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ABSTRACT:

Lane detection is an extremely difficult issue to solve. For decades, it has been a focal point
of research in computer vision. Computer vision and machine learning algorithms are facing
a formidable obstacle in the form of lane detection, which is fundamentally a multi-feature
detection issue. Despite the prevalence of machine learning techniques in lane identification,
their primary use is in classification, not feature creation. However, successful feature
detection tests may be uncovered by using current machine learning algorithms to determine
which features are rich in recognition. Unfortunately, lane identification efficiency and
accuracy have not been completely optimised using these approaches. A novel approach to its
resolution is presented in this work. For pre-processing and ROI selection, we provide a
novel approach. In the pre-processing step, we want to apply the HSV colour transformation
to extract white features and include preliminary edge feature recognition. Then, we will
choose the ROI according to the suggested pre- processing. The lane is detected using this
new pre-processing approach. Compared to the current preprocessing and ROI selection
methods, the results achieved from evaluating the suggested approach using the standard
KITTI road database are better.

Keywords: Machine Learning, Fake Instagram Profiles, Natural Language Processing
Support Vector Machine, Naive Bayes Algorithms.

INTRODUCTION:

Road lane detection is a fundamental component of intelligent transportation systems and
autonomous driving, enabling vehicles to understand road structure and maintain safe
navigation. Accurate detection of lane boundaries helps in tasks such as lane keeping,
collision avoidance, and driver assistance. Traditional methods rely heavily on image
processing techniques like edge detection and Hough transforms; however, these approaches
may struggle under varying lighting and road conditions. In this work, a Decision Tree-based
approach is employed for road lane detection. Decision Trees are simple yet powerful
machine learning models that classify data based on learned decision rules. By extracting
relevant features from road images—such as pixel intensity, edges, and spatial information—
the model effectively distinguishes lane markings from the background. This approach offers
advantages such as low computational complexity, interpretability, and faster decision-
making, making it suitable for real-time applications. Accurate detection of road lane
boundaries is a critical requirement for advanced driver assistance systems (ADAS) and
autonomous vehicles. However, real-world driving environments present significant
challenges such as varying illumination conditions, shadows, worn-out lane markings,
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occlusions by vehicles, and diverse road textures. Traditional image processing techniques
often fail to provide reliable and consistent lane detection under these dynamic conditions.
The problem addressed in this work is to develop an efficient and reliable method for
detecting road lanes from input images using a Decision Tree-based approach. The objective
is to classify and identify lane pixels accurately by leveraging relevant features, while
ensuring low computational complexity and real-time performance. The system should be
robust to environmental variations and capable of producing clear lane boundary outputs
from diverse road scenarios. The Decision Tree-based approach for road lane detection offers
several significant advantages, making it a practical choice for real-time applications. It is
simple to implement and does not require complex computations, which reduces development
time and effort. The model operates with low computational cost and memory usage, making
it suitable for embedded systems and resource-constrained environments. Additionally,
Decision Trees provide fast decision-making, which is essential for time-critical tasks such as
autonomous driving and advanced driver assistance systems. Another key benefit is
interpretability, as the decision-making process can be easily understood through clear rules.
Furthermore, the model performs well even with limited training data and can handle non-
linear relationships between features like pixel intensity and edges. These advantages make
Decision Trees an efficient and reliable method for road lane detection.

LITERATURE SURVEY:

Automobiles have become a common means of transportation for people to travel as a result
of society's fast growth. More and more automobiles, of all types, are jammed onto the
limited lane. The annual death toll from vehicle accidents is rising in tandem with the
proliferation of motor vehicles. A lot of people are thinking about how to drive safely on
roads with a lot of cars and not much space. Drivers may benefit from advanced driver
assistance systems like Adaptive Cruise Control (ACC), Lane Keeping Assist (LDWA), and
Lane Departure Warning (LDW) by analysing their surroundings and receiving helpful input
to keep them safe on the road. It is anticipated that this kind of auxiliary driving system
would continue to improve. But the difficulty in predicting the road traffic conditions is a
stumbling block to the development of this technology. Accidents are more likely to occur in
complicated traffic environments with a large number of cars travelling at excessive speeds,
according to the report. The primary visual cues that drivers rely on in a scenario like this are
road border and lane markings. Edge detection and line detection are the two primary
components of the lane detection job. An method for directed edge gap closure was
suggested by Qing et al. as part of their extended edge connecting framework. The new edge
could be produced using the approach that was suggested. The Sobel edge operator,
developed by Mu and Ma, may be used with adaptive ROI. But even after edge identification,
there remain a few erroneous edges. For the purpose of feature extraction, Wang et al. put
forth the Canny edge detection technique. An precise match to lane lines is provided by the
algorithm, which may adapt to complex road environments. According to a 2014 proposal by
Srivastava et al., Canny edge detection can handle a variety of road sounds successfully.
When it comes to edge detection, the two most popular and successful approaches are the
Sobel and Canny operators. When it comes to lane detection, line detection is just as crucial
as edge detection. Two common approaches exist for line detection: the feather-based
technique and the model-based method. Clustering was performed by Niu et al. using the
DBSCAN (density based spatial application noise clustering) technique after segments of the
lane profile were extracted using a modified Hough transform. In 2016, Mammeri et al.
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accomplished continuous tracking by combining progressive probabilistic Hough transform
with maximum stable extreme area technology to detect and identify lane lines. They also
employed Kalman filter for this purpose. On the other hand, nighttime performance is
poor for the algorithm. Since the average speed of drivers is now far too high, we provide a
lane recognition system that works well in any complicated traffic scenario. Following the
pre-processing of each frame picture, the region of interest (ROI) was chosen. Lastly, for the
ROI region, we just need an edge detection vehicle and line detection. An innovative ROI
selection and preprocessing technique was presented in this work. To begin, during
preprocessing, we mapped the RGB colour space to the HSV colour space model and then
used the HSV model to extract white characteristics. Meanwhile, in the preprocessing step,
we include the first edge feature detection. Then, according to the preprocessing proposal, we
choose the region below the picture to be the ROI. Greyscale, blurring, X-gradient, Y-
gradient, global gradient, thresh, and morphological closure are the sole operations that the
current preprocessing algorithms execute. There is a notable difference in the methods used
to determine the ROI area. To choose the region of interest (ROI), some of them use the
lane's edge features, while others use the lane's colour features. The challenge of lane
recognition is exacerbated by the fact that current technologies do not provide rapid and
precise lane information

METHODOLOGY:

