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Dataset – 2D Channel Flow
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• Geomety map 𝐺𝜖ℝ𝐻𝑥𝑊𝑥1

• Flow field 𝑉𝜖ℝ𝐻𝑥𝑊𝑥𝐶

• 𝑁𝑡𝑟𝑎𝑖𝑛 = 1050

• 𝑁𝑡𝑒𝑠𝑡 = 300



Model

• Train U-Net 𝑈 → ෠𝑉 via 𝑆𝑆𝐸(𝑉, ෠𝑉)

• Train STN 𝐺 → 𝑈 via physical constraints

• Pressure forces 𝐹𝑖 = 𝐴𝑖׬
𝑝𝑖𝑑𝐴𝑖

• Total pressure difference ∆𝑝 =
𝜌
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Flow Field Prediction
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Comparison with CFD-Simuation
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Transformed Geometry → ො𝑢

Transformed Geometry → 𝑢𝐶𝐹𝐷

Target Geometry → 𝑢𝐶𝐹𝐷
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