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Self-driving vehicles, or self-driving cars, can navigate themselves without a driver because they are aware of their 

surroundings. Although it is one of the most intelligent features, lane-keeping assist sometimes fails in practical situations. In 

order to prevent this, the camera is firmly mounted on the hood. The video is then preprocessed and thus providing the masked 

area of the road to apply the Hough transform technique to detect traffic in the current lane of the motorway. An intelligent 

transportation system relies heavily on deeply integrated smart cars. The steering wheel is steered towards the designated lane 

using Arduino UNO. In spite of the great potential for vision-based autonomous driving, it remains difficult to assess complex 

traffic scenarios based on the data collected. In recent years, autonomous driving has been divided into a variety of individual 

tasks through the use of different models, such as object detection and intent recognition. This study presents a vision-based 

system for recognizing various objects in the traffic context, identifying them, and predicting pedestrian intentions. With this 

technique, most accidents can be prevented, and the trust of people is also increased. 
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1. Introduction  

Radar, sensors, cameras, and artificial intelligence are used in self-driving automobiles to enable them to operate 

independently. Five steps need to be followed to get automated travel. When driving this car through these levels, 

ADAS is crucial [1]. This feature's lane keep assist, or the inability to recognise that lane, is one example. It chose 

to address this issue by mounting the camera above the hood. The camera's video will be destroyed after that. Pre-

processing the video is then done using image processing. Enhancing image quality and providing associated 

information are two functions of image processing [2]. The three steps are to import the image using the OpenCV 

module, manipulate the image and then get the output image as a modified image. With these procedures in place, 

It will run the Hough transform algorithm, determine the magnitude of the line, and adjust the direction 

accordingly [3]. Rapid urbanization has revealed a number of issues, many of which are transportation-related, 

severely limiting travel and posing security hazards [4] as shown in figure 1. Even if object detection technology 

has advanced, there is still a chance of clashing elements since autonomous cars are surrounded by a range of 
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common things, including some uncontrollable moving objects (pedestrians and automobiles) and stationary 

objects (traffic lights and signs) [5]. It is crucial to swiftly recognise different static components and correctly 

guess the function of moving items. It is inevitable that automation will take over all facets of life.  

 

Figure 1 :  Vehicle Detection in Traffic

 

There is a big potential for autonomous vehicles in the near future, and their numbers are rising dramatically. A 

smart car's effective driving direction and precise lane location can be determined based on the current driving 

lane [6]. The effectiveness and safety of automated driving are greatly enhanced by these features. The public's 

confidence in the transition toward autonomous vehicles will rise as a result of this effort. The main goal of this 

proposal is to realize the available space and traffic volume in the lane in which the vehicle is moving while 

maintaining lane compliance. Since the video that It will be using in real time is the same as the one from the 

hood camera, this video is taken from an online source [7]. The OpenCV module will be used to pre-process the 

video in order to obtain the necessary images for identification purposes. After preprocessing, road size, lane 

orientation and space are calculated respectively using Hough's transform technique and Canny's edge detection.  

 

2. Related work 

Safety system features, functions and driver assistance systems are detailed in the 2015 issue of Herman Winner, 

Stephan Hakuli, Felix Lotz and Christina Singer, "The Handbook of Driver Assistance Systems" [8].They have 

helped provide readers with insights into the most recent technological advancements. This provides insight into 

the basic ideas behind these systems. The most important step is to compile the relevant ADAS systems. It 

enhances knowledge of autonomous vehicle safety systems and provides insight into image processing. 

According to John Ball and Bo Tang in their 2019 publication [9] , "Machine Learning and In-Car Computing in 

Advanced Driver Assistance Systems," machine learning and in-vehicle computing are the two key components 

that enable cars to Self-driving. ADAS can distinguish objects, pedestrians, other vehicles, etc. through complex 

machine learning algorithms and embedded computing. While it has a lot of functionality, one major flaw is that 

it lacks edge detection, which is required for autonomous vehicles and makes parking assist systems a necessity. 

According to the study by Lentin Joseph and Amit Kumar Mondal on "Advanced Driving Assistance Systems 

and Autonomous Driving (ADAS)" [10] , published in 2021, the testing process developed based on the test 

results. and verify jobs including sensor position, sensor association, camera alignment, algorithm performance, 

synthesis, and computer vision. Here, it mainly explains that current technology, such as lane-keeping assist, is 

ineffective in the presence of weather-related factors such as rain. Instead of using lane keeping assist, It will 

integrate traffic recognition and lane detection which can solve the current problem. 

According to Richard Romano and David Maggie's study [1]] and research on "the impact of misplaced lane-

keeping assist cameras on driver behavior", the lane-keeping assist system has a bias ranging from -0.66 m to 0.66 
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m. This assessment was done on two highways. The car's camera alignment was also problematic, leading to 

frequent steering wheel swings. As a result, the driver struggles to maintain the vehicle's position in the lane. The 

quality of the lane-keeping assist, the driving experience, and the results were all examined in this study, along 

with camera sensor bias. 

