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Abstract—Choosing the right engineering college after completing higher secondary education is a critical and challenging decision for students. Many students lack proper guidance and rely on incomplete or outdated information such as previous year cutoffs.This paper presents an AI-based College Prediction System that helps students predict suitable engineering colleges based on their CET percentile. The system leverages machine learning algorithms and historical admission datasets to provide accurate predictions. The system also considers parameters such as location, branch, and category. It provides a user-friendly interface and offers insights like cutoff trends and rankings. Compared to traditional methods, this solution is faster, more accurate, and improves transparency in the admission process.
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INTRODUCTION
Choosing the right engineering college after finishing high school has become an important and often difficult task for students. In today's competitive academic environment, even a slight difference in entrance exam scores like the CET percentile can have a significant impact on the number of colleges a student can consider. Therefore, making an informed decision is key to shaping a student's academic and professional future. The rapid growth in the number of engineering colleges and available programs has made the decision-making process even more complex. Students often feel overwhelmed by the large number of options, each with  varied  cutoff  trends,  placement  records,

facilities, and faculty quality. Without the right tools, it can be tough to evaluate and compare these factors effectively. Traditionally, students have relied on cutoff lists from previous years, manual comparisons, and advice from peers or coaching centers. Early methods of selecting colleges were mainly static and based on information where students would analyze admission trends and estimate their chances. Over time, various online platforms emerged, offering cutoff data and basic filtering options based on percentile, category, and location. Despite these improvements, current college prediction systems still have many limitations. Most platforms provide only raw data without helpful insights, forcing students to interpret the information on their own. These systems often lack accuracy, personalization, and flexibility to adapt to changing admission trends. Moreover, they do not offer probabilistic predictions or confidence levels, which are crucial for better decision-making. Another significant challenge is the lack of data-driven intelligence in traditional systems. They do not use machine learning techniques to analyze historical patterns and predict future outcomes. This leads to ineffective decision-making and increased uncertainty for students during the admission process. Furthermore, variations in cutoff trends due to factors like seat availability, reservation policies, and changing student preferences make manual predictions even harder. To tackle these problems, recent advancements in artificial intelligence and machine learning have opened new possibilities for predictive systems. Machine learning models can analyze large datasets of past admission records and find patterns that aren’t easily visible through manual

analysis. These models can generate accurate predictions based on input parameters such as CET percentile, preferred branch, category, and geographic preferences. In this context, the proposed AI-based College Prediction System is designed to offer a smart and efficient solution for students. The system uses machine learning algorithms to predict suitable colleges with higher accuracy and reliability. It also improves transparency by providing data-driven insights such as admission probability, expected cutoff range, and a comparison of colleges. Additionally, the system is created to be scalable and user-friendly, making it accessible to a wide range of users including students, parents, and academic counselors. By combining intelligent predictions with a simple interface, the system reduces reliance on guesswork and boosts confidence in decision-making. Although several prediction-based systems have been suggested, many still struggle with real-world implementation, scalability, and usability. Thus, there is a need for a robust and practical system that can offer accurate, real-time college predictions and help students make informed choices. This paper aims to fill that gap by developing a production-ready and intelligent college prediction platform. II. LITERATURE SURVEY Several studies have looked into the use of data-driven systems and machine learning techniques to predict suitable colleges based on entrance exam scores. These methods aim to enhance decision-making, accuracy, and transparency in the admission process. Table I summarizes key existing works along with their main objectives and methods, showing how different researchers have approached the issue of college prediction.
III. MATERIALS AND METHODS
The AI-based College Prediction System is developed as a full-stack application that combines web technologies with machine learning components. The system aims to be efficient, scalable, and user-friendly. The main components of the system are described below. The system architecture follows a modular approach. Each component is responsible for a specific function. This setup makes it easier to maintain and allows for

