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Abstract- Lane detection is an essential component of Advance 

Driver Assistance system (ADAS). Many different approaches 

have been proposed till today by researchers but still it is a 

challenging task to correctly detect the road lanes in various 

environmental conditions. The main purpose of the system is to 

detect the lane departure to avoid road accidents and to provide 

safety for pedestrians. The proposed method uses the piecewise 

stretching function to set the contrast level of the road images. 

The region of interest is divided into two segment namely left 

and right subregion using segmentation.  After preprocessing the 

ROI, lane detection takes place individually in each subregion 

using the Hough transform algorithm. The lane departure 

identification is based on the Euclidean distance measure. If the 

driver tends to change the lane then the warning is issued to the 

driver. This method can correctly detect the roads in various 

environmental conditions. Results shows that the proposed 

method can detect both the straight and curves lanes correctly. 

 Keywords- Advance Driver Assistance System (ADAS), Hough 

Transform (HT), Lane detection, Lane departure warning system. 

I. INTRODUCTION 

ver the last few years, there is rapid increase in the 

embedded electronic subsystems in vehicles, intelligent 

driver assistance system forms a significant component. The 

different electronic subsystems such as Vision based advance 

driver assistance system form the significant contribution 

toward the intelligent driver’s assistance system. The 

application of the intelligent driver assistance system works 

towards to form a driver less vehicle. These new up growing 

technology is trying to create a driver assistance system that 

go beyond the automatic control system.  

Recently, many studies are conducted based on advanced 

driver assistance system (ADAS) to avoid car accidents. 

Mostly, the lane departure warning system (LDWS), this 

system warns the driver when the vehicles tends to depart of 

its lane, which is the most basic and important part of the 

ADAS. Another is the lane keeping system (LKS), this system 

automatically takes action to keep the vehicles in lane when 

no action is taken even if the system warn the drivers of the 

departure. This LDWS, is basically based on lane 

identification and tracking algorithm using camera, low power 

is required and it share resources such as central processing 

unit (CPU), Read Only Memory (ROM) and Random Access 

Memory (RAM) with the other assistance system for drivers. 

Also, the system should be of low price, so as to attract the 

customer. Therefore the LDWS should have lane detection 

algorithm as compact as much possible, with efficient 

tracking and less computational time. 

The camera is being used to monitor the surrounding of 

the ego vehicles for both safety of the system and the data 

analysis of driving. The important task is to understand the 

traffic scenario and to make real time choice based on the 

visual information from camera for self-sense driving 

vehicles. The correct lane stripe identification according to the 

environmental condition of roads is very important for 

autonomous cars, also keeping lane track and keep feasible 

distance with reference to front vehicles. The most important 

areas is to warn the driver in case of lane change for proper 

overtaking. The autonomous car is the future but advance 

driver assistance system (ADAS) is growing in modern cars. 

Advance driver assistance system (ADAS) plays an important 

role in providing safety to drivers. It helps to automate the car 

system and increases the driving experiences. The Advance 

driver assistance system provides a safe system to reduce the 

road accidents. The system takes an active step like warning 

the driver or takes a corrective action to avoid an accident 

during the dangerous situation. 

In lane departure warning system, the lane detection is the 

initial step to be taken. There are two types of methodologies 

used in lane identification: the elements based methodology 

and the model based methodology. The elements based 

methodology detects the lane from the images of roads by 

detecting the low level elements such as lane edges etc. This 

methodology requires all round painted lanes or solid lane 

edges, otherwise it cannot detect it. This methodology may 

experience the ill effects of impediment or clamor. The model 

based methodology use geometric use geometric parameter 

such as assuming the shape of the lane can be presented by 

straight line or  curve. This approach is strong against clamor 

and missing information [1] [3]. 

O 
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Rest of the paper is organized as follows, Section II 

describes the previous work done by researchers. In Section 

III describes the architecture of the system and Software 

design of the system. Section IV our experimental setup and 

results are illustrated.  Finally, we conclude in Section V. 

II.   RELATED WORK 

The literature related to advance driver assistance is mostly 

in view of utilizing one or more rear camera to detect the lane 

stripes. There are various sensors like LIDAR, RADAR and 

so on are utilized for recognizing the things and 3D display of 

the roads. Likewise here and there camera confronting the 

driver is utilized to detect the behavior (drowsiness, sleepiness 

etc.) of the driver while driving.  

To expand the lane identification precision of the method 

various pre-processing filter are used by the researchers. The 

methods like hybrid median filter [7], Kalman filter [5], 

Gaussian filter [8], segmentation [10] and Gabor filter [14]. In 

this paper, the piecewise stretching function is used to set the 

color contrast of the road lane images. This function makes 

the roads images clear enough to detect the lanes. The Region 

of Interest (ROI) is set to lessen the computational time of 

images. 

