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Synthetic Data Generation and Evaluation Techniques for Classifiers
in Data Starved Medical Applications

PROJ24001

This study presents a robust framework for asthma prediction using machine
learning and data augmentation techniques to address class imbalance in medical
datasets. The pipeline integrates several modules, including data collection,
preprocessing, class imbalance handling, model training, evaluation, and prediction.
Three synthetic oversampling techniques—Standard SMOTE, Auto encoder-based
generation, and Incremental SMOTE—were compared to enhance minority class
representation. A Random Forest classifier was used for prediction, and performance
was evaluated using Fl-score, recall, precision, ROC-AUC, and precision-recall curves.
Among the models, SMOTE-enhanced training yielded improved recall and F1-score.
A prediction module was also developed for personalized asthma risk assessment,
classifying patients as Healthy or Asthma with corresponding risk levels. This
modular and scalable architecture allows easy adaptation to other healthcare
prediction problems involving imbalanced data. The final results, including a
comparative performance analysis of oversampling techniques, were saved for
further evaluation and clinical decision support integration.

Customer Behavior Analysis and Predictive Modeling in Supermarket
Retail A Comprehensive Data Mining Approach

PROJ24002

This project presents a comprehensive data mining and predictive modeling
approach to analyze customer behavior in a supermarket retail setting using the
Instacart dataset. The process begins with data selection and integration of
transactional records and product metadata, followed by detailed preprocessing,
including handling missing values and encoding categorical variables.
Customer-level features such as total items purchased, distinct items, and average
basket size are derived from historical order data. These features are used to label
customers into spending categories—Low, Medium, or High—based on quantile
thresholds. Using these labels, machine learning models like Multi-layer Perceptron
(MLP) and Support Vector Classifier (SVC) are trained and evaluated, with SVC
selected for deployment due to its performance. The model and its corresponding
scaler are serialized for reuse in real-time predictions. A user-interactive prediction
function is also implemented, allowing input of shopping behavior metrics to classify
a customer’s spending category and provide tailored business insights. This system
enables retailers to segment customers effectively, predict purchasing behavior, and
personalize marketing strategies to maximize customer lifetime value.
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Al-Driven Meat Food Drying Time Prediction for Resource
Optimization and Production Planning in Smart Manufacturing

PROJ24010

This project presents an Al-driven solution for predicting meat drying time in smart
manufacturing environments to enhance resource optimization and production
planning. Using real-world data from a meat drying process, key parameters such as
moisture, protein, fat content, temperature, humidity, and energy consumption were
analyzed. The data underwent preprocessing, including handling missing values and
label encoding, followed by training and evaluation using two machine learning
models: XGBoost Regressor and a Multi-Layer Perceptron (MLP) Neural Network.
Both models demonstrated strong predictive capabilities, with performance
assessed through MAE, RMSE, and R? metrics. A user interface was designed to allow
real-time predictions, making the solution practical for deployment via a Flask-based
web application, supporting data-driven decision-making in smart food
manufacturing.

Deep Classification of Algarrobo Trees in Seasonally Dry Forests of
Peru Using Aerial Imagery

PROJ24022

Plus trees are superior individuals selected for their exceptional genetic and
morphological traits—such as health, growth form, and seed productivity—and play
a vital role in sustainable forest management and reforestation. This study proposes
an automated approach to classify plus trees of the algarrobo species (Neltuma
pallida) using RGB aerial imagery and deep learning algorithms. A dataset combining
geographic, phenological, and morphometric data was compiled with support from
the Peru National Forest Service, and aerial imagery was processed to distinguish
between plus and non-plus specimens. Three state-of-the-art convolutional neural
networks—ResNet50, EfficientNetB0, and MobileNetV2—were evaluated, alongside a
custom lightweight architecture named AlgarroboNet, designed specifically for this
task. The models were assessed using hold-out validation across multiple trials. The
results indicate the feasibility of deep learning-based classification for large-scale
identification and inventory of plus trees, providing a scalable tool to support
conservation planning and reforestation programs.
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A Hybrid Machine Learning Model for Efficient
XML Parsing

PROJ24026

This project presents an intelligent algorithm selection system designed to predict
the most efficient parsing algorithm based on file characteristics, such as file size and
number of CPU cores. Utilizing a dataset, the system performs comprehensive
exploratory data analysis (EDA) and applies machine learning models, including
Artificial Neural Networks (ANN), Support Vector Machines (SVM), and a Hybrid
Voting Classifier combining both. Data preprocessing includes label encoding and
feature scaling for model readiness. Hyper parameter tuning is implemented for SVM
using GridSearchCV, while ANN leverages adaptive learning and early stopping to
optimize performance. The models are evaluated using confusion matrices and
accuracy scores. The hybrid model achieves superior accuracy by leveraging the
strengths of both individual models. A user interface allows real-time predictions
with class probabilities and graphical comparison. This system provides a robust
decision-making tool for algorithm selection, enhancing parsing efficiency and
resource utilization in software environments handling large or variable file sizes.

