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Abstract--Autonomous driving is a major advancement in 

AI, with Lane Detection Systems (LDS) playing a crucial 

early role. As urban traffic grows, road safety becomes 

essential, with many accidents caused by unintended lane 

departures. Advanced Driver Assistance Systems (ADAS) 

like Lane Departure Warning and Adaptive Cruise 

Control help vehicles assess their surroundings and react 

to potential dangers. However, complex road 

environments pose challenges in accurate lane 

prediction. Key visual cues include road boundaries, 

pavement texture, and lane markings. Machine learning 

has significantly improved lane detection through image 

processing and computer vision. In a typical LDS, frames 

from a real-time video feed are converted to grayscale, 

denoised using a Gaussian filter, and processed with a 

Canny Edge Detector to highlight lane edges. A region of 

interest is then isolated, and the Hough Line Transform 

(HLT) identifies lane lines, which are superimposed on 

the original image to estimate the vehicle’s position 

within the lane. 

Let me know if you'd like this shorter or even more 

technical. – 
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INTRODUCTION 

 

A major challenge for autonomous vehicles is 

predicting the motion behavior of other road users, 

such as pedestrians and other vehicles. This task, 

known as trajectory prediction, is essential for safe 

navigation. It enables the vehicle to anticipate future 

movements and plan accordingly. Many deep learning 

based trajectory prediction algorithms are developed 

today to increase the accuracy of predicting the future 

paths of vehicles, pedestrians, and other objects on the 

road [1]. Besides the achievements in machine 

learning and object recognition, AI-based perception 

has certain limitations re grading the reliability of the 

results. Uncertainties, such as sensory disturbances, 

insufficient training data, or a lack of dynamic context 

assessment, lead to failures, which may have vast 

safety implications for the autonomous vehicle. Non 

transparent decision-making, plus the overall 

complexity, pre vents the safety of such models from 

being assured. Accord ingly, safety parameterization is 

usually restrictive and leads to the systematic 

underperformance of autonomous vehicles.. The 

majority of accidents on the roads are caused by 

drivers leaving the lane without obeying the correct 

laws. The use of lane detecting devices makes it easier 

to see the lane markings on the road and warns the user 

when he switches to the wrong side of the road. A 

crucial problem with advanced driver assistance 

systems is the accurate identification of lane roads. 

Vehicles equipped with systems for anticipating lane 

boundaries causes the cars to avoid crashes and 

produce an alarm if a vehicle crosses a lane restriction. 

With the aid of computer vision technology, 

automobiles may be able to comprehend their 

environment. Artificial intelligence has a subfield that 

makes it possible for software to perceive the 

information of images and videos. The development of 

deep learning has made it possible for modern 

computer vision to recognise various objects in photos 

by analysing and contrasting millions of examples and 

identifying the visual patterns that distinguish each 

object. While deep learning is very effective for 

classification tasks, it has many flaws and is prone to 

unanticipated failure. As a result, route acquisition is a 

prominent subject in ML and computer diagnostics, 

and is used in IDS. This system collects data through 

route markers in a busier area and uses it to accurately 

predict automobile location and trajectory in relation 

to the route. 

 

RELATED WORKS 

  

LDS may be classified into projections based on roads 

and versions based on neural networks. Former models 

extract geometrical shapes from images and analyze 
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parameters based on 2D or 3D models. Neural network 

methods make use of deep learning algorithms to 

identify lane lines and achieve high accuracy. The 

transferability and authentic efficiency of one model 

are sometimes insufficient for handling a variety of 

road circumstances. In the screening test using the road 

characteristics, road boundary characteristics are 

extracted for segmentation and identification utilizing 

variations between the lane dividers and its 

surroundings. Lane line edges, color, and geometric 

elements are the key characteristics. A two-stage 

feature extraction lane detection approach to address 

the robustness issue brought on by inconsistent 

lighting and backdrop clutter, where each lane has 

twolimits. The aforementioned detection techniques 

are simple to use, low in complexity, and capable of 

achieving excellent real-time performance, but they 

are quite sensitive to outside factors. Misjudging lane 

lines is more likely to happen on wet days or in low . 

 
 

PROPOSED SYSTEM 

 

A real-time tracking algorithm has been proposed 

based on a series of images taken from a real-time 

input feed. After RGB image is converted to 

grayscale Gaussian filter is used to perform noise 

removal. The Canny Edge Detector detects the edges 

with significant variations in intensity. The canny 

image is masked except for region of interest and 

Hough Line Transform detects the extremes of the 

shades of the picture. The findings using HLT is a 

value of pixels that is superimposed into the original 

image, as detected lane lines. Route acquisition 

means the recognition or segregation of lines on the 

road in the field of self-driving and private vehicles, 

as the name implies. The real time feed is decoded or 

converting into a sequence of images and given to the 

pre-processing module. The term "feature detection" 

in computer vision refers to techniques that calculate 

abstractions of picture information and subsequently 

determine whether or not each image point has an 

image feature of a specific type. Video frames are 

converted to grayscale since it is easier to process a 

single channel image than a three-channel RGB 

image. As noise can lead to misleading edges, image 

smoothness is required before proceeding. The 

Gaussian filter (GF), a type of low pass filter, is used 

in this operation. To minimise distortion and obscure 

specific portions of a photo, a GF is used. The filter 

is constructed as a peculiar homogeneous core and 

performed to every unit in the Region of Focus to 

produce the desired outcome. The goal of edge 

detection is to find object edges inside photographs. 

