Project Title: “Prediction of Non-Transmitted Diseases”

1. Introduction

Non-communicable diseases (NCDs), such as cardiovascular diseases, diabetes, and certain
cancers, are the leading cause of mortality globally. Early detection and risk factor mitigation are
crucial for improving patient outcomes and reducing healthcare costs. This project aims to
leverage ML algorithms to build a robust predictive model for non-transmitted diseases based on
demographic, lifestyle, and basic clinical data.

2. Problem Statement

The high prevalence and late diagnosis of NCDs pose a major public health challenge. Current
screening methods are often reactive rather than proactive, limiting the scope for effective
preventative intervention. Healthcare systems lack a standardized, efficient, and highly accurate
tool to compute an individual's personalized risk for developing major NCDs using readily
available data.

3. Objectives of the Project

Main Objective

To design and develop a machine learning model capable of accurately predicting the risk of an
individual developing a specified non-transmitted disease.

Specific Objectives
1. To collect, clean, and pre-process a comprehensive dataset containing relevant features

associated with the target NCD.

2. To perform feature engineering and selection to identify the most impactful predictors of
the disease.

3. To implement and compare various machine learning classification algorithms.

4. To evaluate the model's performance using standard metrics (e.g Accuracy, Precision,
Recall).

5. To create a user-friendly interface/prototype that demonstrates the model's prediction
capabilities.

4. Scope of the Project



This project will focus on the prediction of one specific, prevalent non-transmitted disease. The
scope includes data acquisition, data preprocessing, model training, model validation, and the
development of a basic predictive prototype. The system will take a defined set of input
parameters (e.g, age, BMI, blood pressure, glucose levels) and output a probability score or
binary prediction.

5. Significance of the Project

The developed system offers significant value to public health and clinical practice. It will
provide a proactive screening tool that can be deployed at scale to identify at-risk individuals
early. This allows for timely intervention, lifestyle modifications, and early medication, which
can dramatically reduce morbidity and mortality associated with NCDs.

6. Methodology

The project will follow a standard Data Science/Machine Learning Methodology:

Data Acquisition and Cleaning: Sourcing a public or private health dataset (e.g., NHANES,
PIMA Indians Diabetes Dataset). Handling missing values, outliers, and data normalization.
Exploratory Data Analysis (EDA): Statistical analysis and visualization to understand data
distribution and feature correlation.

Feature Engineering and Selection: Creating new features and using techniques like Principal
Component Analysis (PCA) or feature importance ranking to select optimal inputs.

Model Training and Validation: Splitting data into training and testing sets. Training multiple
classification models.

Hyperparameter Tuning: Optimizing the best-performing models to maximize performance
metrics.

Prototype Development: Building a basic web application or script to demonstrate model
usage.

Technologies to be used include:

Programming Language: Python

Libraries: Pandas, NumPy (for data manipulation), Scikit-learn, TensorFlow/Keras (for ML
modeling), Matplotlib, Seaborn (for visualization).

Database: CSV/JSON files or basic SQL for dataset storage.

Web Framework (for Prototype): Flask/Streamlit.

7. System Requirements



Software Requirements

Python 3.8+

Jupyter Notebook/VS Code

Scikit-learn, TensorFlow/Keras libraries
Operating System: Windows/Linux/macOS
Tools: XAMPP, VS Code, Android Studio

Web Browser (Chrome/Firefox)
Hardware Requirements

Laptop/Desktop with a minimum of 8GB RAM
Multi-core processor (Core i5 or equivalent)

Sufficient storage for datasets and models (e.g., 256GB SSD)

8. Literature Review (Brief)

Prior research has demonstrated the effectiveness of ML in predicting various NCDs. Studies
utilizing algorithms like Random Forest and Deep Learning have shown high accuracy in
classifying patients at risk for conditions like heart disease and diabetes, outperforming
traditional clinical risk scores. Key challenges identified in the literature include model
interpretability (the "black-box™ problem), dataset bias, and the generalizability of models across
different populations. This project aims to focus on model explainability using techniques like
SHAP or LIME to address the interpretability challenge.

9. Expected Output

A refined, ready-to-use dataset for NCD prediction.

A fully trained, highly accurate machine learning model saved in a portable format (e.qg.,
Pickle/HDF5).

A detailed report comparing the performance of all tested ML algorithms.

A basic, functional web-based prototype where users can input parameters and receive a risk
prediction.

Complete project documentation and technical paper.



10. Conclusion

This project is a critical step towards modernizing NCD risk assessment. By harnessing the
predictive power of machine learning, the system will offer a powerful, non-invasive, and cost-
effective method to identify individuals at risk. The successful outcome will provide a valuable
decision support tool for healthcare providers, ultimately supporting the global effort to reduce
the burden of non-transmitted diseases through preventative medicine.