Finding the road signs that indicate which lane you are travelling in is what lane detection is
all about. An intelligent system may use these lane markings to show these places. In addition
to helping to improve traffic conditions, this technique reduces the number of road accidents.
Specific primitives, such road markers, etc., make up lane detecting. lane detection
consolidates the path's edges into one structure. Lane departure warning, lane keeping assist,
lane centring, and many more applications are supported by it. When the car starts to stray
from its lane without turning the signal, the lane departure warning system sounds an alert.
An integral part of any modern driver assistance system is lane detection. Drivers benefit
from this technology when they are on the road. Improved driving safety is the primary goal
of this system's development. Various systems, such as those involving vehicles and
infrastructure, form the basis of this system. Among the several technologies that make up an
advanced driver aid system are those that help prevent collisions and identify blind spots.
Many methods, including as feature-based and model-based techniques, are used for lane
detection. Edge detection uses feature-based approaches, while curve modelling makes use of
model-based approaches. The technology for lane detection is designed to make real-time
lane identification more efficient and accurate. Image preprocessing and line lane
identification model construction and matching are the two typical processes in the lane
detection module. The key contributions of this article are the general diagram of our
proposed system and the lane detecting blocks. It all starts with deciphering the video
stream's frames. Going inside the picture preparation module is the second thing to do. Our
approach differs from the competition because, during the preprocessing step, we do more
than just process the picture; we also extract colour and edge features. After we extract the
picture's colour information, we need to smooth the image using a Gaussian filter so that
noise doesn't affect the tracking and motion processes. Binary threshold processing and
morphological closure are then used to produce the picture. According to this project, these
are the preprocessing techniques. After the picture has been preprocessed, the adaptive ROl is
chosen. Lane detection is the last phase. The Canny operator is used to identify the lane line's
edge, while the Hough transform is employed to identify the lane itself. Lastly, we identify
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and track the lane line in real time using the Extended Kalman Filter. Nowadays, traffic
accidents rank high among the world's most pressing issues. Roads provide the best links
among all types of transportation and are hence the most popular choice. Carelessness on the
part of drivers is the leading cause of traffic accidents, which have become more problematic
as the number of cars on the road has increased. Road lanes or white markings that help
drivers distinguish between road and nonroad areas may significantly decrease the number of
these incidents. To govern and guide drivers and prevent traffic disputes, the route is
designated with lanes, which may be utilised by a single queue of cars. Among the primary
purposes of an Intelligent Transportation System (ITS) is to make transportation safer for
everyone. Aiming to provide novel services related to various forms of transportation and
traffic management, intelligent transportation systems are high-tech applications. Using this
technology, different users may get more accurate information, which leads to safer, more
coordinated, and smarter transportation network utilisation. Road lanes or white markings
that help drivers distinguish between road and non-road areas might significantly decrease the
number of these incidents. To govern and guide drivers and prevent traffic disputes, the route
is designated with lanes, which may be utilised by a single queue of cars. Two lanes, one for
northbound and one for southbound traffic, are standard on most roads and highways. It is
common for major roads to have two multi-lane motorways, with a median between them. A
technology that can assist drivers in detecting these lanes is necessary for safe driving. An
essential part of computer vision and autonomous vehicles in particular is lane line
identification. For self-driving vehicles, this is the way to go so they don't accidentally switch
lanes. We will determine the exact lanes that autonomous vehicles must follow by using
Python's built-in computer vision capabilities. Autonomous cars will rely on this
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Figure 1: Proposed Model

RESULTS:
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The performance of the implemented machine learning models was evaluated using standard
metrics such as accuracy, precision, recall, and F1-score. These metrics provide a
comprehensive understanding of the model's ability to correctly classify fake and genuine
Instagram profiles. Different algorithms including Logistic Regression, Decision Tree,
Random Forest, and Support Vector Machine (SVM) were trained and tested on the dataset.
Among these, the Random Forest classifier showed the best performance due to its ability to
handle feature variability and reduce overfitting.

Figure2: Lane Detection Model Using Decision Tree Classifier
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Figure3: Input and Output Visualization
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Figure4: Input Image and Corresponding Lane Detection Output Using Decision Tree

CONCLUSION:

Ultimately, road lane identification is a game-changing piece of technology that will make
driving more safer and more efficient. Road lane recognition may be accomplished using a
variety of methods and algorithms. These range from deep learning algorithms like Region
Proposal Networks, Convolutional Neural Networks, and Semantic Segmentation to more
traditional ones like Hough Transform and Canny Edge recognition. Collecting and preparing
data, selecting and implementing algorithms, testing the system, and finally deploying the
system are all steps in developing a road lane recognition system. To guarantee the system is
trustworthy, precise, and fulfils user needs, testing is a crucial aspect of development.
Reducing accidents caused by lane departure and enhancing traffic flow on crowded roads
are two of the many substantial advantages that may be achieved via the effective installation
of a road lane detection system. In the future, intelligent transport systems will rely on this
dynamic and promising area, which offers many chances for advancement and innovation.

