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Framework of SHT-SepNet

Classic LLMs fail to learn temporal and spatial feature information 
simultaneously
p Focus on temporal patterns, neglecting spatial dependencies.
p High computational cost for spatio structures modeling.

p Static graphs hard to model dynamic spatial changes.
p Only pairwise spatial relations are typically considered.

Classical spatio-temporal models fail to learning latent or high-
order spatial coupling interactions

Spatio-Temporal Modeling Prediction with LLMs

p Lightweight spatio-temporal separation framework (STH-SepNet)  fuses 
textual cues with high-order spatial dependencies .

p Adaptive hypergraph structure for spatial modeling that dynamically 
captures intricate dependencies via effective order modeling.

p State-of-the-art performance and single-GPU efficiency by experiments, 
confirming the framework’s readiness for real-world deployment.

Ø Contributions

ü STH-SepNet decreases errors by 28.8 % on drifting data and running 23.8 % better than LLM baselines
ü Adaptive hypergraphs dynamically reweight to capture sudden spatial drift, outperform massive models 

with a lightweight backbone, and consistently excel across architectures via higher-order interactions.

ü Lightweight LLMs  (BERT,GPT2) achieve competitive performance while maintain stability and efficiency
ü STH-SepNet (BERT) outperforms TIMELLM and larger STH-SepNet in GPU usage, training speed

ü Adaptive gate fusion achieves 
superior MAE/RMSE 

ü Adaptive hypergraph module 
shows obvious improvements

Ø Results and ConclusionØ Background and Chanlleges 

Ø Method

ü Excessive parameter scaling is not 
essential for effective temporal 
modeling

ü Effective order (k=3), STH-SepNet 
model achieves smallest MSE


