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Abstract-This paper describes method for detecting the problem of driver vigilance. Drivers with a low 

vigilance level suffer from a marked decline in their abilities of recognition the object in front of them, and 

vehicle control, and therefore pose serious danger to their own life and the lives of other people. With the 

increasing traffic conditions, this problem will further deteriorate. For this reason, developing systems which 

can actively monitors a driver’s level of vigilance and alerting the driver of any insecure driving conditions is 

essential to prevent accidents. So we planned to implements a real-time computer vision system for monitoring 

driver vigilance. The main components of the system consist of a video camera, a specially designed hardware 

system based on Raspberry Pi for real-time image processing and controlling the alarm system. 

Keywords– Vigilance, recognition, Raspberry pi, image processing. 

 

I. INTRODUCTION 

The analysis of driver attention has long been a popular field of research for safety improvements. Driver’s eyes 

have been most recently conducted as driver workload metrics, and as a proxy for driver attention. Despite 

active research and significant progress in the last 30years, eye detection and tracking remains challenging due 

to the individuality of eyes, occlusion, scale variability, location, and light conditions in real driving 

environment. Although eye tracking has been deployed in a number of research systems and to a smaller degree 

of consumer products, eye tracking has not reachedits full potential.In existing system we use eye blink sensor 

in this we have to wear a glass and it has IR sensor is fixed in that glass to sense drowsiness. By using this eye 

will get affected while passing IR sensor and it is mainly MATLAB based eye monitoring. Here technique used 

is to measure physical changes (i.e. open/closed eyes todetect fatigue). It is well suited for real world driving 

conditions since it is non-intrusive by using a videocamera to detect changes. Thus by continuously monitoring 

the eyes of the driver one can detectthe sleepy state of driver and a timely warning is issued. 

Proposed System Description: it consists of following blocks. 

Image Acquisition: A video camera with an array of Infrared LEDs is mounted in front of the driver to 

continuously capture the video of the driver. 

Face Detection: A robust Face detection module detects the driver's face region to monitor it further. The face 

detection algorithm is based on Viola-Jones face detection approach. [1] 

Eyes Detection: The coordinates of the driver's eyes are detected for using HAAR Classifier based eyes 

detection module. It is main block to detect distraction of eyes. It compares results with normal condition of 

eyes required for secure driving. 

Visual Cues Extraction: Using the face and eyes coordinates, other visual cues of the driver's face like eye lids 

movement, face orientation and gaze direction are extracted. 
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Visual Cues Tracking: The position and movements of the extracted visual cues are tracked frame by frame. 

This visual information for different visual cues is fused to form the state of the driver. 

Driver Vigilance Level Decision :Depending on the state of the driver as determined in previous blocks, the 

vigilance level or alertness of driver is determined and an alarm is generated if the alertness of the driver is very 

low. If the conditions are normal then continuous monitoring is goes on. 

Proposed System Block Diagram: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1 : Block Diagram 
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II. LITERATURE REVIEW 

A. Robust Real-Time Face Detection 

Paul Viola & Michael J. Jones presented a paper which describes a face detection framework to achieve high 

detection rates and good image processing. They give three main contributions. First concept of a newimage 

representation called the “Integral Image”[8].It allows very quick feature computation which is present in our 

detector. Second is an AdaBoost learning algorithm which gives simple and efficient classifier.This classifier is 

used to select a small number of critical visual features from a very large set of potential features. Third 

contribution gives a method for combining classifiers in a “cascade”. It allows background regions of the image 

to be quickly discarded and spends more computation on promising face-likeregions.This paper gives an 

approach for face detection which minimizes computation time and achieves high detection accuracy. It is 

fifteen times faster than previous approaches.This paper brings together new algorithms and insightsto construct 

a framework for robust and extremely rapidvisual detection. Toward this end we have constructeda frontal face 

detection system which achieves detectionand false positive rates which are equivalent tothe best published 

results[8].This paper brings together new algorithms, representations, and insights which are quite generic and 

have broader application in computer vision and image processing.[1] 

 

B.Changes in the Correlation between Eye andSteering Movements Indicate Driver Distraction. 

