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Reinforcement Learning

强化学习的基本思想与动物心理学有关“试错法”学习的研究密切相关，即

强调在与环境的交互中学习，通过环境对不同行为的评价性反馈信号来改变行

为选择策略以实现学习目标。来自环境的评价性反馈信号通常称为回报或强化

信号，强化学习系统的目标就是极大化期望回报信号。



Agent and Environment



Classification of Learning Techniques



Reinforcement Learning  process 



Reinforcement Learning in Single Agent Systems



The Markov Property



Markov Decision Process



Policy



(State) Value Function



Optimal Policy



Learning an Optimal Policy



(State-Action) Value Function



Approaches for Reinforcement Learning



Q-Learning : Off-policy TD Control 



Q-Learning Algorithm



Q-Learning Algorithm



Q-Learning in a Grid World



Action Selection



Convergence



SARSA : On-Policy TD Control
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SARSA Algorithm



Deep Reinforcement Learning



Bellman Equation



Deep Q-Learning



Stability Issues with Deep RL



Deep Q-Networks



Stable Deep RL (1): Experience Replay



Stable Deep RL (2): Fixed Target Q-Network



Stable Deep RL (3): Reward/Value Range



Reinforcement Learning in Atari



DQN in Atari



Google Reinforcement Learning Architecture



Recurrent Neural Network



Recurrent Neural Networks



The Problem of Long-Term Dependencies



The Problem of Long-Term Dependencies



LSTM Networks (Long Short Term Memory)



LSTM Networks (Long Short Term Memory)



The Core Idea Behind LSTMs



The Core Idea Behind LSTMs



Step-by-Step LSTM Walk Through
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