In reference [1] the B-snake method is proposed for lane 

detection and accomplished effective following of lanes. It is 

likewise relevant to the dash and the solid paint line roads also 

to the marked and the unmarked roads.  In reference [3] author 

used piecewise linear filter for lane detection but it gives little 

false alarms. The algorithm used is strong in the presence of 

clamor, shadow, absence of lane painting and various 

environmental conditions. In reference [4] author used local 

gradient features for lane detection but this approach gives 

more false alarms and poor performance in shadow. In 

reference [5] author used edges feature extraction and 

grouping along with the Hough transform but it fails to detect 

lane in heavy traffic and confusing road textures. In reference 

[10] author used segmentation method to detect the lane but 

gives high false positive rate. The straight and curves roads 

lanes are detected using the Hough transform and under 

various illuminating conditions Hough Transform shows good 

performance. [15]. Therefore, the Hough transform is selected 

for identification of lane stripes on roads. 

III. SYSTEM ARCHITECTURE 

In this research work, the different cases is analyzed such 

as captured road images, lanes to be detected can be straight or 

curvy roads, day or night time and in all-weather condition 

whether good or bad. Other hand, detecting the lane marking 

whether solid or dash lines. 

 

  

 

 

 

 

 

 

 

 

 

Fig. 1. Block Diagram of system 

The input videos frame is first converted to grey scale. The 

grey scale lane images values is in range [0, 1]. The 

preprocessing is done on this grey scale lane images. The 

contrast level of the image is set using the piecewise linear 

stretching function. The ROI set for the required lane images 

to be processed. The ROI is then segmented into two 

subregion namely left and right subregion. The Hough 

transform is applied individually to each subregion for lane 

detection and tracking. At last, based on the Euclidean 

distance measure the necessary warning is issued to the driver 

in case of the driver try to depart the lane. 

A. Pre-processing of  images 

The piecewise linear stretching function is used for 

preprocessing of the images. The grey color images formed 

from the color images. The grey color values it normalized in 

the range [0, 1].  The grey color contrast is set using the 

equation (1) to (5). The input grey values (x) is converted to 

the new output grey values (y) using the following equations:   

y = 0,      0 ≤ x ≤ 0.45            (1) 

y = 9x,    0.45 ≤ x ≤ 0.5            (2) 

y = 0.5x + 0.45,    0.5 ≤ x ≤ 0.6           (3) 

y = 3.33x + 0.5,     0.6 ≤ x ≤ 0.75           (4) 

y = 0,     0.75 ≤ x ≤ 1            (5) 

The Fig. 2(a) shows the input color lane image. The 

contrast level of the image is set using the piecewise stretching 

function. The OTSU method is used to set the thresholding 

values for binary conversion. The edges detected from the 

binary image is shown in the fig. 2(b). 
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(a) 

 
(b) 

Fig. 2. (a) Input color image(b) edges detected from binary image 

 

B.  Region of Interest (ROI) selection: 

The ROI plays an important role in reducing the 

complexity of the lane detection as shown in fig. 3(a). Only 

the selected ROI is taken for processing to the next level. This 

reduces the processing time of the frames. 

C. Segmentation 

The selected region of interest is then segmented into two 

subregion namely left (L) and the right (R) lane subregion as 

shown in fig. 3(b). The lane detection takes places 

individually in each subregion separately. The lane related 

parameter is obtained separately in each subregion, where Ho 

the Hough origin is located at width/2 that is at the centre of 

the frame. 

 
(a) 

 

 
 

(b) 
Fig. 3. (a) ROI Selection (b) ROI Segmentation into left and right subregion 
 

D. Hough Transform 

In general the straight line equation is given by y = mx + 

c can be represented as point (c, m) in the parameter space or 

Cartesian co-ordinate system. For the Hough transform we 

convert the equation to polar co-ordinates i.e. in terms of rho 

and theta. 

 

   y 

                     r 

   ɵ 

                
                   r = x cosɵ + y sinɵ   
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Fig. 4. Hough transform for detecting straight lines 

 

Where r is the distance from the initial position to closest 

point on straight line and theta (ɵ) is the angle between the 

line connecting the origin and the x axis. The (r, ɵ) plane is 

referred to as Hough space. The Hough transform detect the 

straight line in two dimensional array (matrix). Each element 

of the matrix has values equal to the sum of the pixels that are 

positioned on line. So the element with the highest values 

represent the straight lines. 

E. Lane Departure Identification 

The various lane related parameters are calculated using 

the Euclidean distance. The left lane parameter ʎl is the 

distance between the Hough origin and the midpoints of the 

identified left line segment. Figure 5 shows the parameters of 

the lane departure detection. 

 

 

Fig. 5. Lane departure calculation on ROI 
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Fig. 6 shows the actual lane marking in the road mages. 

