
Presenter ： Ling Yang

Contact ： yangling0818@163.com

Unsupervised Time-Series Representation Learning with 
Iterative Bilinear Temporal-Spectral Fusion

Ling Yang,  Shenda Hong



Contents

• Related Work and Limitations

• Proposed Method

• Results and Analysis



Related Work

Unsupervised representation learning for time series

Tonekaboni S, Eytan D, Goldenberg A. Unsupervised Representation Learning for Time Series with 
Temporal Neighborhood Coding[C]//International Conference on Learning Representations. 2020.



Related Work

Contrastive learning

Chen T, Kornblith S, Norouzi M, et al. A simple framework for contrastive learning of visual 
representations[C]//International conference on machine learning. PMLR, 2020: 1597-1607.



Related Work

Franceschi J Y, Dieuleveut A, Jaggi M. Unsupervised scalable representation learning for 
multivariate time series[J]. Advances in neural information processing systems, 2019, 32.

Time series contrastive learning



Related Work

Time series contrastive learning

Eldele E, Ragab M, Chen Z, et al. Time-series representation learning via temporal and 
contextual contrasting[J]. arXiv preprint arXiv:2106.14112, 2021.



Limitations of Existing Approaches

1. Inconsistency between temporal and spectral representations

2. Severely based on the nearest principle when choosing positive and negative samples



Our Proposed Framework

Main Contributions:

1. Instance-level augmentation technique

2. A novel iterative bilinear temporal-spectral fusion

3. Sufficient assessments including alignment and uniformity

4. Significantly outperforms previous works in downstream classification, forecasting and anomaly detection tasks



Our Proposed Framework —— BTSF

Instance-level augmentation technique
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Iterative bilinear temporal-spectral fusion



Our Proposed Framework —— BTSF

Output and Loss Function



Our Proposed Framework —— BTSF

Effectiveness of the Proposed BTSF



Results and Analysis

Time-Series Classification
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Time-Series Forecasting



Results and Analysis

Time-Series Anomaly Detection
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Alignment and Uniformity



Results and Analysis

Alignment and Uniformity



Results and Analysis

Visualization of Learned Representations
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