
Diffusion models have emerged as a powerful paradigm for generative modeling. They are grounded in a pair of Markovian forward 
and reverse denoising dynamics. In this talk, I will explore how sequential Monte Carlo (SMC) methods, in particular, twisted SMC,  
can offer principled solutions to two sampling problems related to diffusion models. 

In the first part, I will introduce the Twisted Diffusion Sampler (TDS), a purely inference-time algorithm for conditional sampling in 
diffusion models with asymptotic guarantees. TDS provides an appealing scaling property between computational cost and statistical 
accuracy, improving empirical performance even with a small number of particles. We illustrate TDS in image generation and protein 
design tasks. The link to this page can be found [https://arxiv.org/abs/2306.17775].

In the second part, I will turn to the classical problem of sampling from an unnormalized distribution. I will present the Reverse 
Diffusion Sequential Monte Carlo (RDSMC) sampler, which operates on an annealing schedule constructed from the diffusion reverse 
denoising process. This approach yields unbiassed estimation of normalization constants and consistency sampling, enabling 
application ins a variety of sampling tasks.  The link to this page can be found [https://arxiv.org/abs/2508.05926]. 
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