seamless addition of new features in the future. The system ensures smooth communication between the frontend, backend, and prediction modules. The platform is built to process real-time user inputs and provide immediate predictions with minimal delay. It also maintains high accuracy by using historical admission datasets collected from previous years. The dataset includes details like college names, branches, cutoff percentiles, categories, and seat availability. To boost prediction accuracy, data preprocessing			techniques	like		data		cleaning, normalization, and managing missing values are applied. Feature selection methods help pinpoint the most important parameters that influence college admissions. The system includes data validation techniques to filter out incorrect or incomplete inputs before processing. This improves the reliability of the prediction results. Additionally, the system uses effective data structures and optimized algorithms to lower	 computational			complexity			and		 enhance performance	during		predictions.		The		machine learning model is trained with labeled datasets, mapping input features like CET percentile and category to output labels such as predicted colleges. Cross-validation techniques are used in the model training process to prevent overfitting and enhance the model's generalization. The system can update its dataset regularly to keep up with changing admission trends and cutoff variations. Logging mechanisms track user activity and system performance for future improvements. The system offers flexibility to add more	parameters,	including	college			ratings, placement statistics, and infrastructure details. The architecture		supports			API-based			integration, facilitating future expansion into mobile applications or third-party platforms. Error handling mechanisms manage unexpected system failures and ensure asmooth user experience. The overall system focuses on reliability, scalability, and ease of use. - Frontend: The user interface is built using HTML, CSS, and JavaScript (or React). It allows users to input their CET percentile, preferred branch, category, and location while displaying prediction results in an interactive format- Backend API: The backend uses

Python (Flask/Django) or Node.js. It processes user requests, handles input data, and communicates
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with the machine learning model to generate predictions. - Database: PostgreSQL or MongoDB stores structured admission data, cutoff trends, and user interaction logs. Efficient querying techniques are applied for quicker data retrieval. - Machine Learning Model: The system employs supervised learning algorithms like Linear Regression, Decision Trees, and Random Forest. These models are trained using historical admission data to predict admission probabilities. - Prediction Engine: This module processes user input and generates a list of colleges with admission probabilities, expected cutoff ranges, and rankings. - Data Processing Module: Responsible for cleaning, transforming, and preparing data before it is input into the machine learning model. - Model Evaluation: The model's performance is assessed using metrics like accuracy, precision, and error rate to ensure reliable predictions. - Scalability: The system supports multiple users simultaneously without compromising performance, making it suitable for large-scale deployment. - User Experience: The interface is optimized for simplicity and clarity, enabling students to easily grasp prediction results. - Security: Input validation and secure data handling mechanisms ensure system reliability. - Future Enhancement: The system can be expanded by integrating real-time admission data, recommendation systems, and mobile application support. It also allows dynamic filtering of results based on user preferences such as location priority and branch selection. This improves personalization

and provides more relevant recommendations. To improve usability, the system includes a responsive design that adapts to various screen sizes, including mobile devices and tablets. Caching mechanisms can store frequently accessed data, aiding in reducing response time and enhancing system performance. The system can also integrate user feedback to continually improve prediction accuracy and recommendation quality. Data visualization techniques, such as charts and graphs, can be added to depict cutoff trends and admission probabilities in a more understandable manner. The modular design of the system allows easy integration of new machine learning models and future technological advancements.
A.Model Performance Results
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Fig. 1. AI College Prediction
Traditional Methods (30-day evaluation) B. Experimental Setup We collected and processed a dataset of previous years' engineering admission records to simulate real-world admission scenarios. This dataset includes CET percentile, category, branch, and college cutoff information. We tested the system with different input combinations, like percentile ranges, branch preferences, and location filters, to assess performance in realistic conditions. The dataset was cleaned to eliminate missing and inconsistent  values,  which  improved  model