Predicting the Compressive Strength of Recycled Concrete Using
Ensemble Learning Model

PROJ24032

This project focuses on predicting the compressive strength of concrete using
machine learning techniques, based on its material composition and age. The
dataset comprises several key input features including the amounts of cement, blast
furnace slag, fly ash, water, superplasticizer, coarse aggregate, fine aggregate, and
the age of the concrete in days. The goal is to develop an accurate predictive model
that can estimate the compressive strength of concrete, which is essential for
ensuring the structural integrity and durability of construction projects. The project
pipeline includes multiple stages, beginning with data loading and preprocessing.
The data is imported from a CSV file, where any missing values are filled with zeros,
and the features are normalized using MinMax scaling to bring all variables into a
similar range. Next, the dataset is divided into training and testing sets to allow for a
fair and unbiased evaluation of the models. Three machine learning algorithms are
employed: Random Forest, Polynomial Regression, and XGBoost. These models are
trained and tested to determine how well they can predict compressive strength.
Their performance is evaluated using standard regression metrics, including Mean
Squared Error (MSE), Root Mean Squared Error (RMSE), R-squared (R2?), and Mean
Absolute Error (MAE). To visually compare model performance, a bar chart is created
showing the MSE values for each approach. The results indicate that XGBoost
outperforms the other models in terms of accuracy. As a final step, the XGBoost
model is saved using the pickle library, enabling its reuse for future predictions or

deployment in real-world applications.
elysiumpro.in | 99447 93398
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Adaptive Optimizable Gaussian Process Regression Linear Least
Squares Regression Filtering Method for SEM Images

PROJ24033

Scanning Electron Microscopy (SEM) is a powerful imaging technique widely used in
material science and nanotechnology for high-resolution surface characterization.
However, SEM images often suffer from significant noise introduced during
acquisition due to factors like low electron counts or environmental disturbances.
Effective noise reduction is critical for accurateinterpretation and analysis of SEM
images. This work explores and evaluates a hybrid filtering framework combining
traditional and machine learning-based techniques to enhance the quality of SEM
images by improving their Signal-to-Noise Ratio (SNR).The proposed framework
incorporates a two-stage process. In the first stage, statistical features such as SNR,
mean intensity, and variance are extracted from image patches. These features serve
as inputs to a Gaussian Process Regressor (GPR), which is trained on synthetic data
to predict local noise variance. The experiment is conducted on a set of SEM images
divided into quadrants to analyze spatially varying noise behavior.

Prediction of Myocardial Infraction based on Non-ECG sleep data
Combined with domain knowledge

PROJ24036

The provided code presents a complete machine learning pipeline for classifying
sleep disorders based on lifestyle and sleep-related data, using methods such as
Random Forest and Convolutional Neural Networks (CNNs). This pipeline involves
data pre-processing (including handling missing values and label encoding), feature
selection, model training, evaluation with multiple metrics, and visualization of
results.This approach can be adapted effectively to predict myocardial infarction (Ml)
using non-ECG sleep data combined with domain knowledge. While MI diagnosis
traditionally depends on ECG and invasive tests, sleep and lifestyle features—such as
sleep duration, quality, stress, physical activity, and cardiovascular indicators—carry
important predictive information for Ml risk. By applying similar pre-processing and
modeling techniques from the sleep disorder classification code, these non-ECG
features can be leveraged to build robust Ml prediction models.Domain knowledge
plays a critical role in this adaptation by guiding the selection and interpretation of
relevant features associated with cardiovascular health, improving model accuracy
and clinical relevance. The Random Forest model provides interpretable feature
importance, while CNNs can capture complex temporal patterns in sequential sleep
data.
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Recognizing Supporting Standpoints for Online Restaurant Reviews:
Evidence From Tripadvisor

PROJ24061

This article presents a practical framework that analyzes a real dataset from
Tripadvisor with 2330 restaurant reviews. The reviews are written in English, and the
structure of the reviews is free, not following any specific form. We conducted four
experiments that exploited different artificial intelligence models and natural
language processing systems. Our results indicate that an online restaurant review
often shares several standpoints with another review of the same restaurant. Qur
results also illustrate that the number of agreed standpoints between reviews is not
related to the rating of the respective reviews. Likewise, the results imply that the
pattern of variation in the number of reviews (identified as supported with a specific
evidence intensity) is unrelated to the reviews' rating, where “evidence intensity”
refers to the number of shared standpoints between a review and its supporter
review. Additionally, if a restaurant review is found unsupported, the cause is mainly
related to how the review was structured and written. Our framework can be utilized
by online review platforms, such as Tripadvisor, to accredit or rank reviews based on
supporting evidence from other related reviews.

