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Motivation

Chest X-ray (CXR) is the most frequently performed medical imaging examination worldwide. Recent vision-language
models (VLMs) such as LLaVA-Rad achieve state-of-the-art results on CXR report generation, yet they process the entire
image at a fixed resolution in a single pass—unlike radiologists, who actively zoom in on suspicious regions. ZoomEye
is a training-free, model-agnostic tree-search algorithm that simulates this human-like zooming behavior by navigating a
hierarchical image tree to collect fine-grained visual evidence.

This thesis investigates whether ZoomEye can improve LLaVA-Rad on two complementary tasks: (1) classifying radiological
findings on the large-scale MIMIC-CXR-JPEG dataset (CheXpert 14 labels), and (2) localizing findings via phrase grounding
on the MS-CXR benchmark. The results will be compared against standard supervised classifiers and analyzed across different
ZoomEye configurations.

Objectives

¢ Integrate LLaVA-Rad as the vision-language backbone into the ZoomEye tree-search framework to enable zoom-based
CXR analysis.

* Benchmark classification performance against standard supervised classifiers on MIMIC-CXR-JPEG

* Evaluate spatial localization using the MS-CXR phrase-grounding annotations

Prerequisites

* Solid background in machine learning and deep learning
* Good programming skills in Python

* Confidence in reading and understanding research papers

If this topic has sparked your interest, write me an email and we can discuss the proposal in more detail. Please include your
current transcript and CV.
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