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Abstract: Now a days the death injuries are increased as the rate of road accidents are more. One of the main cause is
due to driver fatigue. In this paper the detection of drowsy driver is based on closed or opened eye condition and
displaying warning message accordingly. Detection of closed and opened eye condition is done by observing the blink
pattern and eye movement. Real time detection of driver’s eyes is to be processed using image processing in MATLAB
to detect weather the eye remains closed for more than fixed duration which indicates the condition of fatigue and
raises an alarm which could prevent a collision. Even though if the driver is drowsy, continues alarm raises, if number
of raised alarm crosses certain limit then the vehicle will be made to slowdown and stopped.
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I. INTRODUCTION

India’s population is 1/6th of world population. The development of a country depends on its youth population, in this
segment India is on top but still not completely developed. Lot of problems were facing which restricting development
of the country. One such problems is Road accidents. National Highway Traffic Safety Administration [1] analysis data
indicates that drowsiness while driving is a contributing factor for road accidents and it results in 4-6 times higher crash
risk relative to alert drivers. Many accidents occur due to the manual error and more so due to fatigue. The major
contributing factor in most accidents particularly fatal is due to driver fatigue. According to report presented by
Ministry of Road Transport and Highways Government of India in 2011 country saw 4 lakh road accidents which is 1
accident per minute.

Resulting many deaths in the year 2011[2]. Up to 20% of fatal crashes may be linked to driver fatigue, later research
indicates that driver fatigue could be a contributory factor up to a fifth of driver deaths. This calls for the development
of a device to alert the driver, if not control the vehicle automatically. Because of the hazard that drowsiness present on
the road, methods need to be developed for counteracting its affects. The focus may be placed on designing a system
that will accurately monitor the open or closed state of the driver's eyes.
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Fig 1: Road accidents statistics
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Il. RELATED WORKS

Table 1: List of existing methods
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JOURNAL TITLE OF THE PAPER METHOD DRAWBACKS
National [1] WW  Wierwille, etal | This system proposed a | It causes distraction, non-
academyof proposed a method based on | method to monitoring | realistic and disturbance to
science [US]. | Research on vehicle-based driver | changes in  physiological | the driver.
1994 status/performance characteristics to estimate

monitoring:development, driver fatigue.ls processed

validation, and refinement of | using ECG, EEG, skin

algorithms for detection of driver | temperature and head

drowsiness [3]. movements.
IEEE [2] HWen-Bing,et.al proposed a | This system is based on | The drawback of this
international | method based on Driver fatigue | combination of projection | method is low accuracy in

conference on
networking
sensing &
control 2004

detection on eye tracking and
dynamic template matching [4].

and geometry feature of iris
and pupil

matching and inefficiency
in search.

leee

[3] Z Zhang, J.S Zhang etal

Proposed System is based on

It does not stop the vehicle

computer proposed a method based on | Real-time eye tracking | instead maintains set slow
society.org. Driver fatigue detection based on | method based on unscented | speed hence it cannot
2006 intelligent vehicle control [5]. kalman filter. control traffic overheads.

leeexplore.iee | [4] Boyraz.P, et.al proposed a | This system proposed a | The drawback of this
e.org. method based on Sensing of | method of sensing wvehicle | approach is, it is driver s
2008 Vehicle response [6]. response to measure | face and monitors face and

uncertainty in steering wheel.

eyes to detect limited to
vehicle type and driver
condition.

ieeexplore.iee

[4] PR Tabrizi, et.al proposed a

This system method is to

This approach has

e.org. method based on drowsiness | process the | limitation as ECG probes
2009 detection based on brightness and | electrocardiogram (ECG) | shall always be connected
numeral features of eye image | signals of driver. to driver’s body. That
[7]. would disturb the driver.
NITCS [6] Artaud, etal proposed a | In this proposed a method of | It fails if driver wears
2016 method based on Monitoring the | sensing driver response by | gloves and performance of

response of drivers [8].

placing sensor and steering
wheel and back of seat.

sensor placed on back seat
reduces with time.

All the above existing method are intrusive and non-intrusive system of driver fatigue detection system. Few
drawbacks that are noticed here are system is complex and cannot be placed easily hence it causes disturbance, poor
performance, non-reliable and produces noise. Many researchers are done to overcome these problems and few have
been reported [9] [10] [11] [12] [13] [14].The solution for these drawbacks using non-intrusion system is contributed in
this paper.

I1l. PROPOSED WORK

Driver fatigue is detected based on face analysis and the status of eyes with the help of Mean. If the Mean less than the
driver alerted. In this system we are using non-introduction method.

