for 

enhancing our capability of detecting and predicting the 

state of drowsiness. 

B. In June, 2010, Bin Yang et. al. [16] described ‘Camera-

based Drowsiness Reference for Driver State Classification 

under Real Driving Conditions’. 

 They proposed that measures of the driver’s eyes are 

capable to detect drowsiness under simulator or experiment 

conditions. The performance of the newest eye tracking 

based in-vehicle fatigue prediction measures are evaluated. 

These measures are assessed statistically and by a 

classification method supported an outsized dataset of 90 

hours of real road drives. The results show that eye-tracking 

drowsiness detection works well for a few drivers as long 

because the blinks detection works properly. Even with 

some proposed improvements, however, there are still 

problems with bad light conditions and for persons wearing 

glasses. As a summary, the camera based sleepiness 

measures provide a valuable contribution for a drows iness 

reference, but aren't reliable enough to be the sole reference. 

C. In2011, M. J. Flores et.al. [17] described ‘Driver 

drowsiness detection system under infrared illumination for 

an intelligent vehicle’.  

They proposed that to scale back the number of such 

fatalities, a module for a sophisticated driver assistance 
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system, which caters for automatic driver drowsiness 

detection and also driver distraction, is presented. 

Computing algorithms are wont to process the visual 

information so as to locate, track and analyze both the 

driver’s face and eyes to compute the drowsiness and 

distraction indexes. This real-time system works during 

nocturnal conditions as a results of a near-infrared lighting 

system. Finally, samples of different driver images taken in 

a very real vehicle at midnight are shown to validate the 

proposed algorithms. 

D. In June, 2012, A.  Cheng et.  al. [18] described ‘Driver 

Drowsiness Recognition Based on Computer Vision 

Technology’.  

They presented a nonintrusive drowsiness recognition 

method using eye-tracking and image processing. a sturdy 

eye detection algorithm is introduced to deal with the issues 

caused by changes in illumination and driver posture. Six 

measures are calculated with percentage of eyelid closure, 

maximum closure duration, and blink frequency, average 

opening level of the eyes, opening velocity of the eyes, and 

shutting velocity of the eyes. These measures are combined 

using Fisher’s linear discriminated functions employing a 

stepwise method to scale back the correlations and extract 

an independent index. Results with six participants in 

driving simulator experiments demonstrate the feasibility of 

this video -based drowsiness recognition method that 

provided 86% accuracy. 

E. In 2013, G. Kong et. al. [19] described ‘Visual Analysis 

of Eye State and Head Pose for Driver Alertness 

Monitoring’.  

They presented visual analysis of eye state and head pose 

(HP) for continuous monitoring of alertness of a vehicle 

driver. Most existing approaches to visual detection of non-

alert driving patterns rely either on eye closure or head 

nodding angles to work out the driving force drowsiness or 

distraction level. The proposed scheme uses visual features 

like eye index (EI), pupil activity (PA), and HP to extract 

critical information on non -alertness of a vehicle driver. A 

support vector machine (SVM) classifies a sequence of 

video segments into alert or non -alert driving events. 

Experimental results show that the proposed scheme offers 

high classification accuracy with acceptably low errors and 

false alarms for people of assorted ethnicity and gender in 

real road driving conditions. 

F. In August 2014, García et. al. [21] described ‘Driver 

Monitoring Based on Low-Cost 3-D Sensors’.  

They proposed an answer for driver monitoring and event 

detection supported 3-D information from a spread camera 

is presented. The system combines 2-D and 3-D techniques 

to supply head pose estimation and regions -of-interest 

identification. Supported the captured cloud of 3-D points 

from the sensor and analyzing the 2-D projection, the points 

admire the top are determined and extracted for further 

analysis. Later, head pose estimation with three degrees of 

freedom (Euler angles) is estimated supported the iterative 

closest point’s algorithm. Finally, relevant regions of the 

face are identified and used for further analysis, e.g., event 

detection and behavior analysis. The resulting application 

could be a 3-D driver monitoring system supported low-cost 

sensors. 

III. PROPOSED SYSTEM 

 
Fig. 3.1 Architecture of proposed Driver Drowsiness 

Detection System 

The development of technologies for detecting or 

preventing drowsiness at the wheel may be a major 

challenge within the field of accident avoidance systems. 

Due to the hazard that drowsiness presents on the road, 

methods must be developed for counteracting its affects. 

