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Motivation

LLaVA-Rad is a state-of-the-art vision-language model specifically fine-tuned for radiological image understanding and report
generation. While these multimodal large language models show impressive performance on medical imaging tasks, their
decision-making processes remain largely opaque. This lack of interpretability poses significant challenges in clinical settings
where understanding why a model makes a particular diagnosis is crucial for physician trust and patient safety.

SHAP (SHapley Additive exPlanations) provides a theoretically grounded framework for explaining model predictions by
attributing importance scores to input features. However, applying SHAP to multimodal vision-language models presents
unique challenges due to the complex interplay between visual and textual representations. This thesis will develop and
evaluate SHAP-based interpretability methods specifically tailored for LLaVA-Rad, enabling clinicians to understand which
image regions and linguistic patterns drive diagnostic predictions.

Objectives

• Implement SHAP-based explanation methods for LLaVA-Rad’s vision-language architecture, handling both image patches
and text tokens.

• Evaluate interpretability quality through quantitative metrics (faithfulness, localization) and qualitative assessment.

Prerequisites

• Good programming skills in Python and PyTorch

• Optional: Prior experience working with Large Language Models

• Optional: Participated in the ISS Deep Learning Lab or took the Deep Learning exam with good results

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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