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● Adapting production-level tools to new, 
out-of-distribution scientific datasets is 
a critical “last-mile” bottleneck. 

● We consider using AI agents to 
automate this task.

Motivation



Scale Task Tool
Molecular Single molecule detection Polaris
Cellular Cell segmentation Cellpose
Macroscopic Medical segmentation MedSAM

Framework

Tasks Agent Design Space



Results



Spot Detection - Polaris / DeepCell
F1 Score - Expert: 0.841 Agent: 0.929

Cell Segmentation - Cellpose 3 (cyto3)
AP @ IoU 0.5 - Expert: 0.402 Agent: 0.417

Medical Segmentation - MedSAM
NSD + DSC: Expert: 0.820 Agent: 1.037

Results



● When the optimal solution 
space is more diverse, 
presenting expert or prior 
solutions limits agent’s 
exploration.

● when LLM’s prior on the 
parameter selection 
diverges from the optimal 
range, agent fails. 
Reasoning LLMs is more 
limited in its prior.

Parameter Space Analysis – Why does Reasoning LLM hurt Polaris performance?

API Space Analysis – Why does Expert Function and Function Bank hurt MedSaM performance? 

Search Space Summary

Solution Space Analysis 



Does AutoML Module help?

Does complicated Tree Search Agent help?

● AutoML alone is not useful. 
● AutoML + Agent can be useful if not overfitting.

Ablation Studies

● No obvious advantages from Tree Search Agent.



Insight & Impact


