
Inference Time Alignment of Diffusion Models via Evolutionary Algorithms
*Purvish Jajal1  and *Nick John Eliopoulos1; Benjamin Shiue-Hal Chou1; George K. Thiruvathukal2; James C. Davis1; Yung-Hsiang Lu1

*Equal Contribution     Purdue University1    Loyola University Chicago2

Background

We show that Evolutionary 

Algorithms (EAs) are effective at 

alignment and satisfy ALL these 

useful properties!

Alignment: Steer model to 

generate outputs that satisfy 

arbitrary constraints

Problem: Many alignment 

methods are not black-box, do 

not support arbitrary rewards, 

sample-inefficient

Contribution

Methodology

Genetic Algorithms (GA): “Maintain a set of candidate 

noise vectors. Perturb candidates to maximize reward”

Evolutionary Strategy (ES): “Maintain a distribution to 

sample noise vectors from. Update parameters to maximize 

reward”

EAs align at inference time – no training 

required, supports arbitrary rewards!

Results

EAs are sample and runtime efficient.

EAs perform alignment well.
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