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Motivation

● Most existing works merely focus on learning holistic global features.

● However, fine-grained structures such as the correspondences between 
regions in a video and nouns in a caption and distinction between temporal 
frames have been proved important for downstream tasks.
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Motivation

● Fine-grained structures

● Is it possible to integrate these fine-grained structures into training?
Correspondence between regions and nounsSimilar scores between different frames.
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S-ViLM (Structured Video-Language Modeling)



Temporal Grouping
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Temporal Grouping

● Background-foreground assignment

● Grouping as a binary classification problem
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Spatial Grounding

● Noun token extraction
○ Extract nouns from the caption
○ Prompt with templates
○ Feed into the text encoder to obtain noun tokens
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Spatial Grounding

● Region token extraction
○ Region tokens are extracted by group tokens
○ They aggregate semantically similar video patches into clusters.
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Spatial Grounding

● Grounding similarity
○ Intuitively, it encourages each noun to be grounded to one or a few group tokens.
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Spatial Grounding

● Grounding loss
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Global Contrastive Loss
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Experimental Results: Text-Video Retrieval

Text-video retrieval evaluation on MSR-VTT.



Experimental Results: VQA & Action Recognition & TAL
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Visualization

Caption: The boat makes a turn to the right.

Caption: A man was driving a tractor for land reclamation.

baseline temporal-aware

Inter-clip Spatial GroundingIntra-clip Temporal Grouping



Summary

● We propose S-ViLM, a dual-encoder video-language modeling framework, 
making use of structured video-caption interactions

○ Temporal grouping to learn temporal-aware features
○ Spatial grounding to align regions and noun phrases

● Experimental results have demonstrated the effectiveness of S-ViLM on four 
downstream tasks, including text-video retrieval, video question 
answering, video action recognition, and temporal action localization


