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Contributions Model Overview
• We introduce a novel model, a vision-inspired diffusion framework 

that efficiently handles irregularly sampled time series from short to 

very long sequences.

• Using a masking strategy, we optimize directly on observed signals 

instead of assuming full data availability.

• Our approach delivers state-of-the-art results, improving benchmarks 

by up to 70% while cutting computational cost by 85%. Results

Method

Table 1: Averaged results over 30%, 50%, 70% missing rates for length 24. 

Table 2: Ablation Studies, disc. scores with 30%, 50% and 70%  for sequence length of 24

Regular Time Series Generation from Irregular Data

Results

Background

Step 1: Completion.  In the first step of our Two-Step Method for Natural 

Neighborhoods, a  scalable and efficient Time Series Transformer (TST)–based 

autoencoder is trained to fill missing values in the irregular sequence. TST is chosen 

to avoid the computational overhead associated with NCDE-based preprocessing. 

This produces a regularly sampled sequence, naturally forming pixel neighborhoods. 

Training uses a masked reconstruction loss.

Step 2: Vision Diffusion with Masking. Vision-based diffusion model is trained on 

the completed sequence, first transforming it to an image representation using the 

delay embedding.  Imputed values are used only as a weak conditioning signal, 

preventing over-reliance on potentially inaccurate data. The diffusion loss is 

computed only on observed pixels, effectively masking out imputed values.

Curious? Scan to dive in

ImagenTime

ImagenTime Introduces a novel connection between time series 

modeling and image generation and has achieved state-of-the-art 

performance on regular generative tasks. By transforming time 

series into images via invertible transforms, it leverages 

vision-based diffusion models to handle sequences from very 

short to ultra-long within a single framework. 


