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Abstract of Thesis

Contrastive learning, when scaled and adapted judiciously, offers a unifying objective for
training foundation models that generalize from visual signals to multi—-modal domains. This
thesis shows how three complementary projects push that premise across granularity, super—
vision, and modality. In the first project, we propose a self-supervised pixel-level contrastive
learning framework, PixCon. It investigates the effective components of current dense con—
trastive learning frameworks and systematically integrates them with a novel semantic reweight—
ing mechanism, which enables simple pixel-level learning to outperform complex region—level
approaches on dense visual prediction tasks such as detection and segmentation. In the second
project, we propose a training—free zero—shot video summarizer by reformulating the classic di-
versity and representativeness video summarization heuristics as quantifiable scores based on
contrastive losses, entirely eliminating task-specific fine—tuning while outperforming supervised
baselines on TVSum and SumMe. In the third project, we investigate the potential of discrimi-
native contrastive learning on generative models such as large language models on multi-modal
video applications. Concretely, we propose the S2L framework that couples a video large lan—
guage model that can perform a query—focused summarization task with a contrastive grounding
module, transforming textual form summaries into precise timestamps and achieving new best
results on ETBench localisation tasks. Collectively, these studies demonstrate that carefully en-—
gineered contrastive objectives can endow a wide spectrum of benefits on the pre—training and

the applications of foundation vision and vision—language models.
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