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Abstract— Modern road vehicles are employing features of 

driver assistance systems (DAS) to improve drivability 

performance, comfort, and safety. In the future aspect, the 

advances in this range will lead these systems to the level of 

autonomous and cooperative driving, based on sensors 

networks and sensor fusion. This paper aims to gift the 

readers a unique strategy for lane detection and following, 

which fits as a functional requirement to deploy DAS features 

like Lane Departure Warning and Lane Keeping Assist. This 

paper, mentioned regarding the issues that area unit being 

baby-faced. This paper highlights latest methodologies and 

feature extraction methods used by researchers to estimate 

road lane detection and tracking. 
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I. INTRODUCTION 

The automobiles are more conscious of providing safety 

feathers like seat belts, air bags and strong body structures 

which provide the passive safety that may reduce the effects 

of an accident. Avoiding accidents and saving lives are one 

of considerable interests that all researchers and automobile 

companies work on. In Advanced Driver Assistance Systems 

(ADSA) in order to achieve the desired safety on roads, the 

complex and challenging tasks of future road vehicles are 

road lanes detection or boundaries detection which is exposed 

in white and black lines on roads. In fact, various researchers 

worldwide have been developing vision-based systems for 

lane detection, lane tracking and lane departure warning. 

However, most of them present limitations in situations 

involving shadows, varying illumination conditions, bad 

conditions of road paintings and other image artifacts. This 

work presents a novel strategy for road lane detection and 

tracking based on vehicle’s forward monocular camera, 

which enables the driver assistance applications such as lane 

departure warning and lane keeping alert. 

II. MOTIVATION 

Lane detection is a well-researched region of computer vision 

with applications to autonomous vehicles and driver 

assistance systems. This is partly because, in spite of the 

apparent simplicity of the white markings on a dark road, 

making it very difficult to identify the markings on different 

types of roads. These difficulties are of an occlusion in the 

shadow of other vehicles, changes in the roadway itself, and 

various types of road markings. A lane detection system 

should collect every kind of markers roads confusion and 

filtered to grant a reliable estimate of the trail of the vehicle's 

position. Lane detection plays a crucial role in driver help 

systems.Lane detection in intelligent controller environments 

for Lane Departure Warning, modeling the manner, and so 

on.Lane detection is one of the techniques which use the 

principle of vision based lane detection. As the name itself 

indicates is a method of detecting as well as recognizing the 

lanes where the ground traffic circulates. For driving, 

advanced driving assistance of the lane detection is one of the 

key functions. The lane detection has enhanced very specific 

term that implies the utilization of certain perceptive sensors, 

certain processing units, and certain algorithms to perform 

this functionality. The lane detection is processes which have 

to be effectual with the following. There are many factors 

which have an effect on the lane detection. The good quality 

of lane should not be affected by shadows of which can be 

lead to appearances of trees, buildings and other aid boards, 

the existences of surrounding object, the switch of light 

condition, the dirt left on the road surface etc. In line 

detection, in the case of lane marks, some main problems are 

still unsolved. Detection not only should not presume the 

roads as straight, but also the curves of the road would be 

considered by it. 

III. LITERATURE SURVEY 

Seunghak Shin et al. [1] lane detection algorithms have 

played significant roles in the field of vehicle technology. 

While many well working algorithms have been developed, 

they are difficult to use in complex urban environments. In 

this method, propose an efficient approach for detecting lane 

markings using image information and LIDAR reflectance. 

The proposed algorithm has three phases: ground extraction, 

lane detections, and combining lane information. The 

proposed algorithm was implemented on a real vehicle and 

validated in various traffic environments, including the 2014 

hyundai autonomous vehicle competition (AVC). Ground 

plane information plays a very important role in lane 

detection. It can reduce the target area using the ground plane, 

so the detection speed and accuracy can be increased. A 

common method that crops a plane out of a 3D point cloud is 

the RANSAC-based plane fitting. 

 Joel C. McCall et al. [2] Driver-assistance systems 

that monitor driver intent, warn drivers of lane departures, or 

assist in vehicle guidance are all being actively considered. It 

is therefore important to take a critical look at major aspects 

of these systems, one of which is lane-position tracking. It is 

for these driver-assistance objectives that inspire the event of 

the novel “video-based lane estimation and tracking” 

(VioLET) system. The method is designed using steerable 

filters for robust and accurate lane-marking detection. 

Steerable filters give Associate in Nursing economical 

technique for detection circular- reflector markings, solid line 

markings, and segmented-line markings under varying 

lighting and road conditions. System facilitate in providing 

lustiness to advanced shadowing, lighting changes from 

overpasses and tunnels and road-surface variations.They are 

economical for lane-marking extraction as a result of by 

computing solely 3 severable convolutions, it can extract a 

wide variety of lane markings. Curvature detection is made 

more powerful by incorporating both visual cues (lane 

markings and lane texture).and differences between methods 
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as well as when and where various procedures are most 

useful, is presented. 

