
PSYCHOLOGY AND EDUCATION (2020) 57(9):1350-1358      ISSN: 00333077 

 

1350 
www.psychologyandeducation.net 

 

Design and Development of Automated Lane Detection Using Improved 

Canny Edge Detection Method 
 

Mylavarapu V S Pavan Kalyan
1
, Dorsila Ranjith Kumar Reddy

2
 ,Pucha Yedukondalu Reddy

3
, 

Pothuri Teja Sai Gautam
4
, Mohammed Ismail.B

5 

1,2,3,4 
Final Year B.Tech CSE Koneru Lakshmaiah Education Foundation, Vaddeswaram, Andhra Pradesh, India.  

5
Professor, Dept of  Computer Science & Engineering, Koneru Lakshmaiah Education Foundation, Vaddeswaram, Andhra 

Pradesh, India 

 

 

ABSTRACT  

Autonomous ground vehicles or self-driving cars require high-level scenarios consciousness to operate safely and effectively in the real world. 

Each individual in this world is worried about being sheltered. Expanding well-being and diminishing street mishaps, along these lines sparing 

lives are one of extraordinary interest with regards to Advanced Driver Assistance Systems (ADAS). Among the mind boggling and testing 

errands of future street vehicles is street path discovery or street limits identification. In driving help frameworks, impediment location 

particularly for moving item discovery is a critical segment of impact evasion. Numerous sensors can be utilized for obstruction identification 

and path location, for example, laser, radar and vision sensors. The most as often as possible utilized chief way to deal with recognize street 

limits and paths utilizing vision framework on the vehicle. The identifying a wide range of hindrance out and about, primarily incorporate IPM 

(Inverse Perspective Mapping) technique. The framework secures the front view utilizing a camera mounted on the vehicle at that point applying 

not many cycles to recognize the paths and items. An adaptable system is utilized so as to recognizing the paths and items. There are few 

challenges is this project to overcome these challenging scenarios, we have used advanced methods like Canny Edge Detection and Hough 

Transform. The method proposed here uses sliding window for object and Lane detection by feature-based technique. An advanced version is 

also designed and implemented with better feature and accuracy. Proposed method uses Computer vision with a sliding rectangular fixed width 

window acting as stature that "slides" over a picture. In our designed method a hybrid Lane Detection technique is implemented with improved 

accuracy and better recognition rate. 
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Introduction 
 

individuals cost as aftereffect of streetcar accident. 

Somewhere in the range of 20 and 50 million individuals 

experience the ill effects of non-lethal wounds, which at 

times acquire handicaps. Street traffic wounds carry 

significant financial misfortunes to casualties, their families, 

and countries in general. As a result numerous organizations 

or company has announced that they were and will take an 

interest in the improvement of the programmed vehicle 

Driving Assistance Systems (DAS) require the capacity to 

display the state of Lane paths and confine the vehicle 

concerning to that path. Despite the fact that, the 

fundamental motivation to fabricate canny vehicles is to 

improve the security conditions by the whole or incomplete 

automation of driving errands. Among these errands, the 

path lane identification played a significant part in driving 

help frameworks that gives data. For example, path structure 

and vehicle position comparative with the path and identify 

path markings and vehicles empowers vehicles to sidestep 

impacts and backing an admonition framework where path 

recognition comprises the limitation of explicit natives, for 

example, the lane markings of the outside of painted lanes. 

A few frameworks accomplish great outcomes yet 

recognizing the lane path stays a difficult assignment under 

antagonistic conditions (substantial downpour, debased path 

markings, unfriendly meteorological and lighting 

conditions) that are frequently met in genuine driving 

circumstances. Under such conditions, the framework ought 

to in any event turn off naturally and not report a bogus 

identification, all these circumstances can upset the cycle. 

The presence of different vehicles on a similar path may 

impede somewhat the lane markings in front of the vehicle 

are the presence of shadows brought about by trees, 

structures and so on. This paper presents a dream based 

methodology which is equipped for arriving at a constant 

presentation in recognizing and following of organized lane 

path limits (painted or on the other hand unpainted path 

markings) with slight ebb and flow and shadow conditions. 

