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Problem Setup
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Goal: Generate hard constrained PDE solutions 

by inference-only guidance



Landscape of Constrained Guidance
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PCFM: Physics-Constrained Flow Matching
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Zero-shot constraint 

enforcement!
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What Constraints?



PCFM: Physics-Constrained Flow Matching
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“Easy” to 

learn PDEs
(Linear constraints)

“Harder” to 

learn PDEs
(Nonlinear constraints)



Captures shocks in Hyperbolic PDEs
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Comparison with other methods
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PCFM improves reaction-diffusion solutions by exactly enforcing mass 

conservation, ensuring superior quality and zero residuals.



More Constraints = More Performance?
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Akin to what is seen in PINNs where additional 

constraints may hinder the performance



Thank you!

Checkout our paper:  https://arxiv.org/abs/2506.04171

Python: https://github.com/cpfpengfei/PCFM

Julia: https://github.com/utkarsh530/PCFM.jl
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