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Abstract — Road detection in images is an application of 

automated line detection, which is a traditional topic in image 

processing. Many conventional line detectors, including the 

Gabor filter, the Radon transform, and the second order 

derivative of the Gaussian Blur, respond to both lines and 

edges. For instance, when only dark lines are needed, they 

will respond strongly to the edges of bright lines. Here, we 

identify the picture's area of interest (ROI). In this paper, we 

propose a line detection method that uses OTSU thresholding 

and the first derivative of the Gaussian function to reduce 

false detections, when only dark (or bright) lines are 

extracted. It can detect dark lines without much false 

detection. The proposed algorithm is tested through 

experiments using a variety of images and lighting setups. 

Keywords: Line Detection, Gaussian Blur, Region of Interest, 

False Detection, OTSU Thresholding 

I. INTRODUCTION 

It is a well-known issue for numerous applications, including 

automatic line detection in digital images and path detection 

in remote sensing images. Many linear search algorithms 

have been proposed, such as the search using the Hough 

transform [7, 8, 13]. However, these rules apply to edges as 

well as lines. For example, when we want to capture only dark 

lines, they respond highly to bright lines or the edges of spots. 

Furthermore, the majority of modern line detectors are poor 

at estimating line width. Also, there are Deep learning-based 

methods [14] but require more datasets and more processing 

power, which is not our aim. Our aim is to detect Line with 

less processing power and more efficiency. 

 In [8-12] By analyzing the filter responses, methods 

for estimating line width were proposed. These techniques 

can deliver exact line widths. They still must deal with the 

problem of erroneous detections at the edges, though. 

 The aim of this research is to develop an efficient 

line detection algorithm using a combination of Otsu 

thresholding and Gaussian blur. The proposed algorithm aims 

to accurately identify and extract lines from complex lighting 

scenarios. By advancing these image processing techniques, 

the algorithm can effectively handle noise, variations in 

lighting conditions, and other challenges commonly 

encountered in line detection tasks. 

 The proposed algorithm aims to accurately identify 

and extract lines in complex images in real time. Using these 

image processing methods, the algorithm can check for noise, 

changes in lighting, and other problems often found in line 

detection tasks. 

 In this study, we present the implementation, 

performance evaluation and comparison details of our line 

detection algorithm. Experimental results show the efficiency 

and effectiveness of the algorithm in identifying and 

removing lines even in difficult situations. 

II. LITERATURE SURVEY 

In paper [1], advanced method for line tracing using image 

processing has been described. This paper discusses several 

steps involved in the algorithm, determining which part of the 

image to analyze, processing the grayscale image, finding 

patterns in the lines, determining the median, and calculating 

the output. The article also shows the computation time 

requirements of the algorithm. The results of experiment [2] 

also indicate that the proposed model is effective for image 

transformations such as rotation, scaling and translation, as 

well as better than other models, especially the Hough 

transform and its derivatives. Paper [3] shows direction 

filtering using line prediction and moving average filter based 

on Viterbi algorithm. Two scenarios are compared using the 

Monte Carlo method with and without filter commands. 

Paper [4] presents a simple and effective method of segment 

search algorithm. It is recommended to use the serial number 

feature. In discrete space, a continuous line can be thought of 

as a combination of patterns tuned in the edge pixel 

quantization direction. PID controller to use linear tracking 

more accurately. The precision rectangle search method, 

which divides the search position into three dimensions of a 

rectangle, creates a convolution image from an edge detection 

matrix and subtraction line, path It is used to calculate the 

relevant parameters, including the feed-rate along the line. 

The proposed path curvature estimates the robot's speed and 

direction points. Then, a conventional PID controller and an 

angle compensated PID controller are used to adjust the speed 

and angle of the robot, which improves the performance of 

the curve below [5]. In Paper [7] Canny edge detection and 

Hough transform are used for the line detection. In Paper [8] 

to find lines and guide robot decisions, image processing 

techniques like etching, enlargement, Gaussian filtering, 

contour search, and centerline definition are used. Paper [9] 

elaborates line search using MATLAB. Paper [10] uses a 

low-cost web camera as the sensor and complements the 

image parameters with a special image separation method to 

display the necessary information for the controller of the 

mobile robot in uncontrollable light vision. In Paper [11] 

research on visual servo technology for line follower robots, 

the robot can capture the line and walk autonomously. 