Shape Penalized Decision Forests for Imbalanced
Data Classification

PROJ24062

Class imbalance presents a significant challenge in binary classification, especially
when rare yet critical events are underrepresented in training data. Traditional
machine learning and deep learning methods often struggle with this issue, while
decision trees and random forests combined with sampling technigques have shown
promise but can lead to information loss and increased complexity. This paper
proposes Shape Penalized Decision Forests, a novel classifier that incorporates a
penalty on the surface-to-volume ratio of decision sets during tree construction to
inherently handle class imbalance without relying on oversampling or
undersampling. By integrating ensemble methods such as bagging and adaptive
boosting, the approach improves predictive accuracy and generalization. Extensive
evaluation on twenty benchmark tabular datasets with varying imbalance ratios
demonstrates superior performance compared to state-of-the-art data-level and
algorithmic-level methods. Additional tests on simulated datasets highlight the
model's strong generalization. Statistical significance analyses confirm the
robustness of the method. A Python package, ‘imbalanced-spdf, is released to
facilitate adoption.
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SCM-DL: Split-Combine-Merge Deep Learning Model Integrated With
Feature Selection in Sports for Talent Identification

PROJ24064

Talent Identification (TID) is crucial for early detection of athletes’ potential in
specific sports branches. Existing Al-based TID methods face challenges with
complex, non-linear data, scalability, hierarchical structures, incomplete inputs, and
lack of adaptability across datasets. To overcome these, we propose a two-stage TID
framework. The first stage (TID1) uses a Shallow Deep Learning (SDL) model to
classify admitted athletes, achieving 98.85% accuracy. The second stage (TID2)
focuses on classifying athletes into sports branches—football, basketball, volleyball,
or athletics—by applying nine feature selection techniques to reduce dimensionality.
We introduce a novel SCM-DL deep learning classifier with parallel and combinatorial
layers, outperforming traditional classifiers such as Random Forest and SVM,
Integrated with RFE_DTC feature selection, SCM-DL achieved 97.40% accuracy and a
Matthews Correlation Coefficient of 96.6% using only six features. This approach
effectively guides coaches in focusing on key performance metrics, improving talent
identification precision and efficiency.

Enhancing stress detection in IT workplaces: Integrating machine
learning, visual processing, and privacy-enhancing techniques

PROJ24069

Identifying stress in IT employees requires advanced technologies that balance
accurate detection with ethical and privacy concerns. This study addresses the
challenges of precisely recognizing diverse stress responses while safeguarding
sensitive mental health data through machine learning and visual processing
technigues. The proposed system integrates customized stress detection algorithms
designed to account for individual differences, alongside state-of-the-art encryption
methods to ensure data confidentiality. By combining these approaches, the system
enhances both the accuracy and reliability of stress identification and alleviates
privacy concerns related to sensitive information handling. Experimental results
demonstrate that the system outperforms existing models in terms of accuracy,
precision, and scalability. This framework offers a promising solution for real-time,
privacy-preserving stress monitoring in the workplace, supporting IT organizations
in fostering healthier work environments.

elysiumpro.in | 99447 93398
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RFMVDA: An Enhanced Deep Learning Approach for Customer
Behavior Classification in E-Commerce Environments

PROJ24070

Customer Relationship Management (CRM) systems have evolved into
Software-as-a-Service platforms enhanced by Customer Data Platforms (CDP) that
continuously collect customer behavior data. In the rapidly growing e-commerce
sector, customer classification and analysis demand models that capture dynamic
and complex behaviors. Traditional RFM (Recency, Frequency, Monetary) models face
limitations in this environment due to difficulties in collecting and reflecting
real-time customer interactions. To address these challenges, we propose the
RFMVDA model, which extends RFM by incorporating Visits, Durations, and Actions
to better capture customer sessions and behaviors in e-commerce contexts.
Leveraging this enriched data, we developed a Deep Neural Network (DNN) for
customer segmentation and behavior prediction. Experimental results demonstrate
that the RFMVDA-based model achieves a high segmentation accuracy of 92.98%,
outperforming traditional methods. This approach provides a more comprehensive
and accurate tool for understanding and predicting customer behavior in the
e-commerce environment, facilitating more effective marketing and customer
management strategies.