International Journal of Data Science and loT Management System 1JDIM, 2026, 5 (1), 808-817 | 814



International Journal of

DATA SCIENCE AND IOT MANAGEMENT SYSTEM

Peer Reviewed, Referred & Indexed Journal
ISSN: 3068-272X www.ijdim.com Original Research Paper

REFERENCES

1. M. Muad, A. Hussain, S. A. Samad, M. M. Mustaffa and B. Y. Majlis,
"Implementation of inverse perspective mapping algorithm for the development of an
automatic lane tracking system”, in TENCON 2004. 2004 IEEE Region 10
Conference, vol. 1, pp. 207-210, 2004.

2. H.Wang and Q. Chen, "Real-time lane detection in various conditions and night
cases", in Proceedings of the IEEE Intelligent Transportation Systems Conference,
pp.17-20, 2006.

3. Cafiso, S.; Pappalardo, G. Safety Effectiveness and Performance of Lane Support
Systems for Driving Assistance and Automation Experimental test and Logistic
regression for Rare events. Accid. Anal. Prev. 2020, 148.

4. Adachi, E., Inayoshi, H., and Kurita, T. 2007. Estimation of lane state from car-
mounted camera using multiple-model particle filter based on voting result for one-
dimensional parameter space. In Proceedings of the IAPR Conference on Machine
Vision Applications (MVVA'07). 323—326.

5. Chapuis, R., Marmoiton, F., Aufrere, R., Collange, F., and Derutin, J. 2000. Road
detection and vehicles tracking by vision for an on-board acc system in the velac
vehicle. In Proceedings of the 3rd International Conference on Information Fusion
(FUSION'00). WEB5/11 - WEB5/18.

6. Danescu, R. and Nedevschi, S. 2008. Adaptive and robust road tracking system based
on stereovision and particle filtering. In Proceedings of the 4th International
Conference on Intelligent Computer Communication and Processing (ICCP'08). 67--
73.

7. Cafiso, S.; Taormina, S. Texture analysis of aggregates for wearing courses in asphalt
pavements. Int. J. Pavement Eng. 2007, 8, 45 54.

8. Farah, H.; Bhusari, S.; van Gent, P.; Mullakkal Babu, F.A.; Morsink, P.; Happee, R.;
van Arem, B. Empirical Analysis to Assess Odd of Lane Keeping System Equipped
Vehicles Combining Objective and Subjective Risk Measures. IEEE Trans. Intell.
Transp. Syst. 2020, 1 10.

9. Song, Y.;Ju, Y.; Du, K.; Liu, W.; Song, J. Online Road Detection under a Shadowy
Traffic Image Using a Learning-Based Illumination-Independent Image. Symmetry
2018, 10, 707.

10. Yoo, J.H,; Lee, S.G.; Park, S.K.; Kim, D.H. A Robust Lane Detection Method Based
on Vanishing Point Estimation Using the Relevance of Line Segments. IEEE Trans.
Intell. Transp. Syst. 2017, 18, 3254 3266.

11. ] Mahesh Ganji. (2025). Enhancing Oracle Cloud HR Reporting Through Al-Driven
Automation. Journal of Science &amp; Technology, 10(6), 28-36.
https://doi.org/10.46243/jst.2025.v10.i106.pp28-36

12. [17] Todupunuri, A. (2025). THE ROLE OF AGENTIC Al AND GENERATIVE Al
IN TRANSFORMING MODERN BANKING SERVICES. American Journal of Al
Cyber Computing Management, 5(3), 85-93.
https://doi.org/10.64751/ajaccm.2025.v5.n3.pp85-93

International Journal of Data Science and loT Management System 1JDIM, 2026, 5 (1), 808-817 | 815



International Journal of

DATA SCIENCE AND IOT MANAGEMENT SYSTEM

Peer Reviewed, Referred & Indexed Journal
ISSN: 3068-272X www.ijdim.com Original Research Paper

13. [18] Todupunuri, A. (2025). Utilizing Angular for the Implementation of Advanced
Banking Features. SSRN Electronic Journal. https://doi.org/10.2139/ssrn.5283395

