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fPINNs – Fractional PINNs

Time-parallel/fractional/adaptive activation function based 
physics-informed neural networks for solving transient PDEs

Time‐parallel PINNs
forward and inverse PDEs
Physics-informed neural networks (PINNs)

Parameter identification for 3D ADE 
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𝜕 𝑢 𝑢𝜕 𝑢 𝜈𝜕 𝑢 0
𝑢 𝑥, 0 sin 𝜋𝑥
𝑢 1, 𝑡 𝑢 1, 𝑡 0

Burgers equation
𝐶𝐺:  𝜕 𝑢 𝑢𝜕 𝑢 𝜈 𝜕 𝑢 0
𝑇𝑃:  𝜕 𝑢 𝑢𝜕 𝑢 𝜈𝜕 𝑢 0

𝜈 0.01/𝜋

𝝂𝒄 𝟑𝝂 𝝂𝒄 𝟓𝝂 𝝂𝒄 𝟏𝟎𝝂
Iterations # 2 3 6

CG: 50 50
TP: 256 100

t

t = 0.75

𝜕 𝒖 𝚫𝒖 sin 𝒖 0
𝒖 𝒙, 0 𝑓 𝒙 , 𝜕 𝒖 𝒙, 0 𝑔 𝒙

With extrapolation boundary conditions

Sine‐Gordon equation


