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선행연구
A versatile Diffusion Model for Audio Synthesis

Kong, Zhifeng, et al. "DiffWave: A Versatile Diffusion Model for Audio Synthesis." International Conference on Learning Representations. 2020.
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Time Series Forecasting
Autoregressive Denoising Diffusion Models for Multivariate Probabilistic Time Series Forecasting

Rasul, Kashif, et al. "Autoregressive denoising diffusion models for multivariate probabilistic time series forecasting." International Conference on Machine Learning. PMLR, 2021.
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Method
Autoregressive Denoising Diffusion Models for Multivariate Probabilistic Time Series Forecasting
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𝑡0 2753.958 1763.21 321 264.284

…

𝑇 − 1 2785.204 1753.7 326 289.226

𝑇 2847.699 1770.5 344 299.356
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Experiments
Autoregressive Denoising Diffusion Models for Multivariate Probabilistic Time Series Forecasting

Rasul, K., Seward, C., Schuster, I., & Vollgraf, R. (2021, July). Autoregressive denoising diffusion models for multivariate probabilistic time series forecasting. In International Conference on Machine Learning (pp. 8857-8868). PMLR.
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Summary
Autoregressive Denoising Diffusion Models for Multivariate Probabilistic Time Series Forecasting

Rasul, K., Seward, C., Schuster, I., & Vollgraf, R. (2021, July). Autoregressive denoising diffusion models for multivariate probabilistic time series forecasting. In International Conference on Machine Learning (pp. 8857-8868). PMLR.
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Time Series Imputation
Time Series Missing Data

𝑓 𝑀 𝑌, ∅ = 𝑓 𝑀 ∅ 𝑓𝑜𝑟 𝑎𝑙𝑙 𝑌, ∅
𝑓 𝑀 𝑌, ∅ = 𝑓 𝑀 𝑌𝑜𝑏𝑠, ∅ 𝑓𝑜𝑟 𝑎𝑙𝑙 𝑌𝑚𝑖𝑠, ∅

𝑓 𝑀, 𝑌 𝜃, ∅ = 𝑓 𝑌 𝜃 𝑓(𝑀|𝑌, ∅)

Osman, M. S., Abu-Mahfouz, A. M., & Page, P. R. (2018). A survey on data imputation techniques: Water distribution system as a use case. IEEE Access, 6, 63279-63291.
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Time Series Imputation
Conditional Score-Based Diffusion Models for Probabilistic Time Series Imputation

Tashiro, Yusuke, et al. "Csdi: Conditional score-based diffusion models for probabilistic time series imputation." Advances in Neural Information Processing Systems 34 (2021): 24804-24816.
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Goal
Conditional Score-Based Diffusion Models for Probabilistic Time Series Imputation

Tashiro, Yusuke, et al. "Csdi: Conditional score-based diffusion models for probabilistic time series imputation." Advances in Neural Information Processing Systems 34 (2021): 24804-24816.

Conditional observations 𝒙𝟎
𝒄𝒐 Imputation targets 𝒙𝟎

𝒕𝒂
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Previous Method
Conditional Score-Based Diffusion Models for Probabilistic Time Series Imputation

Tashiro, Yusuke, et al. "Csdi: Conditional score-based diffusion models for probabilistic time series imputation." Advances in Neural Information Processing Systems 34 (2021): 24804-24816.
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Previous Method
Conditional Score-Based Diffusion Models for Probabilistic Time Series Imputation

Tashiro, Yusuke, et al. "Csdi: Conditional score-based diffusion models for probabilistic time series imputation." Advances in Neural Information Processing Systems 34 (2021): 24804-24816.
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Method

Tashiro, Yusuke, et al. "Csdi: Conditional score-based diffusion models for probabilistic time series imputation." Advances in Neural Information Processing Systems 34 (2021): 24804-24816.

Conditional Score-Based Diffusion Models for Probabilistic Time Series Imputation
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Method

Tashiro, Yusuke, et al. "Csdi: Conditional score-based diffusion models for probabilistic time series imputation." Advances in Neural Information Processing Systems 34 (2021): 24804-24816.

https://papertalk.org/papertalks/37403

Training data

Conditional observations 𝒙𝟎
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K : Features   L : Length    C : Channel
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S4 layer?
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Exponential Moving Average
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Structured State Space Models
Efficiently Modeling Long Sequences with Structured State Spaces

x′(𝑡) = 𝐴x(𝑡) + 𝐵u(𝑡)

𝑦(𝑡) = 𝐶x(𝑡) + 𝐷u(𝑡)

하지만 모든 상태 공간에 대한 정보를 찾기에는
Computation Cost가 너무 높음!
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