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Methods fixate on spatial cues or static graphs, 
missing richer histories; parameter memory is 
l i m i t e d  ( e s p .  i n  S T O O D ) .  K e y :  s e l e c t 
high–information-gain spatio-temporal patterns 
and store them efficiently for current prediction.

Weak similarity/retrieval hinders matching; over-
reliance causes overfitting and blurs prediction vs. 
retrieval. Need mechanisms that balance historical 
pattern use with current data for flexible, robust 
spatio-temporal prediction.

• Distribution shifts in spatio-temporal graphs 
mean historical data only partially helps; some 
becomes noise or harmful.

• Core challenge: identify which historical 
components provide maximal information gain 
under complex shifts.

• Ins tead  of  s tor ing  pa t te rns  impl ic i t ly  in 
parameters, explicitly store key, similar historical 
patterns.

• Explicit external storage preserves more history 
without parameter updates.
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ExperimentsChallenges

Motivation Methodology

C1. How to Identify and Store Contributive Patterns? 

C2. How to Balance Historical Patterns with 
Current Observations? 

• 3D key–value pattern library: 
decouple indexing vs. semantics, 
externalize and efficiently store 
contributive patterns (for C1) 

• Similarity-based multi-library 
retrieval: top-K, softmax-
weighted aggregation across 
spatial/temporal/st-spatial 
libraries to avoid noisy replay 
(bridging C1→C2)

• Adaptive knowledge fusion: 
dual-encoder + γ-weighted 
convex blend with knowledge-
balancing objective (for C2) 


