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LEARNING OBJECTIVES
At the conclusion of this presentation the learner will be able to: 
1. Recognize how hybrid LLM and visual analytics agents enhance 

biomedical knowledge discovery for healthcare research, by enabling 
context-aware, citation-backed responses, interactive hypothesis 
generation, and seamless integration of natural language queries with 
visual exploration.

2. Understand the architecture and workflow of MedViz to support such 
applications, including its three core components—data pipeline, LLM-
based agents, and visual analytics interface—and how they integrate to 
support exploration of large-scale biomedical literature.



Existing Biomedical Literature Search Engines

21,391 results



Our Vision - Redefine Biomedical Literature Search 

• Global landscape of the knowledge space of interest
• Interactively explore the whole semantic space
• Extract information from focused papers
• Synthesize insights across papers
• Explore new directions or trends of future

Transform

Agentic AI
Visual Analytics

Interactive semantic map

Ranked list of documents



System Design
1. Data pipeline

• LLM embedding

• Hierarchical clustering

2. Multiple agent-based 
question answering
• LLM-based agents

• Multi-agent collaboration

3. Interactive visual 
analytics interface
• Web GL rendering

• Large-scale points with 
interactivities
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LLM + Tools
• Traditional LLM → one-shot Q&A; 

MedViz → context-aware multi-
agent collaboration

• Each agent handles a specialized 
task (e.g., Scholar, Discovery, 
Data, UI)

• Agents combine reasoning, 
retrieval, and visualization for 
complex literature workflows
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MedViz Visualization

291,971 articles published on 
Nature and Science since 1924 



3D Exploration



2010-Present

COVID-19

Risk factors, viral shedding, host-virus 

protein mapping, immune dysregulation, 
drug targets, clinical epidemiology, 
virology, host-pathogen interactions, etc.

Human genomics and proteomics

AlphaFold, three-track network, proteome-

scale prediction, protein interactions, AI-driven 
modeling, etc.

AI and deep learning

AlphaGo, deep learning foundations, ML 

trends, generative AI impact, machine 
learning, generative models, neural 
networks, etc.

Plastic pollution
Plastic input quantification, pollution 

trajectory, microplastic health risks, 
mitigation gap, ocean impact, etc.

Protein folding

Variant databases, mutational constraint, large-scale 

sequencing, phenotype-genotype links, reference 
genomes, etc.

291,971 articles published on 
Nature and Science since 1924 



Question answering
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Questions?

Contact us

Huan He, PhD, huan.he@yale.edu 

Hua Xu, PhD, hua.xu@yale.edu

Website with sample datasets

https://medviz.org/

mailto:huan.he@yale.edu
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