accuracy. We applied data preprocessing techniques such as normalization and encoding. Feature selection methods helped identify the most important parameters for college prediction. We split the dataset into training and testing sets to evaluate the performance of machine learning models. We tested multiple scenarios, including high percentile, low percentile, and category-based inputs. Additionally, we assessed the system under various user inputs to evaluate scalability and performance. Hyperparameter tuning improved model efficiency. Cross-validation techniques ensured that the model performs well on unseen data. Our experimental setup closely mimulates real-world admission processes, enhancing reliability. C. Results The system successfully predicted suitable colleges in milliseconds based on user input. Fig. ?? shows how prediction response time varies. The model achieved high accuracy across different percentile ranges and categories. The system maintained consistent performance even with multiple user inputs. We compared prediction results with actual admission data to verify correctness. The system provided ranked college recommendations along with probability scores. The response time remained low, ensuring fast predictions. Users found it easy to understand results due to the structured output format. The system demonstrated significant improvement over traditional manual methods. Overall, the results confirm that the system is efficient, reliable, and accurate. D. Discussion Our implementation highlights several practical benefits of using an AI-based approach for college prediction. One of the most noticeable improvements was the significant increase in prediction accuracy compared to traditional manual methods, which depend on cutoff lists and guesswork. The system evaluates large datasets and uncovers hidden patterns, allowing for more reliable and data-driven predictions. This reduces confusion among students and improves decision-making. We also saw that using multiple machine learning algorithms enhances overall performance. If one model underperforms, others help maintain consistency. Compared to traditional methods, the AI-based system offers faster, more

accurate, and personalized recommendations. It adjusts to trends and provides probability-based outputs. However, during testing, we found that prediction accuracy relies on dataset quality. If the dataset is incomplete or outdated, performance may decrease slightly. The system improves transparency by offering clear insights into admission probabilities. It reduces reliance on external guidance such as coaching classes. Students can make better decisions using data-driven recommendations. The system boosts user confidence during the admission process. Overall, it effectively balances accuracy, speed, and usability.
E. Limitations Despite its advantages, the system has some limitations. One of the main challenges is its reliance on historical data. Changes in admission trends or policies can affect prediction accuracy. Data quality is another limitation. Incomplete or inconsistent datasets can hinder model training and lower accuracy. Scalability may become an issue when handling large datasets or many users at once. Currently, the system does not utilize real-time admission data. Sudden policy changes might impact prediction outcomes. Model performance may differ based on dataset coverage. User-specific preferences may not always be fully captured. Computational costs may rise with larger datasets. Future improvements can tackle these challenges using optimized models and cloud-based deployment. IV.

CONCLUSION AND FUTURE WORK

In this paper, we introduced an AI-based College Prediction System that aims to overcome the downsides of traditional college selection methods. By combining machine learning models and historical data analysis, the system offers a reliable and efficient means to guide students. Our experimental results show that the system can accurately predict suitable colleges while reducing uncertainty and improving decision-making. It provides faster results compared to manual methods, helping students explore multiple college options efficiently. The use of AI enhances prediction accuracy and reliability. The system simplifies the

admission decision-making process, promoting transparency through clear insights. For future work, we plan to implement advanced machine learning techniques, such as deep learning, to further improve accuracy. We also intend to integrate real-time admission data and include additional parameters like placement statistics, college ranking, and infrastructure details. Furthermore, developing the system as a mobile application will enhance accessibility for students. Overall, the AI College Prediction System provides a smart, efficient, and practical solution for simplifying the college selection process.
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2021 | Sharma and Gupta | College prediction using cutoff | Statistical analysis of previous year cutoff data to estimate
trends admission chances.

2022 Patel and Singh Web-based admission guidance | Rule-based filtering using percentile, category, and location
system preferences.

2023 Verma et al. Machine learning-based college | Use of regression and classification models trained on histor-
prediction ical admission datasets.

2024 Kulkarni et al. Personalized recommendation sys- | Al-based system providing college recommendations with
tem ranking and probability scores.

2024 Joshi and Mehta Admission prediction with data an- | Data preprocessing and predictive modeling using large-scale
alytics admission datasets.

2025 Ramesh Patil Al-driven college prediction plat- | Integration of machine learning models with real-time user

form

input for accurate predictions.
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