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Almost No Human in the Loop

   loss

Proposer Solver Verifier

 

 

SPICE: 
https://arxiv.org/abs/2510.24684R-Few: 
https://arxiv.org/abs/2512.02472

R-Zero: https://arxiv.org/abs/2508.05004
Self-Questioning: https://arxiv.org/abs/2508.03682

Absolute Zero: 
https://arxiv.org/abs/2505.03335
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Absolute Zero: 
https://arxiv.org/abs/2505.03335



AI Agent = Harness + LLM
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How to improve harness? 
 

   

???



 

   

https://arxiv.org/abs/2309.03409

Think step by step. 72 Take a deep breath.

Prompt Optimization 



https://arxiv.org/abs/2309.03409



  GEPA
https://arxiv.org/abs/2507.19457



  https://arxiv.org/abs/2602.07755



  https://arxiv.org/abs/2505.22954
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https://arxiv.org/abs/2505.22954



Declarative Self-improving Language 
Programs in Python (DSPy) https://arxiv.org/abs/2310.0371

4

https://github.com/stanfordnlp/dspy



AI Agent = Harness + LLM
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https://arxiv.org/abs/2603.1827
2

Retrieval-Augmented LLM Agents: 
Learning to Learn from Experience

Input outputinformation

Memory, RAG
better harness

Input output

fine-tuned

Declarative knowledge

Procedural knowledge



https://arxiv.org/abs/2603.1827
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Retrieval-Augmented LLM Agents: 
Learning to Learn from Experience

Input outputinformation

Memory, RAG
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Memory, RAG
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Fine-Tuning and Prompt Optimization: 
Two Great Steps that Work Better 
Together https://arxiv.org/abs/2407.10930
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https://arxiv.org/abs/2602.14697



目標會改變

  

???

變坦克 飛起來

太重了 … 要不要丟掉



目標會改變

 

update

 

……

……

拋棄一切太
浪費了

背負一切太
沉重了



目標會改變：Test Time Training (TTT)
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目標會改變：Test Time Training (TTT)

Guan-Ting Lin Wei-Ping Huang

https://arxiv.org/abs/2406.11064

https://youtu.be/EnWz5XuOnI
Q?si=jDgXiXkWWkhlsPFr&t=6
872

1:54:30



目標會改變：避免遺忘

https://youtu.be/Z6b5-77EfGk
?si=kAyIOZ2Me9-8jFLh



目標會改變：避免遺忘 https://arxiv.org/abs/2605.09315
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遺忘舊能力

遺忘舊能力



目標會改變：避免遺忘 https://arxiv.org/abs/2605.09315



Improvement module controls how to 
improve. 

……



How to improve harness? 

https://arxiv.org/abs/2505.22954

 

 

  



How to improve harness? 

 

 

  

https://arxiv.org/abs/2505.22954



How to improve “improve harness”? 

   

 

 
 

 



   

 

  

 

HyperAgent https://arxiv.org/abs/2603.19461

Gödel Agent https://arxiv.org/abs/2410.04444



HyperAgent https://arxiv.org/abs/2603.19461



https://arxiv.org/abs/2603.19461



How to improve “improve harness”? 
Learning to Self-Evolvehttps://arxiv.org/abs/2603.18620

    

 

fine-tuned



Update Parameters 

 

 



上次在課程接近結尾的時候有提到

52:17
https://youtu.be/s06mSAGN4gM?
si=1VAkFCUUheM3kqaz&t=3137



Update Parameters 

   

https://arxiv.org/abs/2603.08640



Update Parameters  https://github.com/karpathy/autoresearch



Learn to “Update Parameters” 

algorithm score new algorithm

Alpha Evolve
https://deepmind.google/blog/alphaevolve-a-gemini-pow
ered-coding-agent-for-designing-advanced-algorithms/
Shinka Evolve
https://arxiv.org/abs/2509.19349



Learn to “Update Parameters” 

https://arxiv.org/abs/2506.10943

Self-Adapting LLMs (SEAL)



Learn + How to Learn 



Learn + How to Learn 



Learn + How to Learn 

…… ……

  

 

    

 



Meta Learning 

https://youtu.be/xoastiYx9JU?si=7rW7ULj1Zwj1MzNShttps://youtu.be/Q68Eh-wm1Ts?si=Y-A9SEafbre6-zhf
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Learning to (Learn at Test Time): 
RNNs with Expressive Hidden States
https://arxiv.org/abs/2407.04620



https://youtu.be/gjsdVi90yQo?si=voyQ4GivpFn8SXlC



Titans
https://arxiv.org/abs/2501.00663

Nested Learning
https://arxiv.org/abs/2512.24695



何謂「學習」？

人類
學習

機器
學習
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Intrinsic Motivation

整理資料、
潤飾文稿規劃並

執行實驗在某個領域
找研究問題

去某個領域
找研究問題



Intrinsic Motivation

“be good 
at math”

  



Intrinsic Motivation

“be good 
at math”

  
我想 …

• Curiosity-driven
• Empowerment https://arxiv.org/abs/1705.05363

https://arxiv.org/abs/1810.12894
https://arxiv.org/abs/2505.17621
https://arxiv.org/abs/1509.08731
https://arxiv.org/pdf/2506.06725



https://youtu.be/-5cCWhu0OaM?si=-Aj1kyEmlTJJ3NUJ
&t=547



成長會失控嗎？
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成長會失控嗎？
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Mis-
alignmen
t 

活下去

長尾代表身體
健康，容易活下
去 



成長會失控嗎？

https://zh.wikipedia.org/zh-tw/%E6%A9%9F%E6%A2%B0%E5%85%AC%E6%95%B5

電影《機械公敵》

 

(人類
福祉)

  


