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Hub text identification for cross-modal embeddings

Can you trust these search results?

Abstract
Cross-modal embeddings, which map images and texts into a shared space, enable cross-modal retrieval. However, “hub”
embeddings that exhibit spuriously high similarity to many queries regardless of true relevance are widely observed and degrade
retrieval reliability. To analyze the nature of hubs, we propose a method for identifying “hub texts,” which show unreasonably
high similarity to many unrelated images. We demonstrate that these texts significantly degrade retrieval performance in practice.
This identification is essential for understanding the behavior of hub texts and is a key step toward mitigating their impact. Despite
recent advances in AI, including embedding models, reliability remains an open challenge. In particular, the conditions under which
models exhibit unexpected behavior are not yet well understood. Our findings contribute to a deeper understanding of model
behavior and reliability in modern AI systems.
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