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Summary Proposed Method: HEAVEN
* Visual Document Retrieval (VDR): Retrieving relevant pages from a corpus ||« [Stage 1] Single-Vector Retrieval of Candidate Pages
of visually rich documents (pages contain charts, tables, and figures) - Visually-Summarized pages (VS-pages): Compress multiple pages into
 Key Observations single VS-pages by assembling representative title layouts
- 01. Single-Vector is significantly more efficient than Multi-Vector - [1] Candidate VS-page Retrieval = C
- 02. Single-Vector is acceptable for coarse-grained retrieval, but - [2] Candidate Refinement: Combine VS-page + page scores 2> Cg
insufficient for fine-grained retrieval. * [Stage 2] Multi-Vector Reranking of Pages
* Proposed Method: HEAVEN - Key tokens: Filtered query tokens by linguistic importance (=30%)
- Plug-and-play Two-stage Hybrid-Vector Retrieval framework - [1] Reranking with Key Tokens = C*
- Stage 1. Single-Vector candidate retrieval using VS-pages - [2] Reranking Refinement: Combine Stage 1 + Stage 2 scores
- Stage 2. Multi-Vector reranking using Key tokens R —— -
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- 99.87% of ColQwen2.5 R@1 at only 0.18% of its FLOPs (-99.82% FLOPs)
Proposed Benchmark: ViMDoc
Preliminary - Benchmark for visually rich, multi-document, and long-document retrieval
- Visual Document Retrieval (VDR): Retrieve relevant pages from a - Query Processing: Two-stage Filtering retains only self-contained queries
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N , - 99.87% of ColQwen2.5 R@1 while reducing FLOPs by 99.82%
Document Page Query - Document Page Query
i VIMDOC (Proposed) OpenDocVQA ViDoSeek M3DocVQA AVERAGE
Single-\lector Retrieval Multi-Vector Retrieval Model R@1 R@3 FLOPs | R@1 R@3 FLOPs|R@1 R@3 FLOPs| R@1 R@3 FLOPs | R@1 R@3 FLOPs
= BGE-M3 (dense)@ 44.89 61.62 0.156 | 38.67 5245 0.165 [54.82 76.01 0.011 | 5756 77.11 0.084 | 4899 6680 0.104
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 [Observation 2] Single-Vector is Acceptable for Coarse Retrieval
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