The proposed algorithm is implemented using Embedded C and the required functions are developed using MATLAB
routines. The eye state detection algorithm the basic step is face extraction and then the localization of the eyes. This is
done by following one of the methods proposed by Dr.P.Sudhakar Rao, et.al. [15] this algorithm is dived into three
steps:-

o Face detection and extraction.

o Eye detection and

e Eye tracking.

The performance of each steps is highly dependent on the previous one as the result obtained in each step are pass on to
the next step as input.

DOI10.17148/IJARCCE.2017.6543

Copyright to IJARCCE 238



SSN (Online) 2278-102.
IJARCCE 188N (Prin) 2315 5940

h ‘.1 International Journal of Advanced Research in Computer and Communication Engineering
IJARCCE ISO 3297:2007 Certified
Vol. 6, Issue 5, May 2017

A Detail description of proposed method:

In the proposed method, basic step is attachingthe camera to computer or can alsouseinbuilt camera of laptop. With the
help of these camera video has been captured in real time by giving a following command in the system.
Inputl=videoinput(‘winvideo’,1,”YUY2_320%*240’);

Where, ‘winvideo’ is used for capturing real time video by the given camera. Later video is then divided into frame by
getting snap shots of the video by the following inbuilt function of MATLAB.

Input2=getsnapshot (Inputl);

Later by using CascadeObjectDetector function we should detect and crop the face and from the cropped face eye is
detected and cropped An image may be defined as a two dimensional function(x, y), where x and y are spatial (plane)
coordinates, and the amplitude of ‘f> at any pair of coordinates (X, y) is called the intensity or gray level of the image at
that point. When x, y and the intensity values of f are all finite, discrete quantities, we call the image a digital image

i).Gray Scale Conversion- It is a process of converting grayscale image to binary image. After detecting the eye
region from the input image (rgb) should be converted into gray scale by using the syntax,’rgb2gray (RGB)’which is an
inbuilt function in MATLAB. It converts the original color image into grayscale intensity image. The binary image
consists of only two gray levels, depending upon the threshold value denoted by T.

ax, y)=0, if f(x,y) > T

aixy) =1, iff(x,y) < T

Where ‘0’ represents Black and ‘1° represents White. In the following image eye balls are assigned white pixel value

and background is assigned with black pixel. Adaptive Thresholding is used in this algorithm, as it handles illumination
problem more prominently compared to Global and Local Thresholding.

Fig 2: Grayscale image
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Fig 3: Flow diagram
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ii) Binarization- Is the process of converting a pixel into image. Only two colors are used for binary image that are
black & white. Binarization is performed with the inbuilt function of MATLAB where syntax’BW=im2bw (I, level)’ is
used these conversions are threshold based. Im2bw executes or produce binary Images from RGB image that is
captured by camera. The values of binary image (BW) is 0 for black and 1 for white pixels.

Fig 4: Binary image

iii) Recognition-In this proposed system the drowsiness detected by using Mean of the image matrix. The Mean of the
matrix is calculated by using the syntax,’mean_vaule=mean2(I);’which is an inbuilt function in MATLAB.If the system
found the driver is drowsy it will send signal to the controller but if the system find that the eye is opened then it is
considered that the driver is not drowsy, so the system starts to capture the video again.
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Fig 5: Block diagram

This is the final destination of proposed system, As soon as the controller receives the signal alarm is raised with the
help of functions that is written using Embedded C. Here Embedded C functions are used for the working of controller
and the hardware components. Later by hearing the beeping of alarm if the driver get alerted he can off the alarm with
the switch provided and continue driving. In case if he neglect to turn off the switch and continuing driving beyond the
alarm limit for n number of times, Then the controller sends the signal to LEDand DC motor asking to turn ON the
Indicator and to stop the vehicle. By these we can prevent the cause of accidents.

IV. RESULT

ACCURACY OF DROWSINESS DETECTION
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Fig 6: Accuracy of drowsiness
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In proposed system drowsiness is calculated using mean, resultant of this graph shows efficiency of the system. Where
X-axis is represents current Mean and y-axis represents efficiency, here best efficiency of the system depends upon the
threshold value in this graph it varies between the threshold values 120 to 160.

V. CONCLUSION

Inthis paper a new system is proposed to estimate driver fatigue using image processing technique and Embedded C
programing. Driver fatigue is estimated based on Mean of matrix. If the Mean value is less than current Mean value
than the driver is entering into drowsiness and driver is alerted by raising the alarm and the vehicle is stopped. The face
and eye are detected using CascadeObjectDetector. Eye Open or Close is estimated using counting the number of white
pixels.

The proposed system will overcome the problems that associated with the existing systems has it helps to detect the
drowsiness in real time scenario.
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