A system able to estimate the location of the road and its 

lanes quickly and reliably. Local sensor data is a valuable 

asset for fully autonomous vehicles and driver assistance 

technology. Self-driving cars are one of the most disruptive 

innovations in AI by Deep learning algorithms, they 

continue to push our society forward and create new 

opportunities in the mobile field. Self-driving cars can drive 

anywhere that traditional cars can drive, and can do 

everything an experienced driver does. But it is very 

important to properly train it. One of the many steps 

involved in self-driving car training is lane detection, which 

is a preliminary step. Lane detection is used to detect the 

lanes on the road and provide the exact location and shape 

of each lane.  

A powerful and consistent lane detection system helps guide 

the vehicle and can be effectively used in driving assistance 

systems. Due to the very subtle and sparse supervision 

signals inherent in lane annotation, training a deep learning 

model for lane detection is challenging. Without learning 
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from a richer context, these models often fail in challenging 

scenarios, such as severe occlusion and blurred lanes. 
Literature Survey 

 

A five stages path discovery plot that can effectively find 

the path line or limit. What's more, it is additionally 

successful in different awful street scenes [1-6]. It was seen 

that in execution there a great deal of boundaries should be 

tuned so later on for make calculation versatile additional 

work should be finished [7-10]. This Technique can be 

applied to any street having well marked lines and executed 

to the implanted framework for the help of Advanced Driver 

Assistance Systems and the outwardly disabled individuals 

for route to keep them in legitimate track[11-18]. A 

framework that can appraise semantic, topological, or 

mathematical parts of path calculation and a street network 

has important applications for land-based travel. Such a 

framework could be incorporated into vehicle well-being 

frameworks, street reviewing equipment, driver-help and 

route programs, and fully autonomous vehicles [19-25]. A 

point by point assessment of our strategy's exhibition on a 

genuine world dataset, and a quantitative correlation against 

ground truth and a past methodology. It shows unmistakable 

favorable circumstances of the premise bend calculation, 

especially for assessing paths utilizing halfway perceptions, 

for taking care of loud information with high bogus positive 

rates, and for together assessing center line math and path 

width [26-30]. Our technique matches bends with an 

experimentally decided probabilistic model of shape, and 

can coordinate bends that don't cover longitudinally. Our 

strategy is strong to clamor, effectively smothers a wide 

scope of dishonestly identified highlights (for example those 

brought about by shadows), and can follow a subjective 

number of bends autonomously of their position and 

direction regarding the vehicle [31-45]. The exactness can 

be improved by taking the dynamic class loads utilizing 

streamlined misfortune work and furthermore, we can utilize 

"Edge Detection" strategy to diminish the size of 

information where we can prepare them all the more 

successfully somewhat going with Hyper-Parameter 

Tuning[46-53]. The path identification exactness could be 

improved by better discretization of pixel areas and the 

framework should be prepared on a lot more extensive 

assortment of expressways and street conditions. Require 

improved detecting, for example, a LIDAR, to create the 

guide. The exactness remains around 75%-78%. They 

accept the exactness can be improved by utilizing the 

frames. Customary neural organizations will neglect to deal 

with immense number of boundaries and lead to over-fitting 

when info pictures are huge[54-59]. It actually needs to 

conquer the ongoing circumstances like, ignoring the 

shadows out and about. impediment by different vehicles, 

changes in the street surfaces itself, and varying kinds of 

path markings. This model can even now create to fuse 

location confidences into the improvement cost work and 

loosen up double requirements to diminish idleness. A huge 

preferred position of this execution is that it can mark paths 

far into the future with high exactness. It can likewise name 

paths that are blocked via vehicles or changes in height. This 

is significant when preparing the path indicator since it 

ought to have the option to anticipate the path way in any 

event, when the markers are covered up[60-68]. 
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Proposed Method 
 

In this segment, the proposed path identification procedure 

with appropriate clarification is shown. The general working 

technique of the proposed framework is introduced in it is 

appeared in underneath figure that picture pre-processing 

steps are taken to eliminate the commotion from the 

pictures. The slope and HLS threshold are utilized to 

distinguish the path lines on the pictures. The viewpoint 

change pictures the path line appropriately and can also refer 

the block diagram of Lane Detection (Fig 1). 

The Technique used in Simple Lane Detection works on the 

following phases: 

 Catching and interpreting video record: We will 

catch the video utilizing VideoCapture object and after the 

catching has been instated each video outline is decoded (for 

example changing over into a grouping of pictures). 

 Grayscale transformation of picture: The video 

outlines are in RGB design, RGB is changed over to 

grayscale on the grounds that handling a solitary channel 

picture is quicker than preparing a three-channel hued 

picture. 