The aim of this project is to develop a prototype of 

a successful drowsiness detection system. The main target 

are placed on designing a system which will accurately 

monitor the open or closed state of the driver’s eyes in real-

time. 

By monitoring the eyes, it's believed that the 

symptoms of driver fatigue may be detected early enough to 

avoid a car accident. Detection of fatigue involves a 

sequence of images of a face, and therefore the observation 

of eye movements and blink patterns. The analysis of face 

images may be a popular research area with applications like 

face. Recognition, virtual tools, and human identification 

security systems. This project is targeted on the localization 

of the eyes, which involves watching the whole image of the 

face, and determining the position of the eyes by a self-

developed image-processing algorithm. Once the position of 

the eyes is found, the system is meant to see whether the 

eyes are opened or closed, and detect fatigue. 

An alert are generated when the motive force 

drowsiness are detected and his location are tracked using 

mobile IP address or the system IP address thus informing 

the situation of the motive force whenever he's drowsy. 

IV. DROWSINNESS DETECTION METHODS 

A. Monitoring Physiological Characteristics 

Among these methods, the techniques that are best, 

supported accuracy are those supported human 

physiological phenomena. This system is implemented in 

two ways: measuring changes in physiological signals, like 

brain waves, heart rate, and eye blinking; and measuring 

physical changes like sagging posture, leaning of the 

driver’s head and therefore the open/closed states of the 

attention. the primary technique, while most accurate, isn't 

realistic, since sensing electrodes would need to be attached 

directly onto the driver’s body, and hence be annoying and 
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distracting to the driving force. Additionally, very long time 

driving would end in perspiration on the sensors, 

diminishing their ability to observe accurately. The second 

technique is well matched for universe driving conditions 

since it is non-intrusive by using optical sensors of video 

cameras to detect changes. 

B. Drowsiness Detection Technology 

The process of falling asleep at the wheel is characterized by 

a gradual decline in alertness from a standard state thanks to 

monotonous driving conditions or other environmental 

factors; this diminished alertness results in a state of fuzzy 

consciousness followed by the onset of sleep. The critical 

issue that a drowsiness detection system must address is that 

the question of a way to accurately and early detect 

drowsiness at the initial stage. 

The techniques which are possible for detecting drowsiness 

in drivers can be broadly classified into three major 

categories: 

− Methods supported driver’s current state, referring to 

the attention and eyelid movements and physiological 

condition changes; 

− Methods supported driver performance, with a spotlight 

on the vehicle’s behaviour including position and 

headway; 

− Methods supported combination of the driver’s current 

state and driver performance [2]. 

C. Methods Supported Driver State 

There has been much literature on detection of fatigue 

effects and therefore the driver’s current state specifically 

focussed on changes and movements within the eye. This 

includes assessing changes within the driver’s direction of 

gaze, blinking rate and actual eye closure. Other 

measurements that are capable of measuring driver state are 

proposed. 

Examples of these are: mouth shape, head position 

and EEG recording. A detail presentation is given below. 

Eye behaviours provide significant information a 

couple of driver’s alertness which if such visual behaviour 

will be measured then it'll be feasible to predict a driver’s 

state of drowsiness, vigilance or attentiveness. 

The work worn out face and eye detection and 

tracking will be classified into two categories: passive 

appearance-based methods and therefore the active IR 

(Infra-red) based methods. The previous approaches detect 

eyes supported their different appearance from the 

remainder of the face. Generally they include two steps: 

locating face to extract eye regions then eye detection from 

eye windows. 

Eye blink rate is additionally used because the 

measurement of driver fatigue. Ito, Mita, Kozuka, Nakano 

and Yamamoto develop a technique for measuring the 

blinking of a driver in real time by film [17]. 

V. SYSTEM FLOWCHART 

A. Function for Eye Detection 

An explanation is given here of the attention detection 

procedure. 

After inputting a facial image, pre-processing is 

first performed by binarizing the image. the highest and 

sides of the face are detected to narrow down the realm of 

where the eyes exist. Using the edges of the face, the centre 

of the face is found, which is able to be used as a reference 

when comparing the left and right eyes. 

Moving down from the highest of the face, 

horizontal averages (average intensity value for every y 

coordinate) of the face area are calculated. Large changes 

within the averages are accustomed define the attention area. 

B. Binarization of Eyes 

The first step to localize the eyes is binarizing the image. 

Binarization is converting the image to a binary image. 

