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ABSTRACT

According to National Highway Traffic Safety Admatiation [NHTSA], Drowsiness/sleepiness of driveiohe
of the major causes of road accidents. It wouldyefore, be both cost and safety beneficial if awdiness detection
system could be developed. This paper describesalaime non-intrusive method for detecting drowesi of driver.
It uses webcam to acquire video images of the drivisual features like mouth &eyes which are tygig characterizing
the drowsiness of the driver are extracted withhéip of image processing techniques to detect siress. A study about

the performance of this proposal & some resultpaesented.
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INTRODUCTION

Generally, there are many reasons behind highwaf§ictraccidents. According to National Highway Tiaf
Safety Administration [NHTSA], 91% of road accidertre caused by human errors such as drowsinesg/isDess is
simply defined as “a state of near sleep due igdat. It is technically distinct from fatigue, wdfi has been defined as a
“disinclination to continue performing the taskhand”. The effects of sleepiness and fatigue arg mich the same.
Fatigue affects mental alertness, decreasing awidi@l’'s ability to operate a vehicle safely amtreasing the risk of
human error that could lead to fatalities and iejsir Sleepiness slows reaction time, decreaseseaess, and impairs
judgment. Fatigue and sleep deprivation impactrafisportation operators (for example: airline sildruck drivers, and
railroad engineers).In both conditions, driver ¢datus on primary task of driving which may enhautlbe likelihood of
crash occurrence. With the ever-growing traffic ditions, this problem will further deteriorate. Fiis reason, it is

necessary to develop driver alertness system fodaat prevention.
SYSTEM OVERVIEW

The complete block diagram representation of tlopased system is as shown in Figure 1.
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Figure 1. Complete Block Diagram of Proposed System
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In literature, there were many drowsiness detectiethods appearing & the best is visual featuresdbas
approach, as human face contained much informatiamut physical condition. Here, mouth & eyes tragkilone in real

time using webcams to detect drowsiness of driver.

The continuous drowsiness estimate needs to beedappa decision whether the driver is feeling [sjeer not.
There are different physical indicators of drowsmend out of that a person’s eyes show the mogbwb signs of
drowsiness. Therefore, one approach is continuarstaring eye area & its statistical property. 8Zonservative frames
found eye closed then warning is issued. The o#tpmroach is that continuous monitoring mouth aealdtecting
yawning, which is also good indication to find dnits drowsiness. Once mouth area is greater thedefined threshold,

warning is issued.
IMAGE ACQUISITION METHOD

The proposed system used i Ball face2face CHD12bcam having 5G wide angle lens, 6 LEDs for night
vision, with brightness controller, interpolatedVi@ixels still image & 2M pixel video resolution. €ctamera is placed in
front of the user, approximately 30 cm away from thce. The camera must be positioned such thdblbgving criteria
are met: First is the user’s face takes up the mntgjof the image & second is the user’s face igragimately in the centre
of the image. After that converting it into grayaks, as RGB components are dependent on the lggbtinditions thus the
face detection may fail if the lighting conditiohanges. Next is face-detection step, the face meigidound within the

driver’s entire facial image to remove unnecessagkground.
FACE DETECTION

Viola-Jones method is adopted for face detectidrichvis easy to use & gives satisfactory resultse Teatures

that Viola and Jones used are based on Haar wavelet

Feature 1 Feature 2 Feature 3

Feature 4 Feature 5 All features

Figure 2: Haar like Features

Haar wavelets are single-wavelength square waves lf@h interval and one low interval). In two dims@ns, a
squarewave is a pair of adjacent rectangles ohédigd one dark. The actual rectangle combinatisesl for visual object
detection are not true Haar wavelets. Instead, toeyain rectangle combinations better suited soiali recognition tasks.
Because of that difference, these features aredcaflaar features or Haar like features, rather tHaar wavelets.

Following Figure 2 shows the features that usea: piesence of a Haar feature is determined byaathitg the average



A Real Time System for Detecting Drowsiness of Drér 39

dark-region pixel value from the average light-ocegpixel value. If the difference is above a thmddhthat feature is said
to be Present. After that cascade classifier agd tcscombined all Haar features to obtain face.

EYE BASED DROWSINESS DETECTION

To conclude drowsiness depending on eyes, edgetibgtéechnique is used. As edge detection is ddmental
tool in image processing, particularly in the arefdeature detection and feature extraction. § 2enservative frames

found eye closed then warning is issued. Roberthades best suited than others for eye based dinegs detection.

Figure 3: Edge Detection Results of Roberts Method

YAWN BASED DROWSINESS DETECTION

Instead of using any algorithm to detect yawniregetsimple logic is used. Once face detectiomislied, mouth
area image cropped from face detected image asnsimokigure 4. After that one mask image is prepatieis covered the

mouth area of cropped images. A mask image is mgthut a fully white image consisting of all oneh&ving same size
of mouth area cropped image.

Figure 4: Mouth Area Image Cropped from Face Detedbn Image

Figure 5: Simple Mask Image

After that the boundary of pixel positions of mowttea in mask image is being found. Then applystiotel
technique, (for Male set the threshold value as @&t for Female set the value as 10). Finally, tthuntotal no of black
pixel, if the count is greater than threshold megmsn detected.
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EXPERIMENTAL RESULTS
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Figure 6: (a) Main GUI Window for Eyes Base Drowsiss, (b) Eyes Base Drowsiness is Detected, (¢) Dsiness
Result for Different Frames & Eyes Area
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Figure 7: (a) Main GUI Window For Yawn Base Drowsiress, (b) Yawn Base Drowsiness is Detected,
(c) Drowsiness Result for Different Frames & MouthArea
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CONCLUSIONS

The proposed system detecting drowsiness of drlwercontinuously monitoring mouth area & eyes.

This non-intrusive approach to detecting drowsiredsdriver without interference in both daytime &httime as webcam

having 6 LEDs for night vision, with brightness tatier. However, there will be some false detettiwhere the results

are not good when there is quick head-movementh#ttime face detection is failed so, future waiik be done based

on drivers quick head-movement and make it feastbtietect driver’'s drowsiness.
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