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Abstract— The leap in Technologies have led to more 

complex road safety applications. These systems provide 

multiple possibilities for improving road transport. The 

system focuses mainly on single-carriageways roads, given 

the complexity of these environments compared to 

motorways. The proposed ADAS is a system designed to 

assisting vehicle drivers through lane departure warning and 

pedestrian crossing warning systems, is based on advanced 

perception techniques, vehicle automation. The Drowsiness 

detection proposed algorithm conducts the detection process 

by recording the video sequence of the drivers and image 

processing techniques. The system consists of four well-

defined phases, namely the face detection, eye tracking, 

yawning detection and detection of head lowering. To 

recognize the traffic sign, the system has been proposed with 

three phases. They are Traffic board Detection, Feature 

extraction and Recognition.  The detection phase consists of 

RGB- based colour thresholding and shape analysis, which 

offers robustness to differences in lighting situations.  
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I. INTRODUCTION 

Driver information system increases the driver’s situation 

awareness and driver warning system actively warn the driver 

of a potential danger e.g. lane departure, Blind spot, low light 

intensity, obstacle in the path. According to several surveys 

ADASs can prevent up to 40% of accidents, depending on the 

Type of ADAS used and the type of accident. The main 

objective of this project is to provide a concept proof of image 

processing in working of adas system to develop an integrated 

driving assistance system for inter-urban environments, 

mainly single carriage-ways roads given their special 

problems, aimed at improving both safety and efficiency 

through the development of a number of specific applications 

that meet with this integrated approach. These applications 

will be considered as cooperative systems, and are based on 

multisensory perception and communication between 

vehicles and with the infrastructure, to provide additional 

information in order to promote actions involving several 

vehicles. Thus, the system takes advantage of merging 

information from 4 systems namely, Drivers Drowsiness 

Detection, Lane Departure system, Pedestrian Crossing 

detection and Assistive Sign board Detection. 

II. DRIVERS DROWSINESS DETECTION 

Initially the camera will record the video of a person who is 

driving so that all the images in that recorded video will be in 

the RGB color space that includes driver face along with 

surrounding area in the vehicle. The first step in the face 

detection algorithm is using skin segmentation to reject as 

much non- image based on skin color converting the RGB 

picture to YCbCr space or to HSV space. The main advantage 

of converting the image to the YCbCr domain is that 

influence of luminosity can be removed during our image 

processing. Background and faces can be distinguished by 

applying maximum and minimum threshold values for both 

Cb and Cr components. Formula used for convert an RGB 

pixel to YCbCr pixel is as follows: 

Y   = 0.299R+0.5879G+0.114B 

Cb = -0.169R-0.331G  +0.5B 

Cr  = 0.5R     -0.419G  -0.081B 

The position of the eye can be identified by drawing 

on geometry[1] properties and symmetry. Edging is 

concerned with locating the position of areas or pixels where 

the brightness intensity has considerably increased. One of 

the effective operators for edge detection is the Sobel 

operator. The position of the driver's eye is determined by 

using appropriate threshold. These two areas are separated 

using edge detection and in accordance with as well as the 

symmetrical properties of the eye, the gravity center of the 

eye is determined. Finally the pupil is identified. If eyes are 

open then it is treated as the normal state during which the 

alarm is not set off. If eyes are closed then it is treated as the 

fatigue state during which the alarm is set on.  

 

 

 
Fig. 1: Face Extraction 
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In this work, Sobel which is an edge detection 

method is considered. After successful face and facial feature 

detection[5], eye state can be determined in every frame using 

the correlation coefficient template matching method. After 

this step, Sobel edge detection method is used again to detect 

the eyes’ precise boundaries. Our method starts from left and 

right side, to find eyes, therefore we can detect the eyes 

separately. We segment the eyes from the image and use them 

to generate an eye template, by this means we obtain a rather 

stable eye template for the status analyzing and reduce the 

influence of light reflections. The eye template is generated 

as follows. 

 
Fig. 2: Eye Template Comparison 

III. LANE DEPARTURE SYSTEM 

LDWS is a system designed to warn a driver when the vehicle 

begins to move out of its lane boundaries on roads. Lane 

departure warning systems monitor the position of the vehicle 

with respect to the lane boundary. When vehicle leaves lane 

unintentionally, the system delivers a warning to the driver. 

Vehicles is equip with video cameras positioned at various 

places around the body of the vehicle. These cameras will 

capture images of lanes on roads and image processing 

techniques can be used for preprocessing. 1-D or 2-D 

Gaussian smoothing[2] can be used to reduce noise in the 

captured image. Edge detection methods can be used to filter 

out unnecessary background information and to detect edges 

of lanes. Line gradient estimation method is used here to 

detect lane. Lane markings have higher gray values compared 

to road surface, regardless of its color (white, yellow or 

other). Statistics of gray scale is used to find out threshold 

value of lane marks. The comparison with threshold value 

will differentiate lane and road surface. Line gradient[3] can 

be calculated using equation 1. 

Gi = - Pi-1 + 2* Pi +  Pi+1              .........(1) 

Here, Gi is the line gradient value of position i in the 

image, Pi is the pixel value in the image’s region of interest. 

