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can be YES or NO
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Visual Question Answering (VQA)
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are playing?
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Open-Ended Question: Answer 
can be any text

Starts with Why, When, How, 
Where, etc.
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Pathology VQA: Open-Ended

What is the predominant cell 

type seen here?

Vision-
Language 

Model

The main cell type 

observed here is a 

lymphocyte, which 

is characterized by 

a predominance of 

nuclear material, 

scant cytoplasm 

and uniform 

appearance.

SOTA VLMs (LLaVA-MED, LLaVA-
Med++) ~ 38%-60% (Open-Ended)
• Anatomical Site Detection
• Complex/tight tissue structures
• Difference in cell composition



Path-Agent: Mimicking the Pathologist

A multi-agent framework mimicking the diagnostic workflow 

of a human pathologist

• Knowledgebase Agent

• Magnifier Agent

• ROI Agent

• Patch Agent

• Critique Agent

• Response Agent
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Knowledgebase Agent - Training

Initially trained on 

Image-Caption Pairs 

from QUILT-1M

QUILT-1M: https://quilt1m.github.io, CHIEF: https://www.nature.com/articles/s41586-024-07894-z 

https://quilt1m.github.io/
https://www.nature.com/articles/s41586-024-07894-z


Knowledgebase Agent - Inference

QUILT-1M: https://quilt1m.github.io, CHIEF: https://www.nature.com/articles/s41586-024-07894-z 

https://quilt1m.github.io/
https://www.nature.com/articles/s41586-024-07894-z


Pathologist Focus on Magnification

Question



Magnifier Agent

HistoCartography: https://arxiv.org/pdf/2107.10073, CHIEF: https://www.nature.com/articles/s41586-024-07894-z 

https://arxiv.org/pdf/2107.10073
https://www.nature.com/articles/s41586-024-07894-z
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Magnifier Agent

HistoCartography: https://arxiv.org/pdf/2107.10073, CHIEF: https://www.nature.com/articles/s41586-024-07894-z 

https://arxiv.org/pdf/2107.10073
https://www.nature.com/articles/s41586-024-07894-z


Magnifier Agent

HistoCartography: https://arxiv.org/pdf/2107.10073, CHIEF: https://www.nature.com/articles/s41586-024-07894-z 

https://arxiv.org/pdf/2107.10073
https://www.nature.com/articles/s41586-024-07894-z


Pathologist Connecting Dots

Question

Question

Question



ROI Agent – Each Selected Patch

LLaVA-MED: https://arxiv.org/abs/2306.00890, Qwen-VL: 

https://arxiv.org/abs/2308.12966

https://arxiv.org/abs/2306.00890
https://arxiv.org/abs/2308.12966


Patch Agent – Each Selected Patch

LLaVA-MED: https://arxiv.org/abs/2306.00890, Qwen-VL: https://arxiv.org/abs/2308.12966

https://arxiv.org/abs/2306.00890
https://arxiv.org/abs/2308.12966


Critique Agent – Each Selected Patch

LLaVA-MED: https://arxiv.org/abs/2306.00890, Qwen-VL: https://arxiv.org/abs/2308.12966

https://arxiv.org/abs/2306.00890
https://arxiv.org/abs/2308.12966


Final Response



Path-Agent: Complete Architecture



Initial Results

Path-RAG: https://arxiv.org/pdf/2411.17073

https://arxiv.org/pdf/2411.17073


Thank You for Listening!

For Questions:
awais.naeem@utexas.edu

ying.ding@ischool.utexas.edu

mailto:awais.Naeem@utexas.edu
mailto:ying.ding@ischool.utexas.edu
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