14. [19] Sushma Babburi. (2025). Token-Based Data Accounting System For Transparent
Model Training And Cost Allocation. American Journal of Al Cyber Computing
Management, 5(4), 463-474. https://doi.org/10.64751/ajaccm.2025.v5.n4.pp463-474

15. [20] Snigdha Gaddam. (2025). SOFTWARE STACK PREPARED FOR Al
TRANSITIONING FROM MODULES TO MODELS. American Journal of Al Cyber
Computing Management, 5(4), 451-462.
https://doi.org/10.64751/ajaccm.2025.v5.n4.pp451-462

16. [21]Gaddam, S. INTELLIGENT SYSTEMS AND APPLICATIONS IN
ENGINEERING.

17. [21]Bajarang Bhagwat, V. (2023). Optimizing Payroll to General Ledger
Reconciliation: Identifying Discrepancies and Enhancing Financial Accuracy.
JOURNAL OF ADVANCE AND FUTURE RESEARCH, 1(4).
https://doi.org/10.56975/jaafr.v1i4.501636

18. [22]Suhasnadh Reddy Veluru, Sai Teja Erukude, and Viswa Chaitanya Marella. 2025.
Multimodal Detection of Fake Reviews using BERT and ResNet-50. In 2025 4th
International Conference on Innovative Mechanisms for Industry Applications
(ICIMIA). IEEE, 877-882.

19. [23]Doragacharla, V. R. (2026). Al-Enabled Commerce Platforms in Cloud
Computing Environments: An Architectural and Socio-Economic Analysis. Journal of
Computational Analysis & Applications, 35(1).

20. [24]Jay Bharat Mehta. (2025). AUTONOMOUS PATCH VALIDATION FOR
ZERO-DAY EXPLOITS IN ENTERPRISE CLOUDS. International Journal of
Applied Mathematics, 38(4s), 1270-1285. https://doi.org/10.12732/ijam.v38i4s.685

21. [25]Reddy, S. K. (2025). Hyperpersonalization driven by Al is expected to be at the
Lead in shaping the future of loyalty rewards. Journal of Emerging Technologies and
Innovative Research.

22. [26]Reddy, S. K. R. Developing a Modular Al Framework to Enhance Scalability and
Personalization in Next-Generation Reward Platforms.

23. [27]Poojari, R. (2026). Privacy-Preserving Generative Al in Healthcare Systems
Using Federated Learning Approaches. International Journal of Data Science and lIoT
Management System, 5(1), 78-88.

24. [28]Kalae, U. K. (2021). Enhancing data analytics and reporting efficiency using
Power Bl and SQL in cloud computing environments. Journal of Computational
Analysis and Applications, 29(6), 2021.
https://doi.org/10.48047/jocaaa.2021.29.06.48

25. [29]Kalae, U. K. (2025). Optimizing cost-effective cloud data pipeline orchestration
across multiple cloud providers. Journal of Information Systems Engineering and
Management, 10(63s), e726—e741.

26. [30]Saikumar, B. (2023). Enhancing Client Engagement through Al-Driven Real-
Time Reporting and Automated Alerts. International Journal of Enhanced Research in
Science, Technology &amp; Engineering, 12(11), 111-117.
https://doi.org/10.55948/ijerste.2023.1115

International Journal of Data Science and loT Management System 1JDIM, 2026, 5 (1), 808-817 | 816



International Journal of

DATA SCIENCE AND IOT MANAGEMENT SYSTEM

Peer Reviewed, Referred & Indexed Journal
ISSN: 3068-272X www.ijdim.com Original Research Paper

27. [31]Saikumar, B. (2024). Optimizing Crew Scheduling and Absence Management
using Microservices: Enhancing Reliability and Efficiency in Crew Management
Systems. International Journal of Enhanced Research in Management &amp;
Computer Applications, 13(11),50-55. https://doi.org/10.55948/ijermca.2024.0116

International Journal of Data Science and loT Management System 1JDIM, 2026, 5 (1), 808-817 | 817



