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Motivation & Background

Motivation: 
• Existing text-to-video retrieval relies on embedding models and cosine similarity, 

which lack interpretability and are sensitive to low-quality text-video pairs.

Contributions: 
• Introduces X-CoT, an explainable retrieval framework using LLM Chain-of-Thought 

reasoning, advancing trustworthy and trackable retrieval.
• Expands benchmarks with structured video annotations (objects, actions, scenes, 

summaries, frame captions) for richer semantics. 
• Employs pairwise LLM comparisons with Bradley-Terry aggregation to produce both 

rankings and natural-language explanations. 
• Achieves consistent performance gains across all benchmarks (e.g., +5.6 % R@1 on 

MSVD) while enabling model and data quality analysis.

Method: X-CoT Framework

1. Use an embedding model (e.g., CLIP, X-Pool) to obtain a top-K 
video pool (𝒱𝒱 = {𝑣𝑣1, 𝑣𝑣2 … 𝑣𝑣𝑘𝑘}) for a text query (𝑞𝑞). 

2. Perform pairwise LLM comparisons between candidate videos 
using structured annotations. 

3. Aggregate results via the Bradley-Terry model to obtain a 
refined ranking and natural-language explanation. 

Results & Explainability

• Retrieval Gains: +5.6% R@1 gain (CLIP, MSVD) and +1.9 % 
R@1 (X-Pool, MSVD); consistent improvements across MSR-
VTT, MSVD, DiDeMo, and LSMDC.

• Interpretability: Generates natural-language rationales 
explaining why one video outranks another.

Conclusion

X-CoT introduces explainable text-to-video retrieval by integrating Chain-of-Thought LLM reasoning into 
refined ranking, achieving consistent performance gains and generating natural-language explanations for 

transparent, trustworthy, and analyzable retrieval systems.

• Insight & Diagnosis: Enables identification of noisy captions or 
ambiguous text-video pairs and reveals the retrieval model’s 
behaviors (e.g., semantic focus, missed concepts).
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Method: Structured Video Annotations

• Generates frame-level captions using an MLLM to describe 
each sampled frame with fine-grained visual details.

• Uses an LLM to produce structured annotations containing 
objects, actions, scenes, and summaries for richer semantics.

Fig 1. X-CoT provides human-readable explanations for 
ranking decisions.
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