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Thermodynamics-informed Graph Neural Networks for
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Real render of |
a liver 3D model:

26x15x8 cm Problem: Keypoints:
We want to describe the dynamic system: - Real Time Simulation
z=F(z,t), tel=(0,T], z(0)=z, - Mesh Independent Solution
: - . - Inductive Biases
Zev1 = 2y + Atz = 2z +(F(tD? - Hybrid Artificial Intelligence
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Meth_ods and Mesh Preprocessing: - Imposed displacemet on
aI'ChlteCtUI'e. Low poly 3D model with 1 to 3 nodes
volumetric meshing - Viscoelastic and Hyperelastic Database
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Boundary operator: [1,3,4] PhYSIC Bias

Energy and entropy exchange Fullfillment 1st and 2nd law

Local System of Thermodynamics
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Vi = [qa g, Il]
€;; = [llij, 110]
p = Aggregation function

Forward pass:
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Unseen load condition at inference!
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