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Background
• Reinfocement learning



Background
• Limitation

• offline algorithms often face significant challenges when learning 
from off-policy data

• instability
Overestimation 

（ ood ）

constraint

• Offline Reinfocement learning

often require that the majority of training data be nearly on-policy to achieve high learning performance
（suboptimal）



Background

• Motivation
• Overcoming the biases and instability
• Reducing the reliance on nearly on-policy data
• Establishing a unified theoretical framework

• Utilizing Convex Programs for Policy Optimization(DICE（DIstribution Correction Estimation)）)
• Formulating RL as a Convex Program
• Conversion Using Lagrangian Duality
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Priliminary
• 对偶

• 如果你用不超过100块钱买水果，
• 问题1： 买到单价最便宜的水果
• 问题2： 买到重量最多的水果

原始问题 (Primal Problem): 对偶问题(dual problem) ：



Priliminary

目的是求原始问题的最优值。得一个简单的下界函数, 然后通过最大化这个下界函数, 来逼近原问题的最优解.



Priliminary
• REINFORCEMENT LEARNING VIA LAGRANGIAN DUALITY

Consider the regularized policy learning problem

rewritten as a convex problem



Priliminary

Directly use dual-Q causes overconstraint

求对偶V等价于求原始问题V，并且对偶V不需要对数据进行约束, DUAL-V作为辅助优化目
标对s，a进行优化选择



Priliminary
• A UNIFIED PERSPECTIVE ON RL AND IL THROUGH DUALITY

Imitation Learning

Reinforcment Learning



Methodology: RECOIL

• RElaxed Coverage for Off-policy Imitation Learning (ReCOIL),



Methodology: RECOIL



Methodology: f-DVL
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