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Motivation 

 In recent years, diffusion models, a family of deep learning based 
generative models, have been extended to time-series 
applications, and many powerful models have been developed. 

Considering the deficiency of a methodical summary and 
discourse on these models, we provide this survey as an 
elementary resource for new researchers in this area and to 
provide inspiration to motivate future research.  

The survey primarily focuses on diffusion models for time-series 
forecasting, imputation, and generation. It also compares existing 
methods with in-depth discussion, while presenting their real-
world applications, relevant data resources, and future research 
directions.  
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Summary of literature 

The survey reviews on diffusion models for time-series forecasting, 
imputation, and generation, and presents them, separately, in three 
individual sections. A summary of literature is listed as follows. 
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Model comparison 

The comparison of methods includes an assessment of their 
capabilities in handling various tasks and data types, along with 
an examination of their diffusion and sampling processes. 
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Applications and datasets 
The survey showcases relevant application in real-world 

domains such as energy control and transportation. 

Additionally, we share valuable resources of frequently used 
public datasets to support researchers and practitioners in 
testing and understanding diffusion models for time series.  
Below is a fraction of resources presented in the survey. 
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Future research and conclusion 

Three future research directions of diffusion models for time 
series have been proposed in the end of the survey, including 
heavy model selection, insufficient research on noise injection, 
and unsatisfactory performance with spatio-temporal graphs.  

Although existing methods have shown good performance with 
empirical evidence, the survey concludes by emphasizing that 
they are usually associated with very high computational costs. 

Moreover, because most diffusion models are constructed with a 
high level of theoretical background, there is still a lack of deeper 
discussion and exploration of the rationale behind these models, 
i.e., why they could work and when they may not work.  Front In
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