 Diminish commotion: Noise can make bogus 

edges, thusly prior to going further, it's basic to perform 

picture smoothening. Gaussian channel is utilized to play 

out this cycle. 

 Canny Edge Detector: It figures inclination every 

which way of our obscured picture and follows the edges 

with huge changes in intesity. 

 Area of Interest: This progression is to consider 

just the locale covered by the street path. A veil is made 

here, which is of a similar measurement as our street picture. 

Moreover, bitwise AND activity is performed between 

every pixel of our vigilant picture and this cover. It at last 

veils the vigilant picture and shows the area of interest 

followed by the polygonal shape of the cover. 

 Hough Line Transform: The Hough Line 

Transform is a change used to recognize straight lines. The 

Probabilistic Hough Line Transform is utilized here, which 

gives yield as the limits of the distinguished lines. 

 
Figure 1: Block Diagram For Lane Detection System 

 

The Advanced Lane Detection has the following phases: 

 Register the camera adjustment lattice and 

contortion coefficients: All cameras use focal points and one 

of the issues with focal points is that they have some spiral 

contortion. To eliminate this bending, I utilized Opencv 

capacities on chessboard pictures to figure the right camera 

grid and mutilation coefficients. This can be accomplished 

by finding within corners inside a picture and utilizing that 

data to un-misshape the picture. Fig 1 shows the chessboard 

picture on the left and within corners inside this picture 

recognized on the right. 

 Apply a twisting adjustment to crude pictures: The 

adjustment information for the camera that was gathered in 

sync 1 can be applied for crude pictures to apply bending 

remedy. 

 Use tone changes, angles, and so forth, to make a 

thresholded double picture: The thought behind this 

progression is to take a picture preparing pipeline where the 

path lines can be plainly distinguished by the calculation. 

There are various approaches to get to the arrangement by 

messing with various slopes, limits and shading spaces. I 

explored different avenues regarding some of these 

strategies on a few unique pictures and utilized a blend of 

limits, shading spaces, and slopes. 

 Apply a viewpoint change to produce a "bird's-eye 

see" of the picture: Pictures have viewpoint which causes 

paths lines in a picture to seem like they are merging a good 

ways off despite the fact that they are corresponding to one 

another. It is simpler to recognize ebb and flow of path lines 

when this viewpoint is eliminated. This can be accomplished 

by changing the picture to a 2D Bird's eye see where the 

path lines are consistently corresponding to one another. 

 Distinguish path pixels and fit to discover the path 

limit: To identify the path lines, there are various 

methodologies. I utilized convolution which is the amount 

of the result of two separate signals: the window format and 

the vertical cut of the pixel picture. I utilized a sliding 

window strategy to apply the convolution, which will boost 

the quantity of hot pixels in every window. 

 Decide the arch of the path and vehicle position as 

for the focal point of the vehicle: I took the estimations of 

where the path lines are and assessed how much the street is 

bending, alongside the vehicle position concerning the focal 

point of the path. I expected that the camera is mounted at 

the focal point of the vehicle. 

 Twist the distinguished path limits back onto the 

first picture and show mathematical assessment of path ebb 

and flow and vehicle position: The fit from the redressed 

picture has been distorted back onto the first picture and 

plotted to distinguish the path limits. 

 

A. Algorithm For Simple Lane Detection: (Refer Fig 

2) 

 

i. Read and Decode a video file into frames. 

ii. Gray-Scale Conversion Of Image. 

iii. Reduce Noise by applying filter. 

iv. Detecting Edges. 

v. Mask the Canny Image. 

vi. Find Coordinates of Road Lanes. 

vii. Fit the Coordinates into the canny image. 

viii. Edge Detection is Done. 
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ix.  
Figure 2: Flow Chart For Simple Lane Detection System 

 

B. Algorithm For Advanced Lane Detection: (Refer 

Fig 3) 

 

i. Considering the Given Sample Video as Frames to 

test. 

ii. Figure the camera alignment grid and twisting 

coefficients. 

iii. Apply a mutilation amendment to crude pictures. 

iv. Use tone changes, slopes, and so forth, to make a 

thresholded paired picture. 

v. Apply a viewpoint change to produce a "bird's-eye 

see" of the picture. 

vi. Identify path pixels and fit to discover the path 

limit. 

vii. Decide the shape of the path and vehicle position 

concerning focus. 

viii. Twist the distinguished path limits back onto the 

first picture and show mathematical assessment of path ebb 

and flow and vehicle position. 