Parallel devices and different devices are used to control the 

head of the robot. Paper [12] exhibits a method termed Lane 

Detection with two-stage Feature Extraction (LDTFE) to 

analyze lanes where each lane has two boundaries. Modified 

HT (Hough Transform) is used to extract small lines of the 

system grouped using the DBSCAN (Density-Based Spatial 

Clustering of Applied Noise) clustering algorithm. Paper [13] 

Enhance the performance and line detection of the Hough 

transform. Paper [14] uses dynamic Lane detection by 

continuous driving using deep neural networks. Otsu-Canny 

is the basis for straight line search. The following algorithms 

are used during preprocessing: median filtering, Canny edge 

detection, histogram equalization, and image grayscale 
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processing. Next, the image's region of interest (ROI) is 

extracted. The Hough transform is used to perform a linear fit 

at the end. The first self-transformation of the Canny 

algorithm is carried out in this paper using the Otsu algorithm 

[15]. Analysis of Detection Method Using Half Hough 

Transform. The idea of Half Hough detection parameter 

space is used to detect lines and the process is described by 

different images. This search is based on enhancement of the 

region of interest using the proposed partial Hough transform, 

grayscale transformation of the image, line detection and 

edge detection. Accurate search results are compared with the 

standard Hough transform method and improvements are 

discussed [16].  Based on real line detection, line segment 

detection. Using a calibrated camera's input image of the road 

and a region of interest (ROI), it works in front of the vehicle 

using reverse perspective mapping (IPM) to generate a top 

view of the image using the basic algorithm. Liner. Segment 

Detection (LSD), followed by the following steps. Use curve 

fitting to line segments to get straight or curved lines on the 

right and left. Finally, reverse IPM is used to release water. 

The proposed algorithm can identify the path, distinguish 

between curved and fixed lines, straight lines, and splines, 

and overcome shadow problems with real-time performance 

at 70 frames per second [17]. Computer Vision Approach for 

Lane Detection and Keeping: Two algorithms are used in this 

system; the first one is based on Canny edge detection and the 

Hough transform, and the second one is built using the Sobel 

operator and the visual transform. Second, it is more accurate 

and precise in identifying lines and measuring curves on those 

lines [18]. Therefore, Sobel's operators and exchange theory 

are used to refine the final system. ROI based on straight line 

detection time using [19] technology is based on timely 

straight-line usage of face detection devices followed by 

finding the region of interest and Hough transform. The way 

to buy Video is taken as input and output is given as image 

with curve and dash mark. This algorithm can be very useful 

for detection on long, straight highways, and it is simple to 

implement in real time using a video-streaming camera 

sensor. Error testing based on OpenCV: Image processing 

after image input. Then histogram equalization is used for 

image enhancement, which cures the problem of bad line 

detection due to exposure change. Identify an area of interest 

to reduce noise. An enhanced Canny edge detection is then 

achieved using a hybrid filter to reduce noise. Then perform 

the Hough transform algorithm. The results show that 

histogram equalization and hybrid filtering enhance line 

recognition accuracy [20]. 

III. LINE DETECTION ALGORITHM 

A. Input Image 

The image is taken from the data set created of the black line. 

Image is further resized to 640 x 480 pixels. The results are 

mentioned in the end of the paper.  

B. Pre-processing 

This study uses three image pre-processing steps: choosing 

an area of interest (ROI), converting an image to grayscale, 

and image enhancement. It takes more time and storage to 

process the entire image. 

 Typically, the road image's upper portion contains 

more details like the horizon, trees, and sky. In this study, the 

image's lower third is the only region of interest (ROI) for 

additional processing. This method aids in raising 

performance. The pertinent information contained in an 

image can be extracted using ROIs. When doing lane line 

identification, one looks for the lane line picture at a certain 

place. The model's noise can be reduced and detection 

accuracy can be increased by masking other unimportant 

data. 

 The processing of coloured images requires more 

time due to its complexity. As a result, the colour image was 

changed to a grayscale version.  

 When converting an image from RGB to grayscale, 

add up the red, green, and blue and divide the total by 3. By 

using an RGB colour model and different weights on the first 

three channels to create the grey image shown, it frequently 

creates a digital colour image in Figure 1(b). Equation (1)(2) 

illustrates the conversion formula. 

Grayscale =                       (1) 

Grayscale=  

(2) 

C. Line Detection 

One-degree Gaussian Blur of Kernel 5x5 is applied on the 

image for image blur, to remove noise from the image. 

Below Equation (3) shows the mathematical representation of 

Gaussian Blur 

         (3) 

 Otsu thresholding is done for image segmentation 

with the threshold input given, the threshold is given on the 

colour of line.  

