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LLM经典训练流程

Pretraining: 

嵌入知识
SFT: 

解锁知识
RLHF: 

偏好对齐

Figure is from https://weaviate.io/papers/paper20



http://www.lamda.nju.edu.cn

http://www.lamda.nju.edu.cn

LLM优化为什么需要RL?
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LLM优化为什么需要RL?

经RL优化后的LLM展
现出更强的泛化性

学会“拒绝回答”的能力 

(优化一些难提供示例的特性)
Left: Understanding the Effects of RLHF on LLM Generalisation and Diversity. Kirk, et al. ICLR 2024.

Right: Drawn from https://yaofu.notion.site/GPT-3-5-360081d91ec245f29029d37b54573756.
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RL驱动的LLM优化前沿问题

RL-Driven 

LLM Optimization

推理能力

自我提升

大模型智

能体优化

RL用于LLM优化的场景

1. 模型自我提升：突破训练数据，实现模型基座自我提升。
2. 大模型智能体：大模型智能体如何从环境反馈中学习？
3. 强化学习微调：尝试多路径思考，从标注获取奖励信号。

强化学习

模型微调
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RL驱动的LLM优化前沿问题

RL-Driven 

LLM Optimization

自我提升

推理能力
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大模型自我提升

当前大模型能力提升主要源于数据的规模化（Scaling）
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大模型自我提升

如何使大模型能力进一步提升？

更多数据 自我提升

LLM self-improve
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大模型自我提升

经典方法RLAIF: AI代替RLHF中的人类工作

问题：大语言模型自我提升原理不清晰；
           额外训练判别式奖赏模型，工作流程繁琐。

RLAIF vs. RLHF: Scaling Reinforcement Learning from Human Feedback with AI Feedback. Lee, et al. 

ICML 2024.
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大模型自我提升

Jing-Cheng Pang, et al. Language Model Self-improvement by Reinforcement Learning Contemplation. ICLR 2024.

RLHF/RLAIF的
Reward Modelling方
式破坏了预训练LLM

泛化性
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RLC：结合RL的自我提升

ICLR’24：文本评估显著易于文本生成

Jing-Cheng Pang, et al. Language Model Self-improvement by Reinforcement Learning Contemplation. ICLR 2024.
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RLC：基于生成式奖赏和强化学习的大模型自我提升方案

RLC：结合RL的自我提升
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Google后续也提
出“生成式奖励
模型”LLM训练

方案

RLC：结合RL的自我提升



http://www.lamda.nju.edu.cn

http://www.lamda.nju.edu.cnJing-Cheng Pang, et al. Language Model Self-improvement by Reinforcement Learning Contemplation. ICLR 2024.

方案超过RLAIF方法，且在小模型上
展现效果

RLC：结合RL的自我提升



http://www.lamda.nju.edu.cn

http://www.lamda.nju.edu.cn

自我提升来自哪里？

解锁了LLM中的hidden knowledge

Self-Improvement in Language Models: The Sharpening Mechanism. ICLR 2025 submission.

直接decode出的答案不一定是最优回答
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RL驱动的LLM优化前沿问题

RL-Driven 

LLM Optimization

大模型智

能体优化
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大模型智能体

LLM Powered Autonomous Agents. Lilian Weng.

LLM的通用性、推理能力使其天然适合担当“大脑”
关键问题：如何从反馈中学习
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大模型智能体

Grounding Large Language Models in Interactive Environments with Online Reinforcement

Learning. Carta et al. ICML 2023.

GLAM使用LLM完成文本游戏BabyAI、
强化学习直接优化模型
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大模型智能体

AutoGPT. https://github.com/Significant-Gravitas/AutoGPT

AutoGPT自动操控命令行分析网页
存储海量文本经验
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大模型智能体

From Summary to Action: Enhancing Large Language Models for Complex Tasks with 
Open World APIs. Liu et al.

API调用同时操控多种工具完成不同任务
存储文本经验提升任务理解
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大模型智能体

Image is from https://ai-bot.cn/autoglm-web/.

AutoGLM-Phone在移动设备上整合各种工具调用，
使用RL基于环境反馈优化LLM



http://www.lamda.nju.edu.cn

http://www.lamda.nju.edu.cn

大模型智能体

环境反馈难以有效用于提升LLM决策能力
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LLM agent[1]

通用知识
低成功率

Picture is taken from ’A Survey on Large Language Model based Autonomous Agents. Lei Wang, et al. 2024.’