 
Figure 3: Flow Chart for Advanced Lane Detection System 

 

Experimental Results 
 

The vast majority of the past path location considers utilized 

visual check to assess the framework execution because of 

the absence of ground information, and a couple of analysts 

proposed quantitative execution examination and 

assessment. Furthermore, path identification assessment is a 

perplexing assignment since the discovery techniques can 

differ across equipment and calculations. There are not yet 

normal measurements that can be utilized to completely 

assess every part of path recognition calculation. 

An exact path location framework in one spot isn't destined 

to be precise in somewhere else since the street and path 

circumstance in various nations or zones contrast 

essentially. Some discovery calculations may even show 

fundamentally extraordinary recognition brings about days 

and evenings. It is additionally not reasonable for state that a 

monocular vision-based framework isn't tantamount to a 

framework with vision and Lidar combination since the cost 

is of the subsequent frameworks are higher. 

The trial after effects of certain pictures that have been taken 

from the dataset are shown in this segment, where path 

location results are checked under thick traffic and shadows 

of lane detection using shape and color features. The 

identified paths are communicated as straight lines with red 

tone. Some bombed cases are happened because of shadows 

or broken paths out and about surface.  

The proposed framework likewise shows some mistake due 

to the width of the path out of the blue changes in the 

spatiotemporal picture because of the pitch point changes 

and along these lines disturbs the fleeting consistency 

presumption. The proposed calculation produces fulfilling 

results with sharp arch, sharp path changes, preventions, and 

focal point streaks because of utilizing the fleeting 

consistency of path width on each output line. The 

exploratory outcomes show that the proposed procedure 

recognizes the path precisely in various conditions of 

climate like climate conditions and different brightening. 

Below are the experimental results where you can refer Fig 

4 and Fig 5 For Simple Lane Detection and Fig 6,7,8,9 and 

10 for Advanced Lane Detection. 

 

Result For Simple Lane Detection: 
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Figure 4: Detecting The Lane Figure 5: Detecting The 

Lane Further 

 

Result For Advanced Lane Detection: 

 

 
Figure 6: Calibrated Images Figure 7: Binary 

Warped Histogram 

 

 
Figure 8: Inaccurate Detected Frame Figure 9: 

Accurate Detected Frame 

 

 
Figure 10: Warped and Unwarped Image 

 

Comparison of Results: 

 

The Formula for Accuracy used is 

Accuracy = (Number of Detected Lines Frames / Total 

Number of All Visible Frames) * 100 

The Comparison is shown below as tabular form 1. 

In the Table SLD Refers To Simple Lane Detection, ALD 

Refers to Advanced Lane Detection and HLD Refers to 

Hybrid Lane Detection. 

Type  SLD ALD HLD 

Total 

Number of 

Frames  

1261 1261 1261 

Number of 

Detected 

Frames 

1150 1215 1237 

Accuracy(

%) 

91.19 96.42 98.09 

 

Table 1: Comparison of Results. 

 

Conclusion and Future Scope 
 

The paper presents a path identification framework utilizing 

Computer vision-based innovations that can productively 

identify the paths out and about. Various strategies like Pre-

Processing, Threshold, viewpoint change are combined in 

the proposed path identification framework. 

In this paper we have implemented and demonstrated a lane 

detection system using computer vision technologies that 

can effectively and efficiently detect the lanes on the road. 

We have Detected the lanes by Using OpenCv library in 

Python. The techniques used are canny edge detection and 

Hough transform. The Canny Edge Detection is used to 
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detect the edges of blurred and unclear images and Hough 

transform is used to extract lane line parameters in each 

frame of the image sequence for lane detection by using 

these methods the accuracy of lane detection is achieved to 

98 % a drastic improvement compared to existing models. 

A Linear SVC (Support Vector Classifier) is used to fit to 

the information you give, restoring a "best fit" hyperplane 

that partitions, or arranges from the information provided. 

The implemented approach also overcomes boundary curve 

estimation and tracking problem that uses lateral uncertainty 

to describe probability distributions.  

The method implemented shows better accuracy during 

Hybrid Lane Detection Linear SVC Approach. In future this 

work can be extended with optimisation methods to 

decrease computational time and improve lane recognition 

even under drastic environmental conditions 
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