A binary image is a picture during which each pixel 

assumes the worth of only two discrete values. During this 

case the values are 0 and 1, 0 representing black and 1 

representing white. With the binary image it's easy to 

differentiate objects from the background. The grayscale 

image is converting to a binary image via thresholding. The 

output binary image has values of 0 (black) for all pixels 

within the original image with luminance but level and 1 

(white) for all other pixels. Thresholds are often determined 

supported surrounding lighting conditions, and also the 

complexion of the motive force. After observing many 

images of various faces under various lighting conditions a 

threshold value of 150 was found to be effective. the 

standards utilized in choosing the right threshold was 

supported the thought that the binary image of the driver’s 

face should be majority white, allowing some black blobs 

from the eyes, nose and/or lips an example of an optimum 

binary image for the attention detection algorithm therein 

the background is uniformly black, and also the face is 

primary white. This can allow finding the sides of the face. 

C. Face Top and Width Detection for checking Drowsiness  

The next step within the eye detection function is 

determining the highest and side of the driver’s face. This is 

often important since finding the outline of the face narrows 

down the region within which the eyes are, which makes it 

easier (computationally) to localize the position of the eyes. 

The primary step is to search out the highest of the face. The 

primary step is to search out a start line on the face, 

followed by decrementing the y-coordinates until the highest 

of the face is detected. Assuming that the person’s face is 

approximately within the centre of the image, the initial start 

line used is (100,240). The starting x-coordinate of 100 was 

chosen, to insure that the start line may be a black pixel (no 

on the face). The subsequent algorithm describes a way to 

find the particular start line on the face, which is able to be 

wont to find the highest of the face. 

1) Starting at (100,240), increment the x-coordinate until a 

white pixel is found. This considered the left side of the 

face. 

2) If the initial white pixel is followed by 25 more white 

pixels, keep incrementing x until a black pixel is found. 

3) Count the amount of black pixels followed by the pixel 

found in step2, if a series of 25 black pixels are found, 

this is often the correct side. 

4) The new starting x-coordinate value (x1) is that the 

middle point of the left side and right side. 
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Using the new start line (x1, 240), the highest of 

the top may be found. The subsequent is that the algorithm 

to search out the highest of the head: 

1) Beginning at the start line, decrement the y-coordinate 

(i.e.; moving up the face). 

2) Still decrement y until a black pixel is found. If y 

becomes 0 (reached the highest of the image), set this to 

the highest of the top. 

3) Check to determine if any white pixels follow the black 

pixel. 

− If a major number of white pixels are found, still 

decrement y. 

− If no white pixels are found, the highest of the 

pinnacle is found at the purpose of the initial black 

pixel. 

Once the highest of the driver’s head is found, the edges 

of the face can even be found. Below are the steps wont to 

find the left and right sides of the face. 

1) Increment the y-coordinate of the highest (found above) 

by 10. Label this 

y1 = y + top. 

2) Find the centre of the face using the subsequent steps: 

− At point (x1, y1), move left until 25 consecutive 

black pixels are found, this is the left side (lx). 

− At point (x1, y1), move right until 25 consecutive 

white pixels are found, this is the right side (rx). 

− The centre of the face (in x-direction) is: (rx – 

lx)/2. Label this x2. 

3) Starting at the purpose (x2, y1), find the highest of the 

face again. This may end in a replacement y-coordinate, 

y2. 

4) Finally, the perimeters of the face may be found using 

the purpose (x2, y2). 

− Increment y-coordinate. 

− Move left by decrementing the x-coordinate, when 

5 black consecutive pixels are found, this is often 

the left side, add the x-coordinate to an array 

labelled 

‘left_x’. 

− Move right by incrementing the x-coordinate, when 

5 black consecutive pixels are found, this is often 

the proper side, add the x-coordinate to an array 

labelled ‘right_x’. 

− Repeat the above steps 200 times (200 different y-

coordinates). 

The results of the face top and width detection is 

shown in Figure 7.4, these were marked on the image as a 

part of the pc simulation. The edges of the face aren't 

accurate. Using the perimeters found during this initial step 

would never localize the eyes, since the eyes fall outside the 

determined boundary of the face. This is often because of 

the blobs of black pixels on the face, primarily within the 

eye area. 

The following explains the attention detection 

procedure within the order of the processing operations.  

 
Fig. 5.1 Flowchart for Driver Drowsiness Detection System 
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