 Otsu thresholding converts the image to a clear 

black and white, which makes it very useful for edge 

detection.  

 Say this, the objective image they want to divide in 

is f (x, y); its range in the grayscale is {0, 1, . . . , L − 1}. The 

picture pixels will be distinguished into two classifications 

using the limit. 

t: C0 = {0, 1, . . . , t}, {t + 1, t + 2, . . . , L − 1}.        (4) 

C0 and C1 stand in for the background and the target, 

respectively. 

 The following equation (5) is the class-square error 

between C0 and C1:  

        (5) 

 The threshold at this point is t, and the number of 

pixels in the image with grey values lower than t is ω0(t). The 

number of pixels where the image's dark value is more 

important than the maximum esteem t is known as − ω1(t). 

The typical dark value of a pixel is µ0(t) when the dim value 

of the image is not exactly t. Additionally, where the picture 

dim qualities are more important than the limit t, µ1(t) is the 

typical dim worth of the pixels. 

 The partition threshold that gives σ(t)2 the highest 

value is the best. 
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 We may use Otsu's approach to establish the ideal 

threshold for each little block after converting the colour 

image to grayscale. 

 After the Otsu thresholding we have the image, we 

apply erode for removing Noise and blurred edges from the 

image. 

D. Line Drawing 

Once the detection is done, we have the Black pixel positions 

giving the position of line. By doing the calculations line is 

mapped and is drawn on the image 

IV. EXPERIMENTAL RESULTS 

A. Otsu thresholding based (on Normal Lightening 

Conditions): 

 
(a) 

 
(b) 

 
(c) 

 
(d) 

 
(e) 

Fig. 1: (a) Input Image; (b) Grayscale: (c) Gaussian Blur; (d) 

OTSU Thresholding; (e) Final Line detected 

B. Otsu Thresholding Based (Dark Lightening Conditions) 

 
(a) 

 
(b) 

 
(c) 
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(d) 

 
(e) 

 
(f) 

Fig. 2: (a) Input Image; (b) Grayscale; (c) OTSU 

Thresholding; (d) Final Line detected; (e) OTSU 

Thresholding for another sample; (f) Final Line detected for 

another sample 

C. Hough Transform 

 
(a) 

 
(b) 

Fig. 3: (a) Final Line detected (b) Dark Light condition 

unable to find line 

 We tested our method on the blue line as shown in 

the figure 1 all the steps are shown in the images. We have 

captured the image line and have successfully done the 

segmentation of line from the image by performing the steps 

mentioned. The figure 1(b) shows the gray scaling done on 

the original image, applying Gaussian blur of kernel matrix 

of 5x5 we get the 1(c) image, we have got optimal blur as 

required on the 5x5 matrix. Fig 1(d) shows the OTSU 

thresholding applied image where we can see, the line is 

clearly segmented. Once the image is clearly segmented, the 

index(address) of the black pixel is extracted, through the 

index of pixels by performing the calculations line is drawn 

on the detected line. 

 Region of Interest is also shown by drawing the 

horizontal line, only that region is used for the detection of 

the line. 

 Fig 2 shows the line detection performed in dark 

conditions; line detection is done here but there are few 

noises. 

 Line detection using Hough transform is used for the 

comparison of both results. 

 Fig 3 shows the line detected using Hough 

transform. Both the methods detect line in Hough transform 

the detection is not completely covering the line and is not 

best suited for our application. Otsu thresholding algorithm 

performs well in this scenario. 

V. CONCLUSION 

We propose a line detection method by using the Gaussian 

Blur and OTSU thresholding. By figuring out the centre, 

direction, and width of a line, the suggested approach has 

effectively recognised black lines without causing a lot of 

false positives on the borders of bright lines. In the meantime, 

the suggested algorithm can precisely estimate line width. 

The proposed algorithm is relatively sensitive to noise, so it 

needs to have better robustness. 

 The input camera images are converted to a 

grayscale image, and the region of interest extraction, Otsu 

thresholding, the Gaussian blur filter, and noise reduction are 

used to achieve image smoothing. With different inputs and 

circumstances, we tested this algorithm, and it consistently 

delivered positive results. The fast and precise extraction of 

the pixels from the lane line by the algorithm allowed the 

segmentation between the lane line and the road surface.  



Development of Line Detection Algorithm 

 (IJSRD/Vol. 11/Issue 6/2023/022) 

 

 All rights reserved by www.ijsrd.com 147 

 In the future, we may combine different conditions 

to improve the experience. 
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