A Cloud-Based Optimized Ensemble Model for Risk Prediction of
Diabetic Progression

PROJ24072

This study presents an optimized ensemble algorithm combining Light
Gradient-Boosting Machine (LightGBM) and K-Nearest Neighbour (KNN) for
predicting the progression risk of Type 2 Diabetes. Utilizing patient health
parameters and serum measurements, the model classifies patients as high or low
risk. Optimization techniques, including 10-fold cross-validation and grid search,
enhance model performance. The ensemble employs a soft voting classifier to
leverage the strengths of both LightGBM and KNN. Implemented on Microsoft Azure
Machine Learning, the approach benefits from cloud scalability and integration
potential with loT-based healthcare systems, enabling remote patient monitoring.
The ensemble achieved an AUC-ROC score of 83.2% and 75% accuracy, outperforming
other classification and ensemble models. Validation on an additional risk prediction
dataset confirmed its robustness. This predictive model offers valuable insights for
patients and medical professionals, supporting timely interventions and improved
management of diabetes progression.

elysiumpro.in | 99447 93398
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Personalized Learning Through MBTI Prediction: A Deep Learning
Approach Integrated With Learner Profile Ontology

This paper presents a novel personalized e-learning framework that integrates MBTI
personality prediction with deep learning and a Learner Profile Ontology (LPO) to
enhance learning recommendations. Leveraging the BERT Transformer model, the
approach accurately predicts learners’ personality types, addressing data imbalance
through oversampling techniques. The predicted MBTI profiles are incorporated into
a Semantic Web Rule Language (SWRL)-based ontology, enriched with WordNet, to
semantically align learning resources with individual learner traits. This integration
enables more precise personalization by adapting content to match learners’ unique
preferences and styles. Experimental results demonstrate that the proposed method
significantly improves prediction accuracy, learner satisfaction, and educational
outcomes. The framework addresses challenges in handling large data volumes
while balancing accuracy and efficiency, offering a sustainable solution for adaptive
e-learning environments. This work highlights the potential of combining advanced
Al techniques with semantic technologies for more effective personalized education.

PROJ24074

FastGEMF: Scalable High-Speed Simulation of Stochastic Spreading
Processes Over Complex Multilayer Networks

Predicting stochastic spreading processes across large-scale multi-layered networks
remains a significant computational challenge due to the intricate interplay between
network structure and spread dynamics. This study introduces FastGEMF, a novel,
scalable simulation framework for exact, high[l]speed modeling of Markov chain
processes on complex multi-layer networks. Inspired by the Gillespie algorithm and
optimized for efficiency, FastGEMF achieves logarithmic time complexity per event,
enabling simulations on networks with millions of nodes and edges without
sacrificing accuracy. It introduces an event-driven algorithm with cautious update
strategies, supporting diverse multi-compartment spreading processes. FastGEMF is
implemented in Python programming language as an open-source package,
providing accessibility to researchers and practitioners across domains such as
epidemiology, cybersecurity, and information propagation, establishing an exact
baseline for model validation and comparative analysis

PROJ24080
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Artificial Intelligence in Dyslexia Research and Education: A Scoping
Review

PROJ24090

This scoping review explores the evolving role of Artificial Intelligence (Al) in dyslexia
research and education, mapping current applications, emerging trends, and
existing gaps. Al technologies such as machine learning, natural language
processing, and adaptive learning systems have shown potential in early detection,
personalized interventions, and support tools for dyslexic learners. The review
examines peer-reviewed studies and gray literature to assess how Al contributes to
diagnosis accuracy, reading and writing support, and inclusive learning
environments. Key findings reveal a growing interest in Al-driven screening tools and
educational apps that adapt to individual learning patterns. However, ethical
concerns, data privacy, and the need for more diverse training datasets remain
challenges. This review highlights interdisciplinary collaboration as essential to
integrating Al effectively into dyslexia support systems. It also underscores the need
for longitudinal studies to evaluate long-term outcomes. Overall, Al offers promising
avenues for enhancing dyslexia education but requires careful, evidence-based
implementation.

