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Abstract: In this talk, I will present an overview of algorithmic frameworks developed in my laboratory to address 
key challenges in personalized medicine. The discussion will focus on three primary directions: (a) the REFINED 
CNN framework, which leverages Bayesian multidimensional scaling to transform high-dimensional vectors into 
compact image representations, thereby enabling convolutional neural network–based feature extraction and 
improved predictive accuracy; (b) the design of a similarity-driven Topological Regression framework, providing 
a statistically rigorous method for predicting drug responses that achieves performance comparable to state-of-
the-art deep learning approaches, while offering substantially lower computational cost and enhanced 
interpretability; and (c) recent progress in model evaluation and reusability assessment, aimed at ensuring 
robustness and reproducibility in personalized medicine applications. 
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