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• LLMs have significantly revolutionized NLP and CV domains


• How can LLMs benefit time series analysis?
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Today Is Wed

Large language models are originally 
trained on discrete text data

Time series are continuous numerical data

How to bridge the  
modality gap?
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• Each category targets one stage 
in typical LLM-driven NLP 
pipelines


• Prompting: input stage


• Quantization: tokenization stage


• Aligning: embedding stage


• Vision as bridge: LLM stage


• Tool: output stage
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• Up-to-date Github repo summarizing LLM4TS papers + datasets


• https://github.com/xiyuanzh/awesome-llm-time-series 
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Introduction
Resources

https://github.com/xiyuanzh/awesome-llm-time-series
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Taxonomy
Prompting

• Number-agnostic tokenization


• Number-specific tokenization

Examples of representative direct prompting methods.

Number-
specific

Number-
agnostic



Taxonomy
Quantization

• Discrete indices 


• From VQ-VAE


• From K-Means

VQ-VAE based quantization method

K-Means based quantization method



Taxonomy
Aligning

• Similarity matching


• Contrastive loss


• LLMs as backbones
Aligning by similarity matching

Aligning with LLMs as backbones

One Fits All: Power General Time Series Analysis by 
Pretrained LM, NeurIPS 2023




Taxonomy
Vision as Bridge

• Paired data


• Physics relationships


• Time series plots as images

ImageBind: One Embedding Space to Bind Them All, CVPR 2023



Taxonomy
Tool

• Code


• API call


• Text domain knowledge

Unleashing the Power of Shared Label Structures for Human Activity Recognition, CIKM 2023



Taxonomy
Comparison

• Data: zero (prompt), visual (vision)


• Model: billion (prompt/tool), million 
(aligning, quantization)


• Efficiency: quantization and aligning 
more efficient than prompting 


• Optimization: two stage, indirect tools 
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Datasets
Summary

• Internet of Things (IoT): IMU


• Finance: stock 


• Healthcare: EEG, ECG


• Audio/Music/Speech
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Future Directions
Summary

• Theoretical understanding


• Multimodal and multitask analysis


• Efficient algorithms


• Combining domain knowledge


• Customization and privacy
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Conclusion
Summary

• The first survey that builds a taxonomy for how to transfer knowledge from LLMs for time series analysis


• Multimodal text and time series datasets


• Paper link: https://arxiv.org/abs/2402.01801 


• GitHub repo: https://github.com/xiyuanzh/awesome-llm-time-series

https://arxiv.org/abs/2402.01801
https://github.com/xiyuanzh/awesome-llm-time-series

