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Background
• Reinfocement learning

constraint

• Offline Reinfocement learning



Motivation
• Problem Statement
多数ofllineRL模型趋向于选择数据集中出现的动作，当数据集本身不平衡或者次优数据较多，结果会很差。



Background

• unnecessarily conservative

Imbalance dataset   +   constraint



Methodology
• Mitigating Unnecessary Conservativeness By Weighting Samples

Adding more experiences from high-performing policies

Importance sampling

(Dw unknown)

Difficulty:
 The key challenge is determining the weights 
w since the state-action distribution of the 
better policy πDw is initially unknown

off-policy evaluation techniques(optidice)

to determine if a weighting
function corresponds to a high-return policy



Methodology
• OptiDICE

provides a framework for improving policy optimization using offline datasets in reinforcement learning

F = xlogx时为KL散度

DICE简单来说可以理解

为初始状态转移分布和
状态转移分布，在结合
重要度采样所构造的优
化目标



• Optimizing the Weightings

Methodology：Density ratio Weighting (DW)

when the the dataset Dw represents a stationary state-action distribution:

Our goal is to discover a weighting function w that can emulate drawing state-action samples from
a better dataset Dw that is collected by an alternative behavior policy πDw with higher return than
the behavior policy πD that collected the original dataset D



• 将数据集Dw写成w(s,a)的形式，则有下式的约束成立：

Methodology：Density ratio Weighting (DW)

将（6）式的无折扣版本和（9）式的约束合并，则有以下带约束的优化目标：



Implementation

数据集覆盖范围有限加快收敛提高稳定性

ϕ and ψ are neural networks
(two-layer Multilayer Perceptron (MLP) with 256 neurons and ReLU activation in each layer.)

进行参数化，并给出状态边际分布的计算方式

最终优化目标



Methodology：DW ＆ IQL



Methodology：DW ＆ IQL



Algorithm



Summary
目标：本文希望优化目标不是聚焦于整个数据集，而是仅聚焦于数据集中好的部分
实施：

1. 通过重要度采样将原数据集D和未知数据集Dw联系起来
2. 通过off-policy evaluation方法，将数据集分布Dw和策略πw的累积回报联系起来
3. 通过对w进行参数化，并加入KL散度，最终形成优化目标。
4. 与现有离线强化学习算法结合。



Experiments

• Two stages
(i) Trajectories with similar initial states
(ii) Trajectories with diverse initial states

• interquartile mean（IQM）
discards the bottom and top 25% of the runs and calculates the mean score of the remaining 50% runs (=N 

M/2c for N runs each on M tasks)
表示统计资料中各变量分散情形，但四分差更多为一种稳健统计

• Baseline
advantage-weighting (AW) (provide a better initial sampling distribution to train the weightingfunction in DW)
percentage-filtering (PF)



Experiments



Experiments


