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Stanford University Research Staff - Gevaert Lab Stanford, CA 09/2023-present

- 3D B-VAE for Lung Nodule Analysis. Engineered a novel 3D 3-Variational Autoencoder for lung CT images,
enabling self-supervised learning of tumor morphology without manual labels. The model efficiently reconstructed
3D lung nodule volumes with high fidelity (SSIM 0.774, PSNR 26.1), outperforming conventional radiomics in
capturing fine-grained structural details while compressing images into a compact latent representation.

- Discovered clinically meaningful latent features: Demonstrated that the B-VAE’s latent space encodes
important tumor characteristics — for example, latent dimensions strongly correlated with nodule size (after
UMAP visualization). By manipulating these latent vectors, the model can synthesize new realistic lung lesions
of varying sizes, showcasing an ability to simulate disease progression scenarios for data augmentation and
hypothesis generation.

- Advanced predictive modeling of cancer outcomes: Leveraged the learned 3D embeddings to predict critical
clinical endpoints on an independent radiogenomic dataset. Our 3-VAE achieved accurate predictions of
pathological nodal metastasis stage and KRAS mutation status, performing on par with fully supervised models.
This work established the B-VAE as a pretrained foundational model for medical imaging, capable of transferring
to downstream tasks and ultimately guiding personalized treatment strategies.

- Al-Based Multi-Modal COVID-19 Triage Model. Developed an Al-driven triage system integrating multi-modal
data — chest CT radiomics (9,943 features) combined with patient clinical and lab records — to predict critical
outcomes (ICU admission, need for mechanical ventilation, mortality) in COVID-19 patients. This model was
trained on a large multi-hospital cohort (n=1,662) and externally validated on independent cohorts (n=1,362),
achieving high predictive accuracy (AUROC ~0.85—-0.94 across tasks).

Subtle Medical Inc. Deep Learning Research Scientist Menlo Park, CA  08/2021-08/2023

- Quality Control in 3D MRI Co-Registration. Developed a self-supervised model that integrates innovative
augmentation strategies and custom loss formulations to enhance multi-contrast MRI registration, resulting in
significant improvements in image fidelity and registration accuracy on benchmark datasets.

- Self-Supervised Coverage Detection for Medical Imaging. Pioneered a framework for robust coverage
detection by incorporating novel key point detection algorithms and tailored loss adaptations. This strategic
approach, developed in collaboration with junior researchers, led to substantial performance gains on proprietary
datasets.

Stanford University Research Assistant Stanford, CA 07/2020-07/2021

- Carmorilo Lab. Conducted research in traumatic brain injury biomechanics, biomedical statistics, and machine
learning, contributing to 5 co-authored publications on head-impact subtyping, brain-strain prediction, and sensor-
based injury modeling.

- Machine-learning-based head impact subtyping. Developed ML methods based on the spectral densities of
head kinematics to identify distinct impact subtypes and improve traumatic brain injury prediction across
heterogeneous head-impact scenarios.

- Subtype-specific brain strain modeling. Showed that the relationship between head kinematics and
cumulative strain damage measure (CSDM) is piecewise multivariate linear across impact subtypes, supporting
more accurate subtype-aware prediction models.

- Wearable-sensor measurement window design. Helped determine the optimal time window of head
kinematics measurement needed to reliably estimate brain strain and strain rate from American football impacts.

- Interpretable statistical analysis of kinematic predictors. Applied rigorous statistical modeling to identify the
most predictive head-motion features for traumatic brain injury, clarifying how measurable kinematics relate to
brain strain outcomes.

- Cross-domain evaluation of brain injury criteria. Demonstrated that the relationship between standard brain
injury criteria and simulated brain strain differs across impact types, highlighting the need for more context-
specific injury assessment models.

- Gevaert Lab. Integrated multi-modal pre-training (SimCLR, BYOL, DINO) across pathology, CT, and EHR data to
predict post—PD-L1 treatment outcomes; published findings in peer-reviewed journals.

- Chaudhari Lab. Participated in the Opportunistic CT initiative by designing, training, and rigorously evaluating a U-
Net based segmentation pipeline (U-Net based) to automatically delineate vertebral structures in sagittal CT slices.
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