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LLM-based Auto-evolving 
Agents for Data-driven R&D

Everyone is talking about agent!



What Is Agent?
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What Is Agent in Real World..
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Perception

Structured feedback (logs, metrics, 
curves)

Reasoning

LLM-driven hypothesis formation

Action

Code execution, API calls, 
simulator runs

Memory

Accumulates outcomes · makes it 
evolving

- “Fancy words are invented everyday… and combined randomly”

“Augmented LLM” “evaluator-optimizer workflow”

“Orchestrator-workers”
“Fully Autonomous”

Figs: “Building effective agents”, blog of anthropic



What Is Agent in Real World..
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- “Trying to sort out such fancy words..”



What Is Agent in Real World..
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- “Trying to sort out such fancy words..”

Fancy Enough!...?

for tasks like  
AI4Coding/GUI/Web:

- Clear Feedback (Yes/No)
- Short-Term Evaluation  



High-valued R&D tasks in industry 
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- Deliver solutions for objectively measurable, data-driven industrial applications.



High-valued R&D tasks in industry 
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- Long-term and long-chain evaluations
- Mul-Obj.,  Mul-Solutions, Rich feedback

Rich feedback, beyond Yes/No

Long-Term, High-Cost, Black-Box

Which module to polish?:
- Bad Idea? 
- Wrong feature?
- Poor implementation?



How to design agent for R&D tasks?
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High-level principals:

- Trial-and-error loops

- Reasoning as Optimization



A simple two-agent framework:

- https://github.com/microsoft/RD-Agent
- Arxiv: 2505.14738v2, 2603.01692v2

https://github.com/microsoft/RD-Agent
https://github.com/microsoft/RD-Agent
https://github.com/microsoft/RD-Agent
https://github.com/microsoft/RD-Agent
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- Research agent: more efficient exploration
- Dev. agent: more robust implementation

R&D-Agent: deep dive



R&D-Agent: deep dive
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R&D-Agent: Prompt Example



R&D-Agent : deep dive

• Reasoning as Optimization





Timestamp： 2025 May



- Is it possible to surpass the best solutions currently achieved by human experts ?



What is R&D-Agent’s solution that surpasses the best human solutions?



Leverage reasoning!



Scaling effect of backbone’s reasoning ability



Scaling effect of backbone’s reasoning ability



Why not keep benchmark-driving? 

- Too expensive…

X 75 competitions 
X 5 runs to get averages
X ??? turns to play & fine-tune & test new idea…



Extend R&D-agent framework to 
Financial & scientific domains —

RD-Q and Battery-Sim-Agent



Our financial simulator:



2505.15155 / NeurIPS 2025



主持人笔记
演示文稿备注
The key to research and development lies in building factors and models. To improve this process, we used our R&D-Agent to automate both components. The agent first suggests an idea, then designs the experiment. The development agent implements the idea in the workspace and runs it to gather feedback.







Battery-Sim-Agent

- Auto-built digital twin for battery



Battery-Sim-Agent





Future Horizons



Thank You

Questions welcome

fsk@zju.edu.cn
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