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The Landscape of Deep Research

Deep Research has garnered significant attention from both academia and industry

Source: https://arxiv.org/pdf/2506.12594

Generates comprehensive reports

from scratch via search, reasoning, etc.

「deep research marks a significant step 

toward our broader goal of developing AGI」

Products, frameworks, and papers

sprout frequently

Source: OpenAI
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Issue of Current Paradigm: Effective Communication

• Existing works focus on text-only content, 

which hinders effective communication.

• Visualization is crucial in real-world

- Conveying data insights 

(Otten et al. 2015)

- Facilitate identify implicit patterns 

(Yang et al. 2024)

- Enhance audience engagement

(Zheng et al. 2025a)

Made with Nano-Banana-Pro
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How Humans Create Reports

• Humans create coherent reports with interleaved 

texts and visualizations .

- Meticulously design visualizations, iteratively 

refine them if needed.

- Integrate charts within appropriate textual 

context and maintain consistency.

• Can agents generate such multimodal reports? 

Source: Our World in Data
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Challenges of Generating Interleaved Reports

LLMs are already good at generating 

individual charts through coding

• How to represent and integrate

them with texts?

• How to maintain consistency?

- Charts match with texts

- Charts have a unified style

Made with Nano-Banana-Pro
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Challenges of Generating Interleaved Reports (Cont.)

In-context learning seems promising:

• Exemplars should be multimodal

• Outputs should be in the same form

• Need a unified representation for 

both exemplars and outputs

Made with Nano-Banana-Pro
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Introducing FDV and Multimodal DeepResearcher

Building upon FDV, we introduce 
Multimodal DeepResearcher, an 
agentic framework for end-to-end 
interleaved generation.

For representation, we introduce the 
Formal Description of Visualization 
(FDV), a structured representation 
method.
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Representation: Formal Description of Visualization
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Framework: Multimodal DeepResearcher

Four Stages: (1) Researching; (2) Exemplar Textualization; (3) Planning; (4) Report Generation (with refinements)
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Experimental Settings

Input
100 real-world topics from public websites

Baseline
Adapted from DataNarrative
(data as inputs) (Islam et al. 2024)

Evaluation
• MLLM as a judge & Human Eval
• Report level & Chart level

Criteria
Score & Pair-Wise Comparison
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Experiments: Report-Level Results

Multimodal DeepResearcher consistently outperforms DataNarrative with both auto & human eval

Results with 5 evaluators on a subset of 20 report pairs
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Experiments: Chart-Level & Ablations

• Consistently outperforms baseline

• Particularly in layout & aesthetics

• Removing any results in significant degradation

• Demonstrates the contribution of each component
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Analysis: Distribution of generated charts

• We present distribution of visualization 

charts generated with both frameworks

• First column in legend: basic chart types 

(warm colors)

• More diverse charts: accommodate to 

diverse real-world scenarios
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Examples of Visualizations generated
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Conclusion: Contributions

• Novel task: Text-chart interleaved report generation from scratch

• Representation for visualizations: Formal Description of Visualization (FDV)

• Framework: End-to end agentic framework for the task (Multimodal DeepResearcher)
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Thanks & QA

Presenter: Zhaorui Yang

zhaorui.yang@zju.edu.cn
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