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Review-plan

• 将状态网络直接部署到强化学习任务上看是否有效果

• 强化学习部分使用actor网络进行试验，从目标上感觉比DQN更合
理
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Experiments

• Try to learn state function via the thought of inverse 
reinforcement learning.

• Design an algorithm of learning state function.

• Make experiments with “CartPole” and “MountainCar”.



Comparison - State learning VS. Reward learning

• 1. Algorithm is different.

• 2. Network structure is different.

• 3. The parameters to be studied are different.

• 4. Trajectories generated by expert are different.

• 5. The process of parameter optimization is different.



Differences in algorithms

Algorithm

1. 𝜋= 随机策略

2. for t=1,2,…,do

3. 得到一组轨迹< 𝑥1
𝑡, 𝑎1

∗𝑡 , 𝑟1
𝑡 , 𝑥2

𝑡 , 𝑎2
∗𝑡 , 𝑟2

𝑡 , … >.

4. 𝑊𝑠 = 𝑎𝑟𝑔𝑚𝑖𝑛𝑤𝑠

1

𝑛
σ𝑗=1
𝑛 𝑎𝑗

∗log(𝑎𝑗)，优化𝑊𝑠

5. 𝜋=在环境< 𝑓𝑤𝑠
(𝑥), 𝐴, 𝑅 > 中求解最优策略

6. end for 

Output: 𝑓𝑤𝑠
状态函数和策略𝜋

Reward learning State learning



Differences in network
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𝑟
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expert
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Differences in parameters and trajectories

• Parameters

• 𝑆 = 𝑓𝑤𝑠
(𝑥) r = 𝑅 𝑆 = 𝑤𝑟

𝑇𝑆

• Trajectories
• 在迭代过程中生成范例轨迹数据𝐷′ 范例轨迹数据𝐷提前给出

• 𝐷′ = {𝜏1
′ , 𝜏2

′ , 𝜏3
′ ,…, 𝜏𝑚

′ } 𝐷 = {𝜏1, 𝜏2, 𝜏3, … , 𝜏𝑚}

• 𝜏𝑡
′ =< 𝑥1

𝑡 , 𝑎1
∗𝑡, 𝑟1

𝑡, 𝑥2
𝑡 , 𝑎2

∗𝑡 , 𝑟2
𝑡, … > 𝜏𝑡 =< 𝑠1

𝑡, 𝑎1
∗𝑡 , 𝑥2

𝑡 , 𝑎2
∗𝑡, … > .



Differences in parameter optimization

• Reward function learning
• ത𝑋∗ = 1

𝑚
σ𝑖=1
𝑚 σ𝑡=1

𝑛𝑖 𝛾𝑡𝑆𝑡
𝑖

• ത𝑋𝑡
𝜋 = Ε[σ𝑖=1

𝑛 𝛾𝑖𝑆𝑖 |𝜋]
(𝑡)

• 𝑤𝑟
∗ = 𝑎𝑟𝑔𝑚𝑎𝑥𝑤𝑟

𝑚𝑖𝑛𝑖=1
𝑡 𝑤𝑟

𝑇( ത𝑋∗ − ത𝑋𝑡
𝜋) 𝑠. 𝑡. 𝑤𝑟 ≤ 1

• State function learning
• 𝑤𝑠 = 𝑎𝑟𝑔𝑚𝑖𝑛𝑤𝑠

1

𝑛
σ𝑗=1
𝑛 𝑎𝑗

∗log(𝑎𝑗)

• 𝑤ℎ𝑒𝑟𝑒 𝑎𝑗 = 𝑓𝑤𝑝
(𝑓𝑤𝑠

(𝑥𝑗))



Experiments-MountainCar
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Experiments-CartPole



Experiments-CartPole



Experiments-MountainCar



Experiments-CartPole



Some Experiments-Grid World(出现在很多论文的实验中)



Some Experiments-Risk Aware Active Inverse Reinforcement Learning



Some Experiments-Relative Entropy Inverse Reinforcement Learning



Some Experiments-Relative Entropy Inverse Reinforcement Learning