Comparative Study of Machine Learning and Deep Learning Models
for Early Prediction of Ovarian Cancer

PROJ24094

This study presents a comparative analysis of machine learning and deep learning
models for the early prediction of ovarian cancer. Various algorithms, including
traditional classifiers like Support Vector Machines (SVM), Random Forest, and
Logistic Regression, are compared with deep learning approaches such as
Convolutional Neural Networks (CNNs) and Long Short-Term Memory (LSTM)
networks. The models are evaluated on clinical and imaging datasets to assess their
accuracy, sensitivity, and specificity in detecting ovarian cancer at early stages.
Results demonstrate that deep learning models generally outperform traditional
methods, offering improved predictive capabilities that can aid timely diagnosis and
enhance patient outcomes.

elysiumpro.in | 99447 93398
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An Analysis of Semi-Supervised Machine Learning in Electrical
Machines

PROJ24093%

This research explores semi-supervised learning approaches to improve fault
diagnosis and performance monitoring in electrical machines, where labeled data is
limited. The study applies algorithms that leverage both labeled and unlabeled data
to enhance model accuracy. Results demonstrate better detection rates compared to
purely supervised or unsupervised methods. The approach supports predictive
maintenance and operational efficiency. Challenges in industrial implementation
and data quality are addressed. Findings suggest semi-supervised learning as a
practical solution for smart manufacturing.

Ad Click Fraud Detection Using Machine Learning and Deep
Learning Algorithms

PROJ24100

The Python script presents a complete machine learning pipeline for detecting ad
click fraud using both classical and deep learning methods. It starts by loading and
preprocessing the dataset (ad_click_fraud_dataset_updated.csv), removing
unnamed columns and handling missing values. Feature engineering is performed
by extracting temporal features from timestamps and calculating behavioral metrics
like click speed and click rate. The data is split into features (X) and labels (y), then
divided into training and testing sets.Two models are explored: a simplified
Multi-Layer Perceptron (MLP) and a lightweight 1D Convolutional Neural Network
(CNN). The MLP uses a small training subset, shallow architecture, and limited
iterations to target moderate accuracy (~80%). The CNN employs a reduced training
size (40% of training data), high dropout, and a compact design aiming for around
90% accuracy. Both models are evaluated on the test set, and their accuracies are
compared using a bar chart. Additional visualizations include a histogram for
exploratory data analysis. Finally, the trained MLP model is saved with Python'’s
pickle module for future use. Overall, the script demonstrates a controlled
experiment to compare neural network approaches in fraud detection under
deliberate constraints.

elysiumpro.in | 99447 93398
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A Novel Partitioned Random Forest Method-Based Facial Emotion
Recognition

The provided project implements three distinct deep learning models using
TensorFlow and Keras, demonstrating image classification and sequence modeling
workflows. Initially, it constructs a Convolutional Neural Network (CNN) to classify
images loaded from a directory dataset, where images are resized and batched for
training and validation. The CNN architecture includes multiple convolutional layers
with ReLU activations and max-pooling, followed by dense layers for final
classification. Sample images from the training dataset are visualized to provide
insight into the data. Random dummy data simulates training inputs to validate
model functionality. Finally, the MobileNetV2 architecture, a lightweight pre-trained
convolutional neural network, is adapted for classification tasks by excluding its top
layers and adding global average pooling and dense layers tailored to the target
number of classes. This model is also trained on randomly generated data for
demonstration. After training, the models' accuracies are compared through a bar
chart visualization. Both CNN and MobileNetV2 models are saved for future use,
highlighting a comprehensive approach to exploring different neural network
architectures for classification challenges. The code integrates visualization, model
compilation, training, evaluation, and persistence, serving as a practical framework
for experimenting with deep learning techniques on diverse data types.

PROJ24103

Cardiac Clarity: Harnessing Machine Learning for Accurate
Heart-Disease Prediction

Heart disease continues to be a leading cause of death globally, highlighting the
urgent need for reliable and early diagnostic tools.Cardiac Clarity explores the
application of machine learning algorithms to enhance the accuracy of heart disease
prediction using patient medical data. By analyzing features such as age, blood
pressure, cholesterol levels, and other clinical indicators, the system is trained to
recognize patterns associated with cardiac risk. Machine learning models are
developed and evaluated to identify the most effective approaches for distinguishing
between healthy individuals and those at risk of heart disease. The study
demonstrates that machine learning can significantly improve predictive
performance compared to traditional diagnostic methods, offering a powerful
decision-support tool for clinicians. This work underscores the potential of artificial
intelligence in transforming preventive cardiology and supporting timely,
data-driven healthcare decisions.

PROJ24106

L elysiumpro.in | 99447 93398











































































