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e Conducted research focused on classifying patients with Postural Orthostatic Tachycardia Syndrome
(POTS) by designing and optimizing advanced deep learning models, including Transformer architectures,
Temporal Convolutional Networks (TCN), and Long Short-Term Memory (LSTM) in PyTorch,
using physiological time-series data derived from electrocardiogram (ECG) and chest-worn accelerometers. Im-
proved latent feature representations of physiological signals through Self-Supervised Learning (SSL)-based
Contrastive Learning frameworks, achieving strong performance on an independent holdout test set with Ba-
lanced Accuracy of 86.77%, Sensitivity of 93.55%, Specificity of 80.00%, Precision of 96.67%, and F1 Score of
95.08%, thereby demonstrating clinical validity and effectiveness of the proposed methodology.

e Conducted research to improve model performance by utilizing synthetic data generation techniques (Gaussian
Copula, Conditional GAN (CTGAN), Bayesian Network (BN), TVAE , RTVAE, Denoising Diffu-
sion Probabilistic Models (DDPM)) using TensorFlow, PyTorch, and Python to address data scarcity
issues in developing machine learning models for QTc interval monitoring in Cardiac Surgery Intensive Care
Unit (CSICU), achieving 92% MCC in collaboration with a Cardiology fellow.

e Designed, implemented, and deployed an Al-powered web application for Alzheimer’s drug repurposing rese-
arch, leveraging Graph of Thought (GoT), Retrieval-Augmented Generation (RAG), and LLMs to
derive insights from a graph-based knowledge base (Memgraph) summarizing Alzheimer’s Disease drugs, genes,
pathways, and other biological entities, enabling their effective utilization in research

e Fine-tuned open-source large language models using an Alzheimer’s dataset and compared this with an
approach combining Retrieval-Augmented Generation (RAG) and chain of thought, achieving 80.7%
accuracy, while also co-leading the evaluation of these models and contributing to a ReactJS and Python-
based web application featuring a leaderboard for performance metrics.

e Implemented and tested RAG-based approaches with graph of thought methodology, combining and
evaluating performance with both fine-tuned large language models on Alzheimer’s knowledge graph
data and non-fine-tuned models, achieving 80.3% accuracy using Python and Weaviate.

e Conducted data cleaning, exploratory analysis, preprocessing, feature engineering, and machine
learning on a spinal surgery dataset in Python, achieving balanced accuracies of 0.75 for binary discharge
disposition (home or non-home), 0.73 for binary hospital stay length (greater than 7 days), and 0.64 for binary
90-day readmission.
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