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Foundation models have revolutionized artificial intelligence. While they possess strong generalization
capabilities, tailoring them to specialized domains typically requires task adaptation beyond off-the—
shelf prompting to approach optimal performance, which can be resource-intensive due to annotation costs
and computational demands. To accommodate real-world constraints, this thesis explores data— and
parameter—efficient adaptation, establishing a spectrum of adaptation strategies ranging from parameter
tuning to input-level optimization and training—free interaction. We present three complementary
projects that advance this premise across different levels of model access. First, regarding parameter-—
efficient fine—tuning for volumetric medical data, we propose ILD-Slider, a framework integrating
anatomy—guided slice selection with a novel Slice-level 3D Adapter for efficient diagnosis. Second,
shifting to input—level optimization for Visual In—-Context Learning (VICL), we propose E-InMeMo, which
introduces learnable perturbations to input prompts to enhance few—shot performance without backbone
tuning. Third, investigating training—free interaction for proprietary generative models where gradients
are inaccessible, we propose VASCAR, a visual-aware self-correction framework that steers black-box
models through iterative visual feedback for superior layout generation. Collectively, these studies
demonstrate effective strategies for adapting foundation models across varying degrees of parameter
access and data availability, offering scalable solutions for specialized applications.
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