Maximum value of Gi is found to detect the edge of every 

lane mark i. To identify whether the region between 

boundaries is a lane mark or not, an important parameter 

called continuity is considered. The average pixel value is 

used to identify if there is continuity between the region of 

left boundary and right boundary. 

After finding the edge of one lane mark, the middle 

position of a lane is found. Recursive Least Square method 

and the middle positions are used to build the lane model. 

Then distance between vehicle and left and right lanes is 

calculated and compared with threshold distance value to find 

out whether vehicle is within lane boundaries or moving out. 

Another method for lane detection is Hough transform .It 

requires less computational time to detect a lane marking over 

the entire frame. It is more commonly used for detection of 

lines in an image. 

We have implemented Gaussian smoothing 

algorithm using MATLAB. Original image of lane on the 

road is shown in Figure 3. First, this image is converted from 

RGB to gray using a MATLAB command. Gaussian 

smoothing is then applied .It reduces noise in the original 

image. After Gaussian smoothing operation, sobel operator 

based edge detection is performed to find out edges in that 

image and to remove unnecessary background information. 

Its result is shown. 

 

 

 
Fig. 3: Lane Detection 

IV. PEDESTRIAN CROSSING DETECTION 

 
Fig. 4: 
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In human tracking, the tracking algorithms can be categorized 

into four groups [4]: region-based, contour-based, feature 

based and model-based. The first three groups suffer from a 

common disadvantage in handling occlusions, while the 

model-based tracking algorithms are very consuming and 

could not be used in real time. But recently condensation 

algorithm and mean shift algorithm have shown some 

advantages in solving occlusion problem. This approach 

includes three steps: pedestrian detection, feature extraction 

and pedestrian tracking. Firstly, Gaussian Mixture Model 

(GMM) is used in object detection. For every foreground 

image grabbed by implementing the concept of moving 

segmentation, various preprocessing filters are applied to 

remove noisy pixels from the image. Then, 3 types of features 

are extracted from the image, including spatial position, 

shape and color information. At last, the segmented 

pedestrians in the current frame are associated with the 

objects detected in the previous frame. 

V. ASSISTIVE SIGN BOARD DETECTION 

The traffic signs have two utmost properties are  their 

‘Colour’ and ‘Shape’ using which the real-time system 

becomes capable to detect and  identify the Traffic Signs e.g., 

red-rimmed circular prohibition signs, triangular warning 

signs,  and blue information signs. The objective of the 

Traffic Sign Recognition project was to identify a traffic sign 

from a digital photograph. The sign may be viewed from 

various angles and in many diverse background situations. 

The sign will then be highlighted after identification. All 

image processing will be done in MATLAB. Our software 

first loads the image from the computer’s local hard drive. 

This image has already been preprocessed manually. This 

makes the image able to be processed by our software. Next, 

the image is broken into its red, green, and blue color plains. 

Next we calculate the edges of the binary image that results 

after the filtering and threshold operations. This is 

accomplished using Sobel filter masks. Four edge[7] 

detections are completed horizontal, vertical, and both 

diagonal directions. The horizontal and vertical directions 

locate most edges, but for future consideration diagonal edges 

were also detected as certain signs and angles may require 

diagonal edge detection. After edge detection, as with any 

differentiation, noise is amplified. Because of this, any small 

pixels or group of pixels is outlined. To remedy this we 

construct a structuring element. This allows us to implement 

‘blog’ recognition. Blog recognition basically looks for an 

area in the image with high intensity (white value). This 

average is then compared to the highest average. If it is 

greater the coordinates are stored as the area of maximum 

value. After the averages across the entire image the 

coordinates of the maximum are used to crop the area 

containing the ‘blob’ out of the picture. If a blog was 

recognized, the software then uses the coordinates to 

highlight the original image. This basically adds a small value 

to all of the pixels contained around the coordinates to 

brighten the region against the original background. 

 
Fig. 5: Stop Sign Detection 

VI. EXPERIMENTAL RESULTS 

A MATLAB software [6] is used to perform the test for 

Drivers Drowsiness Detection (figure 6) , Lane Departure 

system(figure 9), Pedestrian Crossing detection(figure 8)  and  

Assistive Sign board Detection(figure 7) . Input vedio was fed 

into the system and output screen shots are shown below. 

 
Fig. 6: Drivers Drowsiness Detection 

 
Fig. 7: Assistive Sign Board Detection 

 
Fig. 8: Pedestrian Crossing Detection 
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Fig. 9: Lane Departure System 

VII. CONCLUSION 

The system proposed in this paper is acceptable level of 

performance and an average accuracy of 93.18%. The high 

fatalities of road accidents, which is primarily due to human 

errors committed out of fatigue, justifies the use of this 

system to alarm drivers at the time of driving. High-speed 

data processing and great accuracy distinguish this system 

from the similar ones. The development and improvement of 

this system can save the lives of millions of people annually. 

The average accuracy (AAC), the detection rate (DR) and 

false alarm rate (FAR) has been calculated. These three 

factors, which have been proposed for assessing the detection 

accuracy of the video sequence, indicate the acceptable 

performance of the proposed system in detection at the time 

of driving. 
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