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The Challenge: Forecasting Unseen Biological Systems

Unseen Dynamics

Trajectory Prediction Task Diverse Organisms
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@ Task: short history — long-horizon future trajectory

Different biological systems vary in organism, pathway, regime, dimension, and scale

The model must forecast systems never observed during training



Core Idea: Replace Gaussian Noise with a Biological Prior
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Zoom-in: From Regime and History to Structured Souce g,
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Instead of starting from Gaussian noise,
RegimeFlow initializes flow matching from a biologically source distribution



Forecasting Task

SysBio-Traj Benchmark: Cross-System Biological Forecasting

SysBio-Traj Benchmark
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The goal is not to fit one system, but to generalize long-horizon forecasting to unseen biological systems
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Main Results: Better Accuracy and Calibration
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RegimeFlow consistently improves both deterministic accuracy
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and uncertainty quality by starting from biologically priors.




Qualitative Forecasts: Accurate and Calibrated Trajectories
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Efficient Probabilistic Forecasting with One-Step Inference
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For additional ablation, sensitivity, and robustness tests, please see the paper.



Conclusion: RegimeFlow Enables Cross-System Biological Forecasting
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