
tl;dr: a score-matching-based perspective 
for designing empirically effective 
alignment algorithms for diffusion models

DSPO: Direct Score Preference Optimization for 
Diffusion Model Alignment

Diffusion-DPO

How does DSPO perform?

Win-rate (vs SD15) for DSPO and preference 
learning baselines based on Aesthetics reward. 
”Diff.” represents ”Diffusion”
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Con:  It adapts DPO from LLMs, but the upper-bounded 
loss on diffusion models may limit performance.

DSPO: Score-based Preference Alignment
Results: Among all methods, our DSPO achieves the best 
performance on 3 datasets based on win rate from reward models.

Takeaway: a novel score-based 
preference alignment algorithm to 
fine-tune text-to-image diffusion 
models (see our paper for details).

Stable Diffusion 1.5:

Stable Diffusion XL:Human Preference Score Model: 

Direct Score Preference Optimization:

c is the conditional variable of human preference for the image.

Final Objective:

Pro: designed from  score matching and achieving good  results


