
TimeMixer++: A General Time Series Pattern 
Machine for Universal Predictive Analysis

April 25, 2025, Singapore

ICLR 2025

Shiyu Wang, Jiawei Li, Xiaoming Shi, Zhou Ye, Baichuan Mo, Wenze Lin, Shengtong Ju,

Zhixuan Chu, Ming Jin

Griffith University

The Hong Kong University of Science and Technology (Guangzhou)

Massachusetts Institute of Technology

Zhejiang University



Time Series Data
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(Figures in this page are generated by GPT-4o)

• Time series are a crucial data modality



• Unlocking general-purposed time series analysis

Time Series Intelligence
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Time Series Intelligence
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• Introducing Time Series Pattern Machine (TSPM)



Time Series Intelligence
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The multi-scale and multi-periodicity characteristics of the Weather Dataset.

• What capabilities must a model possess to function as a TSPM?



Solution
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• Introducing TimeMixer++
• Transforming time series into a series of time series images via time imaging
• Capturing both multi-scale and multi-periodicity dynamics in latent space



• Multi-Scale Time Series and Input Projection

TimeMixer++
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• We generate a multi-scale representation by using Conv1D for down-sampling
• We adopt a channel mixing strategy using variate-wise attention at the coarsest scale
• Each scale is embedded separately



• Multi-Resolution Time Series Imaging

MixerBlock
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• We convert the input into multi-resolution time images with frequency analysis



• Time Image Decomposition

MixerBlock
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• Columns represent time series segments within each period, while the 
rows track consistent time points across periods

• Column-axis attention captures seasonality within period, and row-
axis attention extracts trend across periods



• Multi-Scale Mixing

MixerBlock
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• Mixing the seasonal patterns from fine-scale to coarse-scale (Bottom-up)

• Mixing the trend patterns from coarse-scale to fine-scale (Top-down)



• Multi-Resolution Mixing

MixerBlock
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• Finally, at each scale, we mix 𝐾 periods adaptively



Main Results
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Long-term forecasting results. We average the results across 4 prediction lengths: {96, 192, 336, 720}.

• Forecasting



Main Results
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Results of multivariate short-term forecasting, averaged across all PEMS datasets.

Univariate short-term forecasting results, averaged across all M4 subsets.

• Forecasting



Main Results
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Input-96-predict-96 in the Weather dataset Input-36-predict-18 in the M4 dataset

• Forecasting



Main Results
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Results of classification and anomaly detection. The results are averaged from several datasets. Higher 
accuracy and F1 score indicate better performance.

• Imputation, Classification and Anomaly Detection



Model Analysis
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• Ablation Study & Representation Analysis

Representation analysis in four tasks. For each model, the centered kernel alignment (CKA) similarity is 
computed between representations from the first and the last layers. Lower CKA similarity indicates more 
diverse representations across layers.



Read More
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• Poster Session: TimeMixer++
• This afternoon (3 - 5:30 p.m. 25 April) Hall 3 + Hall 2B #345

• Poster Session: Time-MoE
• Tomorrow (3 - 5:30 p.m. 26 April) Hall 3 + Hall 2B #318
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