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The Quest for Automated Science

Scientific discovery automation: 
• LLMs show promise as research assistants
• Gap: Full research lifecycle automation
• Challenge: Maintaining academic quality

Motivation & Challenges
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How can we automate the Research-Review-Refinement process by post-training LLMs?"

Dataset
○ Researcher-14K

○ Review-5K 

Iterative Reinforcement Learning framework
○ Reward model

○ Policy model 

   

Research Question & Contributions

CycleResearcher-12B

CycleResearcher-72B

CycleResearcher-123B

DeepReviewer-7B

DeepReviewer-14B

CycleReviewer-123B
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Main text (M): Full paper content
Outlines (O): Structured paper planning Combined as a complete pipeline context for training

Research-14K
○ ~14000 Accepted Papers
○ ~28000 Tokens per Paper
○ From 2022 to 2024.

Research-14K: https://huggingface.co/datasets/WestlakeNLP/Research-14K

Research-14k:  Data  Col lect ion and Supervised F ine-tuning 

CycleResearcher Warmup: SFT
○ ~1 month for 4 x 8 H100
○ Full Size: 7B/72B/123B
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Review-5k

 

Review-5K
○ 4,991 papers 

○ 16000+ reviewer comments

○ Complete review components 

○ summary, 

○ strengths, 

○ weaknesses, 

○ scores

Review-5K: https://huggingface.co/datasets/WestlakeNLP/Review-5K
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CycleReviewer: Training and Experiment Result 

 

CycleReviewer-123B
○ Based on Mistral-Large-2 123B

○ 26.89% reduction in MAE

○ 74.24% decision accuracy
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CycleResearcher
RL Training:  Research-Review-Refinement Cycle

 

RL Training
Research

ReviewRefinement

RL Train
○ Iterative SimPO
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CycleResearcher: Main Experimental Findings

 

• Results：
- CycleResearcher scores closer to human preprints than AI Scientist.
- Generated papers show competitive quality metrics.
- Score gap between AI and human experts narrowing.
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CycleResearcher: Main Experimental Findings

 

• Results：
- Outperform AI Scientist across all metrics
- 72B model excels in presentation scores
- 12B model shows strongest contribution scores
- All models approach preprint-level soundness
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Ablation Studies & Analysis

 

• Results：
- RL significantly improves performance (+5.34% acceptance rate)
- Iterative training enhances quality (+2.23% acceptance rate)
- NLL stabilizes training (critical for coherence)
- Rejection sampling further improves quality

Ablation studyof different variations of CycleResearcher-12B. Performance improvement through rejection sampling in generated papers
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Academic Integrity & Ethics

 

Detection Performance

• Results：
- >95% accuracy in detecting AI-generated content
- Embedded watermarks in all outputs

• Ethical Safeguards：
- Clear disclosure requirements for all users
- Institutional affiliation verification
- Prohibited use in real peer review without disclosure
- Guidelines for responsible usage in academia
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Example for CycleResearcher:
R e a l - w o r l d  p r o c e s s :  S e a r c h  +  C o d e  G e n e r a t i o n  +  R x p e r i m e n t s  +  P a p e r  W r i t i n g
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AI-Researcher
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Thanks!

Contact: wengsyx@gmail.com
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