 

3. Proposed System 

Lane keeping assist is one of the many features found in self-driving cars. While this is one of the smartest features, 

it frequently fails in real life due to weather conditions and when driving on hills. This proposal will circumvent 

this problem. Here, road detection from a single image can be used to find the way within an image so that it can 

be used as part of an autonomous driving system to move the vehicle to the right path. Given an image captured 

by a camera mounted on a moving vehicle on the road, where the road captured may or may not be well graded, 

has clearly delineated edges, or has known patterns, the route detection from a single image can be used to find a 

route within an image. The Hough transform can be used for this. Our model is trained using tens of thousands of 

different road images and is therefore able to identify the road in a newly processed car image.  

 

Figure 2 : Design

 

A camera is used in this proposal to capture video from a car. In addition, after video pre-processing, the size of 

the line is determined using Canny detection and the lines are detected using the Hough transform as shown in 

figure 2. The Python compiler is used to perform these procedures. Thonny, a very user-friendly Python compiler, 

is used here. Also, the Arduino UNO is connected via a serial wire and the Arduino IDE is used to upload the 

servo motor control code to the Arduino UNO. To process the code in real time, a stepper motor is attached to the 

flywheel and the Raspberry Pi acts as the CPU. The first video was shot with a camera mounted in the center of 

the car's bonnet. Convert each frame after separating audio and video. The frames are then converted to HSV 
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format. Once the threshold value of the lane in which the car will move has been determined, edge detection is 

used. The mask is then used on the converted image. Finding the slope of the track requires the Hough transform. 

Next, a homograph matrix is used to determine the angle of inclination of the track so that the steering can be 

directed in that direction. The Arduino UNO will control the servo motor after receiving the guide angle. 

 

3.1. Modeling 

In terms of the modeling component, we'll develop a system that can recognise and locate floor symbols. A model 

developed using tens of thousands of photos can even be used with a brand-new self-driving car to achieve our 

level of accuracy. It can determine the direction and the lane the car is traveling in. The Arduino UNO is then 

programmed with the code necessary to direct the car. It can be used by autonomous vehicles to assist in making 

turns safely. 

 

3.2. Hough Transform 

This idea uses the Hough Transform method, which is essential for route determination. To extract features from 

images, the Hough transform algorithm is used in computer vision, image processing, and digital image 

processing. A classic Hough transform method for locating lines in an image is to draw them. In 1972, Peter Hart 

and Richard Duda came up with this idea. Pattern recognition by automatic digital image monitoring is 

challenging. To get image pixels from image points, edge detection can be used. This has inaccuracies due to the 

lack of curvatures and image offsets. On the other hand, the Hough transform can solve this problem by grouping 

the edge points as shown in figure 3. Create a model and edge finder together for the best level of accuracy. 

 

Figure 3 : Lane detection with Hough transform

 

 

3.3. Edge Detection 

Edge detection is one of the most widely used techniques in image analysis. Because of this, edges define an 

object's outline as shown in figure 4 and 5. An edge is the line that divides an object from its surrounds and 

symbolizes the division between items that overlap. This implies that all objects in the image can be found, and 

fundamental characteristics like area, perimeter, and form may be measured. It depends on correctly identifying 

the image's edges. Since computer vision focuses on the identification and categorization of features in an image, 

edge detection is a crucial tool. 
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Figure 4 : Edge detection for vehicle

 

 

Figure 5 : Detected Cars 

 

 

4. Result and discussion 

As well as assessing the model's learning performance, the learning curve serves as a diagnostic tool in machine 

learning for algorithms that learn gradually from a training dataset. A model can be tested against training and 

holdout validation datasets after each update during training, and graphs can be generated of its performance. A 

lane departure will result in the cars being directed accordingly on top left of the video, according to the traffic 

recognition system conditions. When lane departures occur, green spaces will allow vehicles to traverse them. 
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Figure 6 : Left turn 

 

This is the result of the rail turning to the left and being transmitted to the Arduino UNO microcontroller. It will 

tilt to the left if the value is less than 90, because the Arduino UNO, which is responsible for controlling the servo, 

will turn it in that direction. In this case, the lane moves in a straight line, without deviations, as shown in figure 

7. In order to steer the lane straight, the Arduino adjusts the steering to tilt toward the center because the value is 

90. Due to the lane's right turn and the fact that the value is greater than 90, the Arduino UNO microcontroller 

receives it in figure 8. As the servo motor is driven by the Arduino UNO, a value greater than 90 will cause the 

servo motor to tilt to the right until the lane points to the right. 

 

Figure 7 : Go Straight 

 

 

Figure 8 : Right turn 
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5. Conclusion 

Automobiles are oriented by lines on the road that mark the lanes. An algorithm will be used to identify distinct 

road markers automatically for the development of a self-driving vehicle. It is best to be flexible when choosing 

the region of interest (ROI) for traffic analysis. As the horizon moves upward or downward, frame size no longer 

matters. This approach is mostly based on image processing and road recognition in self-driving cars, which will 

be a promising development in the future. As a result of the specific algorithms used throughout the 

implementation, self-driving cars are safe and increasingly safe, even though their perception has not changed. It 

has been observed that self-driving cars are a key advance in transportation technology.  
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