
人工智慧能否
自我成長



人類最後的發明

• Irving John Good (1965)

https://en.wikipedia.org/wiki/I._J._Good

"technological singularity"

……



https://importai.substack.com/p/import-ai-455-automating-ai-research

…… I reluctantly come to the view that there’s a likely chance 
(60%+) that no-human-involved AI R&D - an AI system 
powerful enough that it could plausibly autonomously build 
its own successor - happens by the end of 2028.
…….
If that happens, we will cross a Rubicon into a 
nearly-impossible-to-forecast future. 





何謂 「AI 自我成長」並沒有明確定義 

• 「AI 自我成長」是一個人類漸漸放手的過程，很多宣稱達成 AI自我成長的文
獻還是都有人類介入，只是比之前少而已



AI 如何學習？

https://youtu.be/Taj1eHmZyWw?si=aK7S-RXgOUiTAD9p



AI 如何學習？

步驟一：
我要找什麼

步驟二：
我有哪些選擇

步驟三：
選一個最好的



AI 如何學習？
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由 AI 自己產生答案
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Supervised Learning 

 

Using a powerful 
AI?This is knowledge distillation. 



由 AI 自己產生答案
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Supervised Learning 

 



由 AI 自己產生答案

https://youtu.be/m3i2mk5hs8U?si=G-a9b_gCEnpaEfiF



由 AI 自己產生答案：自我修正

LLMInput output

LLMInput output

LLMInput reasoning

Detection
+ Correction

LLM

LLM

reflection

corrected

corrected

corrected



由 AI 自己產生答案：自我修正

LLMInput ……Self-correctio
noutput corrected

LLMInput output

Nothing changes …



LLMInput ……Self-correctio
noutput corrected

LLMInput corrected

LLMInput corrected?????
Fine-tune model 

parameters



人類如何讓 AI 成長？
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多數真實情境的 reward 都很 sparse，
導致 AI 難以學習

以要 AI 機器人開門為例





由 AI 自己來做 Reward Shaping 

Reinforcement 
Learning 

  
Reward 
function

  Proxy 
Reward

打開門 +1
碰到門把 +0.5
……  

打開門 +1
其他 + 0 

Real 
loss 

Proxy 
loss 
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  Reward 
function  Proxy 

Reward

For 
evaluation 

For optimization Proxy 
loss 

Real 
loss 



 

 

Proxy 
Reward

Update 

LLM

Policy (不一定是 LLM)

AI 怎麼知道甚麼樣的 Proxy 
Reward 好學？



https://arxiv.org/abs/2602.23876 

Source of image: https://arxiv.org/abs/2602.23876 

https://arxiv.org/pdf/2406.01309 https://arxiv.org/pdf/2310.12931



Source of image: 
https://arxiv.org/abs/2602.23876 





讓 AI 自己訂 Loss

 

 

 

 

 

 

……

 
 

 

 

 

    

RLHF Reward Model

真實世界的 Loss 往往難以人為簡化
為 Reward function



讓 AI 自己訂 Loss
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RLAIF



讓 AI 自己訂 Loss
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RLAIF



讓 AI 自己訂 Loss

• Verbalized-based approach 

   給 1 – 5 分之間的分數

  

 

你覺得這個答案對
嗎？

對

-1



讓 AI 自己訂 Loss

• Ensemble-based    

 

 

 

 

 

 

 



讓 AI 自己訂 Loss

• Certainty-based    

 

 

 
 

 

 
…

越集中
代表越有信心
Loss 就越低

這能計算嗎?

Entropy 



讓 AI 自己訂 Loss

• TENT (image)

• SUTA (speech)
• The Unreasonable Effectiveness of Entropy Minimization in LLM 
Reasoning (text)

https://arxiv.org/ab
s/2006.10726

https://arxiv.org/abs/2505.15134

https://arxiv.org/abs/2203.1422



讓 AI 自己訂 Loss
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RLAIF

 

https://arxiv.org/abs/2505.20633



讓 AI 自己訂 Loss https://arxiv.org/pdf/2603.08660
How Far Can Unsupervised RLVR Scale LLM Training?



讓 AI 自己訂 Loss https://arxiv.org/pdf/2603.08660
How Far Can Unsupervised RLVR Scale LLM Training?



讓 AI 自己訂 Loss Test-time Training 
(TTT) 

  

Testing (Inference)

One example 
or one batch

   

  

Fine-tune model 
parameters



讓 AI 自己訂 Loss
Test-time Training 
(TTT) 

https://www.youtube.com/watch?v=EnWz5XuOnIQ&t=5764s



Math Warning

Wei-Ping Huang

Rethinking Entropy Minimization in Test-Time Adaptation for 
Autoregressive Models (上傳 arXiv 中)
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真正想要 minimize 的 loss 真正能算的 proxy loss

  



Minimize 
entropy 

 

 



 

 

minimum entropy 

Increase probability 





End of Math Warning



讓 AI 自己訂 Loss
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No Human in the Loop?!
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Proposer Solver Verifier

 

 

No Human in the Loop?!

 

 

Too 
hard

Too 
easy

https://arxiv.org/abs/2505.03335Absolute Zero
R-Zero https://arxiv.org/abs/2508.05004

Self-Questioning Language Models
https://arxiv.org/abs/2508.03682



No Human in the Loop?!

https://arxiv.org/abs/2508.05004



No Human in the Loop?!

https://arxiv.org/abs/2508.05004



No Human in the Loop?!

• “Oh-no moment”

https://arxiv.org/abs/2505.03335



External information is still needed.

   

Proposer Solver Verifier

 

 R-Few

SPICE https://arxiv.org/abs/2510.24684

https://arxiv.org/abs/2512.02472



雖然 AI 持續自我成長有困難？但要訓練比較弱的 AI 是有可能的

步驟一：
我要找什麼

步驟二：
我有哪些選擇

步驟三：
選一個最好的

PostTrainBench
FT-Dojo https://arxiv.org/abs/2603.01712

https://arxiv.org/abs/2603.08640



PostTrainBench: Can LLM Agents 
Automate LLM Post-Training?https://arxiv.org/abs/2603.08640



Opus 4.5 post-trains 
Gemma3-4B-Base



PostTrainBench: Can LLM Agents 
Automate LLM Post-Training?https://arxiv.org/abs/2603.08640



PostTrainBench: Can LLM Agents 
Automate LLM Post-Training?
•直接去載測試資料幫作訓練資料

• “# Repeat the data multiple times to overfit ……”
•呼叫其他語言模型 API 來幫忙

•直接去載別人訓練好的模型

https://arxiv.org/abs/2603.08640



https://www.anthropic.com/research/automated-alignment-researchers

https://alignment.anthropic.com/2026/automated-
w2s-researcher/



Weak-to-Strong Alignment
https://openai.com/index/we
ak-to-strong-generalization/
December 14, 2023



Weak-to-Strong Alignment https://cdn.openai.com/papers/we
ak-to-strong-generalization.pdf



Weak-to-Strong Alignment

• Claude Opus proposes approaches for weak-to-strong 
alignment 



2026 年 5 月應該
還在河邊而已



AI Agent 不是只有模型參數

AI Agent

Claude
GPT

Gemini

🦞Harness 🧠 語言模型

OpenClaw 
Cowork 

Claude Code 
Hermes

所有在互動過程產生的檔案



下回待續


