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Background: Semi-supervised Surrogates for Physics

· Problem: High-fidelity solvers are accurate but costly; scarce labels and distribution shift hinder supervised 
surrogates, while naïve SSL amplifies pseudo-label noise.

· Challenges: Noisy pseudo-labels, non-uniform meshes/time steps, and shift-robustness with calibrated uncertainty.

· Gap: Generic SSL assumes i.i.d. and ignores physics; it lacks role-aware treatment of epistemic vs aleatoric 
uncertainty to decide what to trust or discard.

· Target: We need uncertainty-aware SSL that filters and corrects pseudo-labels and remains reliable under shift.

Scenario: (1) (2) (3)
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Key method: UMPL—A few shot SSL method for high dimensional PDEs



Uncertainty-Informed Meta Pseudo Labeling for 
Surrogate Modeling with Limited Labeled Data

Xingyu Ren∗ , Pengwei Liu∗ , Pengkai Wang∗ , Guanyu Chen, Qinxin Wu, Dong Ni†

Experiments & Results
Comparison of Feedback Loss and True Pseudo-label Error during Training:

The Raincloud Plot and Loss Curves: 
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Results on Different Tasks and Models:

Experiments & Results
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Visualization Results across Multiple Methods and Models:
Experiments & Results



Thank you!

Code& Model: https://github.com/small-dumpling/UMPL
Email: 12332063@zju.edu.cn


