
A   Predictive representation learning

Context events
causal windows

Online encoder
fθ

Horizon-conditioned
predictor gψ

Predicted
latent future

Predictive
loss

Future events
training target

Target encoder
fξ

Stop-gradient
latent target

EMA

Configured predictive losses use future-event targets during training.

B   Causal event geometry and transport
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Geometry-supervised training; prefix-causal inputs at inference.

C   Multimodal causal phase correction
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Family schematic. Controls: TRUE / ZERO; SHUFFLE / REPEAT where executed.


