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Our framework: 1) is capable of generating fine-grained captions for long videos, 2) does not require 
any target dataset annotations, and 3) avoids high inference costs.
1. Segment-level caption generation: Generate captions for short segments using off-the-self VLMs.
2. Scene graph parsing: Convert segment captions into scene graphs using a textual scene graph parser.
3. Graph consolidation: Perform Hungarian Matching  between two sets of object nodes from each graph.
4. Graph-to-text generation: Translate consolidated graph into a video caption using graph-to-text model.

Zero-shot video captioning results

Recent advances in VLMs have significantly improved captioning for images and short videos. 
However, captioning longer videos remains challenging:
• Limited temporal receptive fields restrict holistic contextual understanding of long videos.
• Train models on long videos require large training datasets and substantial computational resources.
• LLM-based methods avoid training but have high inference costs and produce suboptimal results.M
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• Captioning short segments and long videos share common goals.
• High-quality information for each segments can be extracted by leveraging existing models.
• Video contain closely related contexts, motivating effective consolidation of local information.

→ Consolidate segment-level information using a graph structure!K
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• Architecture: Graph encoder + Text decoder.
• Training dataset: 2.5M graph-text pair.
• Constructed by parsing scene graph from given text.
• Texts are collected from various sources, including 

image caption datasets and model-generated ones.

• Objective function: 

Graph-to-Text Model

Zero-shot video paragraph captioning

↑ Graph Consolidation through Hungarian Matching

• (left) SGVC outperforms LLM-based video understanding when using the same VLM backbone.
• (right) Given the same set of captions, graph consolidation outperforms LLM summarization.

• (left) Effectiveness of SGVC becomes more evident when captioning longer and complex videos.
• (right) SGVC even outperforms stronger LLM summarization baselines using GPT-4o mini.

Efficiency comparison
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