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Background

Preference-Based Reinforcement Learning (PbRL)

interact with the 
environment

The agent does not receive a reward after an interacting step, but selects some historical trajectories to 
query the preferences of the expert.

• realizable
• effortless
• scalable
• economical



Background

PbRL

Direct policy learning

Surrogate learning

Approximating the policy distribution

Comparing and ranking policies

Learning a preference model

Learning a utility function (reward model)

How to learn a realiable reward model ?

How to query informative trajectories ? 

offline

online



Background

How to learn a realiable reward model ?

How to query informative trajectories ?

• random query
• entropy-based query
• disagreement-based query

：trajectory

preference predictor

loss



Background

Research emphasis

PbRL

offline

online

for LLM alignment

for LLM alignment

for RL

for RL

efficiency

generalization

safety

diverse rewards
...

limited data

data augmentation
pessimistic estimation
...

continual learning

exploration

query selection

few-shot learning

...

DPO, SPO

Remax

Safe RLHF

dynamic reward 

Constrained RLHF

SURF
IPL
FTB

COPR

RUNE, PEBBLE



Motivation
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Motivation

near on-policy selection can boost the performance



Method



Experiment



Experiment

Ablation Study



Experiment

Ablation Study



Experiment

Human Experiments



Discussion

PbRL Weakly Supervised Learning

limited preferences in offline datasets semi-supervised learning

active query schemes active learning

noisy preferences learning with noisy labels

Difficulties in connecting weakly supervised learning and PbRL

• pair-wise query / relative reward
• distribution shift
• sequence-level preference



Thanks