Project Title: ""Automated and Optimized Exam Seating
Arrangement System"'

1. Introduction

Managing large-scale examinations in educational institutions often involves the complex and
time-consuming task of manually assigning seats to students. This process is highly prone to
human error, inefficiency, and inconsistency, especially when dealing with constraints such as
maintaining adequate space between students, accommodating different subjects/courses, and
ensuring fair distribution. This project aims to design and develop an automated system that uses
optimization algorithms to generate the most efficient and conflict-free exam seating
arrangement, significantly reducing administrative overhead.

2. Problem Statement

The traditional manual method for creating exam seating plans is labor-intensive, slow, and
frequently results in logistical errors, leading to last-minute chaos and compromise of
examination integrity. There is a critical need for a standardized, efficient, and intelligent
system that can process a large volume of student and room data, apply multiple complex
constraints (e.g., separating students of the same course, class size limits), and generate an
optimal seating chart automatically.

3. Objectives of the Project

Main Objective

To design and implement a robust software system that automatically generates an optimized,
constraint-compliant seating arrangement for university or school examinations.

Specific Objectives
1. To collect and structure diverse data inputs, including student registration lists, course

codes, and room/hall capacity specifications.

2. Toimplement and integrate various optimization algorithms (e.g., greedy algorithm,
constraint satisfaction) to solve the seating arrangement problem efficiently.

3. To develop a user-friendly interface for inputting data, viewing generated seating plans,
and customizing constraints.

4. To validate the system's output against real-world exam requirements and measure its
efficiency improvement over manual methods.

5. To generate printable reports and digital seating charts for invigilators.

4. Scope of the Project



This project will focus on the complete end-to-end development of the system. The scope
includes:

Input Module: Handling input data (CSV/Excel files) for student lists (ID, Course), and room
specifications (Room ID, Capacity, Layout).

Core Logic/Algorithm: Implementing the optimization engine to assign seats based on the
primary constraint of separating students from the same course.

Output Module: Generating a final seating plan in a structured and exportable format
(PDF/JSON).

Basic Web/Desktop Interface: A simple GUI for system interaction.

The project will be limited to a single institution's structure and will not cover advanced features
like biometric verification or dynamic, on-the-spot changes to the room layout.

5. Significance of the Project

The automated seating arrangement system offers immense value to educational administrators
and staff.

Increased Efficiency: Reduces the time required for seating planning from days/hours to
minutes.

Enhanced Integrity: Minimizes the possibility of cheating by ensuring maximum separation of
students taking the same exam.

Reduced Errors: Elimin eliminates human errors associated with manual data handling and seat
assignments.

Cost-Effectiveness: Frees up administrative staff for other essential tasks, leading to better
resource utilization.

6. Methodology

The project will follow a standard Software Development Life Cycle (SDLC) model, focusing on
an agile approach for iterative development and testing.

Technologies to be used

Programming Language: Python (due to its rich ecosystem of libraries for logic and web
development).

Libraries: Pandas (for data manipulation), custom Optimization/Constraint Programming
libraries or implementations (essential for the core logic).

Database: SQLite or PostgreSQL for storing student/room/seating data.

Web Framework (for Prototype): Flask or Django (for building the user interface).
Reporting: Libraries for generating PDF/Excel output.



7. System Requirements

Software Requirements

Python 3.8+

Database Server (e.g., PostgreSQL/SQL.ite)
Operating System: Windows/Linux/macOS

Web Browser (Chrome/Firefox/Edge)
Development Environment: VS Code or PyCharm
Database: MySQL

Tools: XAMPP, VS Code, Android Studio

Hardware Requirements

Laptop/Desktop with a minimum of 8GB RAM (for running the optimization processes).
Multi-core processor (Core i5 or equivalent).

Sufficient hard disk space for the development environment and data storage.

8. Literature Review (Brief)

The problem of optimal seating arrangement is a known application of graph coloring and
constraint satisfaction problems in computer science. Previous solutions often rely on Greedy
Algorithms or more complex techniques like Genetic Algorithms to handle high complexity
and multiple constraints. A review of existing proprietary and open-source systems shows a
general lack of flexibility in constraint definition and poor user experience. This project will
draw upon successful Constraint Programming models while prioritizing a highly intuitive and
customizable user interface to overcome these common limitations.

9. Expected Output

A well-defined Database Schema for managing all relevant data.

A Core Optimization Engine that can solve the seating problem efficiently.

A Functional Web Application/Prototype for demonstrating the system's capabilities.
Detailed Digital and Printable Reports of the generated seating plan, showing student name,
ID, course, room, and seat number.

Comprehensive Project Documentation (Technical Report, User Manual).

10. Conclusion

The "Automated and Optimized Exam Seating Arrangement System™ is a necessary and highly
valuable software solution for educational administration. By integrating modern optimization



techniques with a user-friendly interface, the project promises to deliver a system that is not
only highly accurate and efficient but also significantly improves the overall integrity and
logistical management of academic examinations.