 Christian Roberto Kelber et al. [3] propose a new 

lane departure warning system based on a linear-parabolic 

lane boundary model. A linear function is used to fit the close 

vision field, and a quadratic function fits the far field. The 

linear part of the system provides robust information about 

the orientation of the vehicle with respect to both lane 

boundaries, while the parabolic part is flexible enough to fit 

curved parts of the road. The orientation of both lane 

boundaries is then computed and used to anticipate lane 

crossings. It is expected that machine vision systems can be 

used to improve safety on the roads, limiting the number of 

accidents. However, the contribution is not so high at the 

moment, because machine vision systems have not attain 

enough reliability so far. Here propose a new lane departure 

warning system based on a linear-parabolic lane boundary 

model. The orientations of both left and right lane boundaries 

are used to calculate a lane departure measure. Preliminary 

results indicate that the planned model provides AN correct 

fit  lane boundaries, and might be accustomed acquire strong 

data concerning their orientation. Also, these orientations are 

used to produce a symmetry measure,that correctly indicates 

tendencies of lane departure. 

 Claudio Rosito Jung et al. [4] propose an automatic 

method for determining the lateral offset of the vehicle with 

respect to the center of the lane. Initially, a linear-parabolic 

model is employed to discover lane boundaries. The linear 

part of the system is then used to obtain an estimation of the 

lateral offset, without the knowledge of any intrinsic or 

extrinsic camera parameter. Finally, the analysis the offset 

across time is then used to evaluate a lane departure measure, 

allowing lane crossings to be detected in advance. A new lane 

departure warning system based on the lateral offset of the 

vehicle with respect to the center of the lane. Initially, a 

linear-parabolic model is employed to spot lane boundaries, 

and also the linear half (corresponding to the sight field) is 

employed to calculate the lateral offset without having 

information about camera parameters. Such offset is 

approximated across time, and a lane departure warning 

signal is issued when the vehicle approaches lane boundaries. 

Preliminary results indicate that the proposed technique 

correctly predicts in advance tendencies of lane departure. 

 Zhixiong Nan et al. [5] Lane boundary detection 

technology has progressed rapidly over the past few decades. 

However, various challenges that often lead to lane detection 

unavailability remain to be solved. In this method, propose a 

spatial-temporal knowledge filtering model to detect lane 

boundaries in videos. To address the challenges of structure 

variation, large noise and complex illumination, this model 

incorporates prior spatial temporal knowledge with lane 

appearance features to jointly identify lane boundaries. The 

model initial extracts line segments in video frames. Two 

novel filter the crossing point filter(CPF) and the structure 

triangle filter (STF) are proposed to filter out the noisy line 

segments. The two filters embody spacial structure 

constraints and temporal location constraints into lane 

detection, that represent the spatial-temporal data concerning 

lanes. A straight line or curve model evaluated by a state 

machine is used to fit the line segments to finally output the 

lane boundaries. Here collected a challenging realistic traffic 

scene dataset. The experimental results on this dataset and 

alternative customary dataset demonstrate the strength of this 

method. The proposed method has been successfully applied 

to autonomous experimental vehicle. 

 Gregory Randall et al. [6] line segment detection can 

be accurate and have a small amount of false positive and 

false negative detections. This promising result can be 

primarily attributed to who procured the right edge 

representation as a region of aligned orientation pixels, and 

proposed a general method to eliminate false positives. The 

experimental results substantiate the idea that a reliable raw 

primal sketch is doable in digital images. However, 

experiments also show that the story is not complete, but just 

starting. A circular plate is detected as a concatenation of 

straight line segments. This representation must lead to the 

notion of the curve. A more accurate representation should 

distinguish real polygons from curves. It should also permit 

building up more elaborate gestalts such as bars, regular 

polygons, periodic grids, or stripes, to name a few that are 

visible in the test images presented in this method. Present a 

linear-time algorithm that cumulates most of the advantages 

of the previous algorithms without their drawbacks. The line 

segment finder, that made a breakthrough in the extraction of 

the line segments, will be improved and combined with a 

validation criterion inspired from the result is LSD, a linear-

time line segment detector that requires no parameter tuning 

and gives accurate results. 

 Mohan M. Trivedi et al. [7] Lane Detection is a 

difficult problem because of the varying road conditions that 

one can encounter while driving. Here propose a method for 

lane detection using steerable Jilters. Steerable filters offer 

lustiness to lighting changes and shadows and perform well 

in selecting out each circular reflector road markings 

moreover as painted line road markings. The filter results are 

then processed to eliminate outliers based on the expected 

road geometry and used to update a road and vehicular model 

along with data taken internally from the vehicle. Results are 

shown for a 9000 fame image sequence that include changing 

lane markings, lighting conditions, showing, and occlusion 

by other vehicles. Steerable filters have variety of fascinating 

properties that create them glorious for a lane detection 

application. First, system can be created to be separable in 

order to speed processing. By separating the filters into an X 

component and Y component, the convolution of the filter 

with an image can be divide into two convolutions using the 

X components and Y components separately. Second, a 

definite number of rotation angles for a specific steerable 

filter are needed to form a basis set of all angles of that 

steerable filter. This allows us to see the response of a filter 

at a given angle and therefore to tune the filter to specific lane 

angles or look at all angles at once. 