RL agent

极高成功率
泛化性差

提升决策成功率 提升泛化性

LLM 与 RL构建决策智能体
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核心想法:
• LLM不用于规划/拆解，而用于想象未见任务执行轨迹
• LLM和执行器都可以从环境反馈中得到优化

Imaginary

rollouts
Real rollouts

新的执行轨迹更新LLM

KALM: 释放RL的能量

LLM Policy 环境

Jing-Cheng Pang, et al. KALM: Knowledgeable Agents by Offline Reinforcement Learning from 

Large Language Model Rollouts. NeurIPS 2024.
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KALM steps:

1. LLM grounding that grounds LLM in the control data;

2. Rollout generation that generates imaginary rollouts;

3. Skill acquisition that trains the policy with RL algorithms.

KALM: 释放RL的能量

Jing-Cheng Pang, et al. KALM: Knowledgeable Agents by Offline Reinforcement Learning from 

Large Language Model Rollouts. NeurIPS 2024.
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Modify the LLM structure SFT to understand state, action and dynamics

KALM: 释放RL的能量

Jing-Cheng Pang, et al. KALM: Knowledgeable Agents by Offline Reinforcement Learning from 

Large Language Model Rollouts. NeurIPS 2024.
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提出方案有效提升
智能体在未见任务
上执行成功率，超
过offline RL领域

SOTA方法

KALM: 释放RL的能量
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RL驱动的LLM优化前沿问题

RL-Driven 

LLM Optimization

强化学习

模型微调
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强化学习微调的优势

监督学习微调 强化学习微调

单一思考路径
泛化性差

尝试多样思考路径
奖励反馈更精准
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强化学习微调

REFT: Reasoning with REinforced Fine-Tuning. Luong, et al. 2024.

OpenAI未公开ReFT技术细节，仅字节跳动9月份公开一篇相关文章
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强化学习微调

REFT: Reasoning with REinforced Fine-Tuning. Luong, et al. 2024.
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强化学习微调

REFT: Reasoning with REinforced Fine-Tuning. Luong, et al. 2024.

ReFT训练LLM相比于SFT上限更高



http://www.lamda.nju.edu.cn

http://www.lamda.nju.edu.cn

参考资料
1. A Simple Overview of the LLM Training Steps. https://weaviate.io/papers/paper20.

2. Understanding the Effects of RLHF on LLM Generalisation and Diversity. Kirk et al. 

ICLR 2024. 

3. https://yaofu.notion.site/GPT-3-5-360081d91ec245f29029d37b54573756. Yao Fu et al.

4. RLAIF vs. RLHF: Scaling Reinforcement Learning from Human Feedback with AI 

Feedback. Lee, et al. ICML 2024.

5. Language Model Self-improvement by Reinforcement Learning Contemplation. Jing-

Cheng Pang, et al. ICLR 2024.

6. Self-Improvement in Language Models: The Sharpening Mechanism. ICLR 2025 

submission.

7. Deliberative alignment: reasoning enables safer language models. 

https://openai.com/index/deliberative-alignment/.

8. LLM Powered Autonomous Agents. Lilian Weng.

9. AutoGPT. https://github.com/Significant-Gravitas/AutoGPT.

10. From Summary to Action: Enhancing Large Language Models for Complex Tasks with 

Open World APIs. Liu et al.

11. AutoGLM-web. https://ai-bot.cn/autoglm-web/.

12. A Survey on Large Language Model based Autonomous Agents. Lei Wang, et al. 2024.

13. KALM: Knowledgeable Agents by Offline Reinforcement Learning from Large 

Language Model Rollouts. Jing-Cheng Pang, et al. NeurIPS 2024.

14. REFT: Reasoning with REinforced Fine-Tuning. Luong, et al. 2024.

https://weaviate.io/papers/paper20


http://www.lamda.nju.edu.cn

http://www.lamda.nju.edu.cn

谢谢聆听!

庞竟成
南京大学


	默认节
	Slide 1: 强化学习驱动的LLM优化： 最新进展分享
	Slide 2: LLM经典训练流程
	Slide 3: LLM优化为什么需要RL?
	Slide 4: LLM优化为什么需要RL?
	Slide 5: RL驱动的LLM优化前沿问题
	Slide 6: RL驱动的LLM优化前沿问题
	Slide 7: 大模型自我提升
	Slide 8: 大模型自我提升
	Slide 9: 大模型自我提升
	Slide 10: 大模型自我提升
	Slide 11: RLC：结合RL的自我提升
	Slide 12: RLC：结合RL的自我提升
	Slide 13: RLC：结合RL的自我提升
	Slide 14: RLC：结合RL的自我提升
	Slide 15: 自我提升来自哪里？
	Slide 16: RL驱动的LLM优化前沿问题
	Slide 17: 大模型智能体
	Slide 18: 大模型智能体
	Slide 19: 大模型智能体
	Slide 20: 大模型智能体
	Slide 21: 大模型智能体
	Slide 22: 大模型智能体
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28: RL驱动的LLM优化前沿问题
	Slide 29: 强化学习微调的优势
	Slide 30: 强化学习微调
	Slide 31: 强化学习微调
	Slide 32: 强化学习微调
	Slide 33
	Slide 34


