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0.1 The Concept of “Agentic RL”
• Agentic RL的提法对传统RL社区或许听起来有⼀些奇怪：
• RL本来就是for Agent的
• 或许RL for Agentic LLM，RL for LLM Agents会更合适

•不过，在当前的语境下，Agentic RL似乎往往被普遍认知为“帮助LLM更
具备Agent特质的RL算法”



0.2 Scope of Our Survey
Main Focus：
✔ RL如何在动态环境中增强基于LLM的Agent（或具有Agent特质的LLM）的能⼒

Out-of-Scope（尽管偶尔会提到）：
✗ ⽤于⼈类价值对⻬的强化学习（例如，⽤于拒绝有害查询的RLHF）；
✗ ⾮基于LLM的传统RL算法（如传统多智能体强化学习MARL）；
✗ ⽤于提升LLM在静态基准测试（⽐如GSM8K，MATH-500）中表现的RL算法。



0.3 Content of Our Survey

• From LLM RL to Agentic RL: formulation

• RL for Different Agentic Capability

• RL for Different Vertical Domains

• Environments and Frameworks

• Challenges and Future Directions



1.0 From LLM RL to Agentic RL

• Reward Design

• Transition 
Dynamic

• Action Space

• Objective

• RL Algorithms

• Environments



1.1 Markov Decision Processes

DPO for 
RLHF

ReAct-style
Long-horizon 

RL



1.2 Environment
Embodied (ALFWorld, SciWorld) Web (WebShop, WebArena) Real World (GAIA, xBench-DR)



1.3 Action Space

Jiang D, Lu Y, Li Z, et al. VerlTool: Towards Holistic Agentic Reinforcement Learning with Tool Use[J]. arXiv 
preprint arXiv:2509.01055, 2025.



1.4 Transition Dynamics



1.5 Learning Objective



1.6 RL Algorithms

REINFORCE

Proximal Policy 
Optimization

Direct Preference 
Optimization

Group Relative 
Policy Optimization



1.6 RL Algorithms



2.0 RL for Agentic Capacities

LLM Agent = LLM + Reasoning + Planning + Memory + Perception + Tool Use + Self-Improve



2.0 RL for Agentic Capacities



2.1 RL for Agent Planning
RL as External Guide

Hao S, Gu Y, Ma H, et al. Reasoning with language model is planning with world model[J]. arXiv preprint 
arXiv:2305.14992, 2023.



2.1 RL for Agent Planning
RL as Internal Driver

Li Z, Hu Y, Wang W. Encouraging Good Processes Without the Need for Good Answers: Reinforcement Learning for 
LLM Agent Planning[J]. arXiv preprint arXiv:2508.19598, 2025.



2.2 RL for Tool Use



2.2 RL for Tool Use
Phase 1: Prompt-based ReAct-style Tool Use 👉 SFT-empowered ReAct Agent

Song Y, Xiong W, Zhao X, et al. Agentbank: Towards generalized llm agents via fine-tuning on 50000+ interaction 
trajectories[J]. arXiv preprint arXiv:2410.07706, 2024.

Prompt-based:
• ReAct

SFT-based:
• Agent Tuning
• Agent-FLAN
• AgentBank
• FireAct
• Toolformer



2.2 RL for Tool Use
Phase 2: Tool-integrated RL

Wei Y, Yu X, Weng Y, et al. AutoTIR: Autonomous Tools Integrated Reasoning via Reinforcement Learning[J]. arXiv
preprint arXiv:2507.21836, 2025.



2.2 RL for Tool Use
Phase 2: Tool-integrated RL

Wang H, Zou H, Song H, et al. UI-TARS-2 Technical Report: Advancing GUI Agent with Multi-Turn 
Reinforcement Learning[J]. arXiv preprint arXiv:2509.02544, 2025.



2.2 RL for Tool Use
Phase 3: Multi-turn Tool-integrated RL

Wang H, Leong C T, Wang J, et al. SPA-RL: Reinforcing LLM Agents via Stepwise Progress Attribution[J]. arXiv 
preprint arXiv:2505.20732, 2025.



2.3 RL for Agent Memory



2.3.1 RL for RAG-style Memory
RMM Memory R1

Yan S, Yang X, Huang Z, et al. Memory-R1: Enhancing Large Language 
Model Agents to Manage and Utilize Memories via Reinforcement 
Learning[J]. arXiv preprint arXiv:2508.19828, 2025.

Tan Z, Yan J, Hsu I, et al. In prospect and retrospect: 
Reflective memory management for long-term personalized 
dialogue agents[J]. arXiv preprint arXiv:2503.08026, 2025.



2.3.2 RL for Token-Level Memory

字节Seed 
MemAgent

阿⾥通义
ReSum



2.3.3 RL for Structured Memory



2.4 RL for Agent Self-Improving



2.4 RL for Agent Self-Improving

Estornell A, Ton J F, Yao Y, et al. ACC-collab: An actor-critic approach to multi-agent LLM collaboration[J]. arXiv 
preprint arXiv:2411.00053, 2024.



2.4 RL for Agent Self-Improving

Zhang G, Wang J, Chen J, et al. AgenTracer: Who Is Inducing Failure in the LLM Agentic Systems?[J]. arXiv preprint 
arXiv:2509.03312, 2025.



2.4 RL for Agent Self-Improving

Zhang G, Wang J, Chen J, et al. AgenTracer: Who Is Inducing Failure in the LLM Agentic Systems?[J]. arXiv preprint 
arXiv:2509.03312, 2025.



2.4 RL for Agent Self-Improving

Zhao A, Wu Y, Yue Y, et al. Absolute zero: Reinforced self-play reasoning with zero data[J]. arXiv preprint 
arXiv:2505.03335, 2025.



2.4 RL for Agent Self-Improving

Park C, Han S, Guo X, et al. Maporl: Multi-agent post-co-training for collaborative large language models with 
reinforcement learning[J]. arXiv preprint arXiv:2502.18439, 2025.



2.5 RL for Reasoning & Perception

Perception:
• Image

DeepEyes, Groud-R1, 
BRPO, VisTA, Vtool-R1 

• Video
Video-R1, TinyLLaVa-

Video-R1

• Audio
EchoInk-R1, exc



2.6 RL for Multi-turn Training



3.0 RL for Vertical Domains



Thanks for listening
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