 

Lora Yekhshatyan and John D. Lee presented a paper which describes a reason of road accidents.Distraction of 

driveron road represents an increasingly importantcontributor to accidents and crashes. To maintain safety 

technology should give an alerting system which can alarm to the drivers. Combining both eye glance and 

vehicle data will give enhanced distraction detection. The goalof this paper is to evaluate whether changes in the 

eye–steeringcorrelation structure can indicate distraction. The auto- and cross-correlations of horizontal eye 

positionand steering wheel angle show that eye movements associated withroad scanning produce a low eye–

steering correlation. This weak correlation and time lead is sensitive to distraction. Three algorithms are as 

follows. First Driver Distraction Detection Algorithm, research has focused on two types of distraction: 

cognitiveand visual, described as “mind-off-road” and “eye-off-road,”respectively [9]. Second isEye–Steering 

Coordination,In perception–action control processes, such as driving, visionprovides information to support 

action preparation and execution[6]. Two modeling approaches were applied to describeand predict the 

allocation of drivers’ visual attention: 1) modelsof visual search and 2) models of visual sampling. Third isEye–

Steering Correlation for Eye Movement Types, Winding roads placing a greater demand on the driver’s eyesto 

follow approaching curves. When eye movements guidesteering, the eye–steering relationship is very strong for 

normaldriving. Drivers move their eyes toward the tangent pointof an approaching curve to support steering.[2] 

 

C. Real-Time Nonintrusive Monitoringand Prediction of Driver Fatigue 

Qiang Ji, Zhiwei Zhu, and Peilin Lan presented paper which describes a real-time online prototype for 

driver-fatigue monitor. It uses charge-coupleddevice cameras which have the facility of active infrared 

illuminators. These cameras are remotely locatedto acquire video images of the driver.The visual cues employed 

characterizeeyelid movement, gaze movement, head movement, and facialexpression. A probabilistic model is 

developed to model humanfatigue and to predict fatigue based on the visual cues obtained.The simultaneous use 

of multiple visual cues and their systematiccombination yields a much more robust and accurate 

fatiguecharacterization than using a single visual cue. This system wasvalidated under real-life fatigue 

conditions with human subjectsof different ethnic backgrounds, genders, and ages; with/withoutglasses; and 

under different illumination conditions. It wasfound to be reasonably robust, reliable, and accurate in 

fatiguecharacterization. In this paper necessary hardwareand imaging algorithms are developed to 

simultaneously extractmultiple visual cues that typically characterize a person’s levelof fatigue. Then, a 

probabilistic framework is built to modelfatigue, which systematically combines different visual cuesand the 

relevant contextual information to produce a robust andconsistent fatigue index.[3] 

D.Driver Inattention Monitoring System forIntelligent Vehicles: A Review 
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Yanchao Dong, Zhencheng Hu, Member, IEEE, Keiichi Uchimura, and Nobuki Murayama presented a review 

paper which describes technologies for driver attention monitoring. It can have following two categories: 1) 

distraction and 2) fatigue. 

Driver mind state is the most responsible thing for traffic accident.Approaches regarding driver can be 

summarized as follows by using five measures: 1) biological measures; 2)subjective report measures; 3)physical 

measures; 4)performance measures; 5) hybrid measures. In these approaches, subjective report measures and 

driverbiological measures are not suitable under real time driving conditionsbut could give some impact factor 

on ground-truth indicators. The hybridmeasures are believed to give more reliable solutions comparedwith 

single driver physical measures or driving performance measures,because the hybrid measures minimize the 

number of falsealarms and maintain a high recognition rate, which promote theacceptance of the system. We 

also discuss some nonlinearmodelingtechniques commonly used in the literature.[4] 

 

E.A REAL-TIME VIDEO-BASED EYE TRACKINGAPPROACH FOR DRIVER ATTENTION STUDY 

Xianping Fu, Ying Zang, Hongbo Liu presented a paper which give an idea about driver safety 

enhancement process. In this paper a real time system is investigated to make a database of real time traffic 

environment. A novel eye-tracking approach is proposed based on low cost head mounted eye tracker. 

Ourapproach detects corneal reflection and pupil edge points firstly, and then fits thepoints with ellipse. The 

proposed approach is available in different illumination anddriving environment from simple inexpensive head 

mounted eye tracker, which canbe widely used in large scale experiments. The experimental results illustrate 

ourapproach can reliably estimate eye position with an accuracy of average 0.34 degreeof visual angle in door 

experiment and 2–5 degrees in real driving environments.Here author focused on eye-tracking approaches of 

driver attention. A noveleye-tracking algorithm was proposed to collect driver’s eye gaze in real world 

drivingstudy with for a low cost head mounted tracker. Both corneal reflection locationand pupil contour are 

detected through adaptive feature-based techniques.[5] 

III. CONCLUSION 

This paper gives a review about driver drowsiness, vigilance level, eye gaze movement etc which gives 

an impact on real time traffic accidents. A real time portable driver monitoring system can be designed to give 

an exact signal to driver for avoiding accidents and give proper attention on road. By doing Eye detection sleepy 

state of driver can be detected. So a very efficient system can be developed for society and which is useful for 

everyone.  
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