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Introduction

Key Observation: We theoretically and empirically identify that the root
cause of these limitations is the recursive dependence between
different steps in the denoising trajectory, leading to (1) O(T) memory
complexity due to the entire computation graph, (2) delayed, sparse
optimization signals, and (3) vanishing gradients.

TL;DR: We propose EasyTune, a reinforcement fine-tuning framework
for diffusion models that decouples recursive dependencies and
enables (1) dense and effective optimization, (2) memory-efficient
training, and (3) fine-grained alignment.

🔥 Extension: We have released MotionRFT, a unified reinforcement
fine-tuning for text-to-motion generation, with comprehensive code and
documentation.

Issue: Text-to-motion diffusion models trained on likelihood objectives
misalign with downstream goals. While differentiable reward methods
enable efficient preference fine-tuning without large-scale paired data,
existing approaches suffer from (1) coarse-grained trajectory-level
optimization, (2) O(T) memory overhead, and (3) vanishing gradients
hindering early-step learning.

Recursive Dependence
Motivation: Rethink differentiable reward 

Framework & Solution

MotionReward (Extension)
Unified Motion Reward Model for Multi-Representation & Multi-Reward

Experiments
Qualitative Results

Quantitative Results

Project Page
(Extension)

Code Project Page
(This work)

Contact

Email: txf0620@gmail.com
WeChat: txf_06_20

🔥 The first author is
seeking Ph.D opportunity in
2027 Spring/Fall

† Corresponding Author * Equal Contributions

Memory Complexity, Vanishing Gradients

Efficient Fine-Tune Method (EasyTune)

Step-aware Reward Model & Self-Preference Learning


