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What is Multimodal Document?

BrochureAcademic Papers Financial Report Guidebook

News
2

Report Slides Gov Reports
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What is Multimodal Document (extended)?

Wiki Pages

Social Media Posts

E-commerce shopping

E-menu

Multimodal Document:
• Rich texts

• Rich visual elements

• Complex layouts

• Interleaved modalities
• Text
• Equations
• Figures
• Tables
• Charts
• Infographics
• …
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Why Doc Retrieval and Multimodal Generation?
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Introduce me about Trump family?

AIGC image: hallucinated, no explanation.

AIGC text: hallucinated, no visual aid.
Donald Trump - The 45&46th President of USA…
Melania Trump - Donald Trump’s second wife…
Barron Trump -  Donald Trump's youngest children..
Donald Trump Jr. - Trump's eldest child with Ivana…
Ivanka Trump - Trump's second child with Ivana…
Eric Trump - Trump’s first child Marla Maples... 
Tiffany Trump - Trump's second child with Marla Maples...

Donald Trump - The 45&47th President of USA…
Melania Trump - Donald Trump's third wife…
Barron Trump -  Donald Trump's youngest children..
Donald Trump Jr. - Trump's eldest child with Ivana…
Ivanka Trump - Trump's second child with Ivana…
Eric Trump - Trump's third child with Ivana…
Tiffany Trump - Trump‘s only child w/ Marla Maples...

From left to right: Donald, Melania, Donald Jr., 
Barron, Ivanka, Eric, and Tiffany Trump

Multimodal RAG: reliable, traceable, 
visualizations, and explanations

Retrieved Docs

③
①

②



MMDocRAG: Task and Demonstration

QA pair with evidence chains:
• Question/modality type, short answer.
• Evidence page / quote(layout) labels.
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Multimodal Selection and Generation:
• 20 pre-defined quotes (gold mixed w/noisy)
• Interleaved text-image answer



MMDocRAG - More Statistics
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Why choose MMDocRAG?

All-round Multimodal DocRAG Annotations:
• For retrieval: evidence page/quote labels
• For selection: gold quotes mixed w/ hard negatives
• For generation: multimodal output paradigm

High Quality:
• Expert Annotation
• Diverse (10+) domains
• Long docs (67 pages)
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Experiment Setting:
Generation Models:
• 33 VLMs: multimodal input quotes
• 27 LLMs: text input quotes

• VLM-Text or OCR-Text
• 9 Finetuned models

• 5 LLMs: Qwen-2.5-3,7,14,32,72B.
• 4 VLMs: Qwen-2.5-VL-3,7B, InternVL-8,9B
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LLM Adaptation:
• Convert multimodal quotes 

into text format:
• OCR-Text: raw text extracted 

by OCR tools
• VLM-Text: text descriptions 

generated by VLM.
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Retrieval Models:
• 14 retrievers:

• 6 text:  all quotes in text
• 4 visual: all quotes in image
• 4 hybrid: text/multimodal quotes 

in text/image, respectively

End-to-end RAG Evaluation:
• Advanced Retrieval system:

• Ensemble of Single-vector retrievers
• Query decomposition and reranking

• Generation system:
• provided with missing gold quotes



Experiment Results: Overall
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Key Takeaways:
1. GPT-4.1 achieves best results in 

both quotes selection (70.2) 
and answer quality (4.14).

2. Proprietary VLMs achieve 
better results using multimodal 
quotes vs text quotes.

3. Smaller proprietary and open-
source models achieve worse 
results using multimodal quotes 
vs text quotes.

4. Smaller VLMs struggle in 
multimodal quotes, compared 
to LLMs using text quotes.

5. Fine-tuning can significantly 
increase the performance.
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Fine-tuned Models:
1. LLMs: Qwen-2.5-3,7,14,32,72B.
2. VLMs: Qwen-2.5-VL-3,7B, 

InternVL-8,9B



Experiment Results: Multimodal vs Text Quotes
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Key Takeaways:

1. Multimodal quotes significantly increase 
token usage

2. Interestingly, Gemini models maintain 
similar token usage across both modes

3. Gemini, Claude, and GPT models 
demonstrate superior results in the 
multimodal setting

4. Qwen models perform better when using 
pure-text inputs

5. Smaller VLMs, compared to their LLM 
counterparts, struggle to effectively 
process long multimodal input sequences.



Experiment Results: Fine-grained Analysis
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Key Takeaways:

1. Single vs. Multiple Image Evidence: All 
models consistently achieve higher F1 scores 
and answer quality when questions require 
evidence from a single image rather than 
multiple images.

2. Single vs. Multiple Page Evidence: Questions 
with evidence contained within a single page 
consistently outperform those requiring 
multi-page evidence across all models.

3. Single vs. Cross-Modal Evidence: Cross-
modal evidence preferences vary by model 
architecture. This reflects differences in how 
these models handle modality fusion and 
integration.



Experiment Results: Retrieval and RAG
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Retrieval Configuration:

1. Perfect retriever (upper bound): Gold 
quotes mixed w/ noisy quotes

2. Single retriever w/ original questions 
or  expanded multi-clause queries.

3. Multi-retriever ensemble multiple 
retrievers with query expansion.

Key Takeaways:

1. Retrieval-generation correlation: positive correlation exists 
between retrieval recall and downstream performance.

2. Query expansion benefits: Expanding queries into multi-
clause formulations consistently improves retrieval recall.

3. Multi-retriever robustness: Ensemble approaches achieve 
substantially higher recall compared to single retrievers.



To view benchmark resources!
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