 Sayanan Sivaraman et al. [8] Method introduced a 

synergistic approach to integrated lane and vehicle tracking 

for driver assistance. The approach bestowed during this 

technique leads to a final system that improves on the 

performance of each lane trailing and vehicle trailing 

modules. Further, the bestowed technique doesn't introduce a 

completely unique approach to localizing and trailing 

different vehicles on the road with relevancy lane position, 

which provides information on higher contextual relevance 

that the lane tracker model nor vehicle tracker model can 
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provide by itself. Improvements in lane tracking and vehicle 

tracking have been approximately quantified. Integrated 

system performance has been valid on real-world road 

information. Without specific hardware and computer code 

optimizations, the totally enforced system runs at close to real 

time speeds of eleven frames per second. Building upon 

tracking systems already reported in the literature serves two 

major purposes. First, it allows us to demonstrate the 

generality of this approach, using established techniques. 

Second, it provides a benchmark against which to compare 

the performance of the integrated design approach. 

 Miguel Torres-Torriti et al. [9] A requirement for 

any system that enhances drivers’ awareness of road 

conditions and threatening things is that the correct sensing 

of the road pure mathematics and also the vehicle’s relative 

create with regarding the lane shadows and occlusions. 

System propose an approach for lane segmentation and 

tracking that is robust to varying shadows and occlusions. 

The model involves color-based clustering, the use of MSAC 

for outlier removal and curvature estimation, and also the 

tracking of lane boundaries. Lane boundaries area unit 

designed as planate curves residing in 3D-space victimization 

associate degree inverse perspective mapping, instead of the 

traditional tracking of lanes in the image space, i.e., the 

segmented lane boundary points area unit 3D points during a 

coordinate frame mounted to the vehicle that have a depth 

part and belong to a plane tangent to the vehicle’s wheels, 

rather than 2D points in the image space not includes depth 

information. The activity noise associate degreed 

disturbances as a result of vehicle vibrations unit of 

measurement reduced exploitation Associate in Nursing 

extended Kalman filter that includes a 6-DOF motion model 

for the vehicle, nonetheless as measurements regarding the 

road’s banking and slope angles. The results show that the 

proposed approach performs better than the traditional 

gradient-based approach under different levels of difficulty 

caused by shadows and occlusion. 

 Wen-Chang Cheng et al. [10] have proposed a new 

algorithm to improve the efficiency of the particle filter, 

which is known as the particle swarm optimization particle 

filter (PSO-PF). The algorithm combines the particle filter 

and the particle swarm optimization method and has the 

following properties: (1) the algorithm uses the particle 

swarm optimization method to further search for the global 

optimal output system status from among the system statuses 

of the particle filter, therefore, the optimal solution to a 

problem can be obtained; (2) since each particle filter 

executed includes the prediction, measurement and resample 

of the method status, the computation is rapid.While the 

particle swarm optimization method is an algorithm based on 

iteration, thus the computing process needs longer, the PSO-

PF algorithm uses the particle filter which can compute 

quickly to search for the local optimal solution or 

approximate optimal solution, and then uses the particle 

swarm optimization method to search for the global optimal 

solution, henceforth, this results in a better efficiency; (3) 

both the particle filter and particle swarm optimization 

method are solutions based on the particles, Thus they are 

easy to integrate and implement; (4) since the particle filter 

and particle swarm optimization method don’t affect each 

other, they can be computed in parallel to increase the overall 

calculation speed; (5) as shown in the experimental results, 

the particle number of the particle filter is proportional to the 

calculation speed and also to the output accuracy, therefore 

the particle filter will make a come back output however need 

longer if additional particles are used. On the other hand, if 

fewer particles are used, less time will be needed for 

calculation but worse results will be obtained 

IV. CONCLUSION 

Lane detection and tracking is an important application of 

Intelligent Transport System. To avoid victims and number 

of accidents in heavy traffic countries, where it becomes 

difficult for the driver to exact location and detection of line 

and cars especially during cloudy environment than it is 

important to make Intelligent Transport System more robust 

and as well in other way lane detection and tracking is one of 

important future application of auto drive vehicle In this 

paper recent works in the field of road lane detection and 

tracking was discussed. Many researchers had contributed 

and are still working in this field. Though there is number of 

problems in existing systems that need to be addressed such 

as loss of focus in night period due to other vehicles 

headlamps. However some of the problems like transient 

noise and the identification of weak and broken line markings 

have already been solved but still have room for 

improvement. From the analysis of feature extraction phase, 

different methodology prevails like canny filter, IPM 

algorithm and hough transform algorithm. It is concluded, 

hough transform algorithm divide the image into sections and 

identify the internal and external angle of lane markings that 

method used to road lane detection and tracking that lead to 

self driving car. In all purpose, different road lane detection 

and tracking approaches and algorithms can be used to get 

effective results in different real life scenarios 
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