Edge detection methods are employed to attempt to 

find regions in a picture in which there is a sudden 

change in intensity. An image can be recognised as a 

matrix or a collection of pixels. The amount of light 

present at a particular spot in the image is stored in a 

pixel. An intensity value of zero signifies no intensity 

or completely black, while an intensity value of 255 

symbolises maximum intensity or completely white. 

Each pixel's intensity is represented by a numeric 

number that ranges from 0 to 255. The brightness of 

a group of pixels varies over time in a gradient. A 

steep change is indicated by a strong gradient, 

whereas a shallow change is shown by a modest 

gradient. A Canny Edge Detector calculates the 

dimensions of the blurred image on all sides and 

tracks edges with major dynamic changes. Canny 

Edge Detector Reproductive Region is the location of 

the covered road. Here, a mask of the same size as of 

the street image is constructed. The image's 

dimensions are chosen to include the lanes on the 

roads and identify the polygonal as area of interest. 

The image's dimension, which would effectively be 

an array of all zeros, is then used to form a mask. Now 

the region of interest dimensions is white, the 

polygonal dimension is filled in this mask with an 

intensity of 255. With the image and the mask, a 

bitwise AND operation is performed to create the 

final region of interest. Finally, it hides the image and 

reveals the region followed by the mask's polygonal 

contour. 
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Hough Line Transform can be used to find straight 

lines in region of interest. These straight lines 

represent lane lines and for line continuity Hough 

probabilistic algorithm and be applied. 

 

METHODOLOGY 

 

Each picture goes through a sequence of visual cues 

to clear the background and capture only the white 

and yellow lines as shown from figure 4 to figure8. 

The original image is given in Figure 3.  

 
A. Colour Masking 

The process involves the acquisition of a specific 

colour (white / yellow lines) in the content of live 

streaming video. Since the video is made up of 

endless frames at different times the cooler is 

available individually. The mask highlights a 

particular region of interest from the image following 

the acquisition. This is done by specifying the range 

of colours that create the mask for those colours. 

 
 

B. Noise Removal from The Masked Image 

And Identifying ROI Image noise is a random 

variation of brightness or undesirable colour 

information with the product of inconsistent or 

negative lighting conditions and hides the required 

information. Saving image details while deleting 

random noise in a photo as much as possible is doneto 

make the image smooth. Then the location of interest 

can be selected accurately and manually to do the 

required work. That area will then be transferred as 

input to the next project to be performed.  

 
C. Apply The Canny Algorithm to Find Edges of the 

Lane Lines 

Canny method accepts a gray scale image as input 

and uses a multi-stage algorithm. The process of the 

Canny edge detection entails calculates the 

dimensions of the blurred image on all sides and 

tracks edges with major dynamic changes. 

 
D. Apply Hough Line Transform to Trace Lines 

Along The Image 

Hough Transform in its simplest form is technique to 

detect any shape even if it is broken or distorted as 

long as it can be represented in mathematical form. A 

line is represented as: 

 

 y =𝑚𝑥+𝑐ρ=xcosθ+ysinθ 

 

Where, ρ is the perpendicular distance from origin to 

the line and θ is the angle formed by the 

perpendicular line with the origin measured counter- 

clockwise. Any line can be represented as a function 

of (ρ,θ). The function creates a histogram array 

representing the parameter space. It intuitively 

detects lines by considering the intersection of 

multiple lines in an image space as multiple points in 
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the Hough space. If a line, which is an image detected 

as an edge has discontinuities, the discontinuous line 

in image space is transformed to look for intersection 

points in Hough space that represents the next point 

in the continuity of the line. Bright spots at some 

locations can be considered as possible lines in the 

image. 

 
 

CONCLUSION 

 

In this paper, a real-time tracking algorithm has been 

proposed based on real time feed from a car driving 

on a highway. A lane departure warning system is a 

control system that assists a vehicle in maintaining a 

safe journey within a marked highway. As mentioned 

above the system uses a series of images taken from 

a real-time input feed. In this series some of the 

different frames used are displayed in the route 

finding algorithm. Since the lanes are usually long 

and smooth curves, they were considered straight 

lines within the appropriate range for vehicle safety. 

Routes were found using Hough conversions with a 

limited search area. This route identification model 

successfully demonstrates a robust approach to the 

development of Advanced Driver Assistance 

Systems (ADAS) and Driving Systems. At this point, 

the output from the pipe will be integrated into 

another speed and title control algorithm. To do this, 

the steering angle can be computerized from the 

received line and transferred to the controller to keep 

the car centred. The system detects when a vehicle 

deviates from the lane and automatically adjusts the 

steering wheel to restore proper movement within the 

lane without input from the driver. 
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