Where Ho(x, y) are the Hough origin points and the Ml(x, y) 

are the midpoints of the line segment in the left subregion. The 

right lane parameter ʎr is the distance between the Hough 

origin and the midpoints of the identified right line segment. 

              (7) 

Where Ho(x, y) are the Hough origin points and the Mr(x, 

y) are the midpoints of the line segment in the right subregion. 

Finally, the third lane related parameter is Ф is defined as the 

distance between the midpoints of the left lane subregion and 

the midpoint of the right lane subregion. 

Ф            (8)  

These third lane related parameter is mostly used to find the 

danger situation when the vehicle is actually crossing the lane 

marking of the road. 

     The lane departure measure is actually determined by 

taking the difference measure between the left lane parameter 

and the right lane parameter. 

     

           (9) 

The necessary warning is issued to the driver when the 

departure measure exceeds the threshold values.  

F. Identification of lane departure 

The state of the departure is dependent on the above three 

lane related parameter. If the difference  is 

less than the threshold 1 and Ф is greater than ε, then the left 

departure state occurs. Similarly, if the difference 

 is greater than the threshold 2 and Ф is 

greater than ε, then the right departure state occurs. For the no 

departure state, the  is greater than threshold 

1 and  is less than threshold 2 and at last Ф is 

greater than ε. The threshold 1, threshold 2 and ε are estimated 

parameters based on the highway driving experiments. 

For the danger state of occurrence, the Ф should be less 

than ε. These state determines that the driver is neglecting the 

warning messages given to him and actually driving to change 

the lane (left or right direction).  

IV. EXPERIMENTATION AND RESULTS 

The proposed algorithm is implemented on intel core i3 

central processing unit with 1.80GHz processor. The data 

processing is carried out using various data sequences. The 

video sequence 1 consist of 337 frames with 30 frames per 

second. The algorithm is implemented on MATLAB 2015a 

version. The fig. 7  shows the correct lane departure warning 

is issued to the drivers in case of the consistent  and 

discontinouous lane stripes. The proposed algorithm shows 

that the lanes are detected correctly for the straight and curved 

lanes. 

 

(a) 

 

(b) 

 

(c) 

 

(d) 

Fig. 7. Shows states of departure (a) Right departure (b) left departure (c) No 

departure (d) Danger 

The table I shows the results obtained for the videos 

sequences of 337 frames. The  image size is 360 * 240; the 

images are captured at 30 frames per second. It shows that the 

lane detection rate is 91.27% , with false warning event  about 

5.93%. It shows that the vehicles is departing towards the right 

side for maximum number of times. 

 

Fig. 6. Identification of Lane marking for detection of lane 

departure 
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Table I Experimental Results For Video Sequence I 

Condition Number of franess Percentage 

Total Frames 337 --- 

Left Departure 50 14.88 

Right Departure 185 54.89 

No Departure 67 19.88 

Danger state 8 2.38 

Untracked events 7 2.07 

False warning events 20 5.93 

Lane Detection events 310 91.98 

The fig. 9 shows the departure measure for various frames 

under different conditions of departure. Fig. 9(a) shows the 

right departure occurs above threshold 20. Similarly fig. 9(b) 

shows the left departure occurs below -20 threshold whereas 

no departure occurs between -20 to 20 as shown in fig. 9(c). 

 
Fig. 8 Graph of departure measure for video sequence1 

Fig. 8 shows the graph of the departure measure for the video 

sequence 1 consisting of 337 frames. It shows that the most of 

the times the right departure has occurred. 

 

(a) 

 

 

(b) 

 

(c ) 

Fig. 9 Plot of different departure states (a) Right departure (b) Left departure 

(c) No departure 
 

 
(a) 

 
(b) 

 
(c) 

 
(d) 

Fig. 10. Experimental results for various conditions (a)Fog (b) clear condition 
(c) rainy (d) shadow 

The lane detection done in various environmental conditions is 

shown in the figure 10. It shows that lane is detected properly 

in rainy, sunny day,even in fog and various conditons. 
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V. CONCLUSION 

In this paper, we developed an efficient lane identification 

algorithm and based on that lane departure detection. Using 

the MATLAB platform the lane detection is done using the 

Hough transform algorithm and the contrast setting of the lane 

images is done using the Piecewise stretching function. The 

Euclidean distance measure proves to be good for departure 

warning. The results proves lane identification and tracking is 

done efficiently and can be implemented in real time. The 

straight and the curves roads are detected correctly. The lane 

detection rate is about 91.98%. The necessary indication is 

given to driver in case of the vehicles try to depart the lane.  

The future work will focus on expanding the proposed 

system along with Real coordinates of the vehicles along with 

the lane boundaries and make smart driving vehicles. The road 

sign detection can also be included to make the system 

smarter. This will lead to autonomous driving concept 

feasible. 
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