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Conclusions 
• A novel modeling technique called MCNN is

proposed to solve the multi-constitutive
problems by using a law-encoding vector.

• MCNN could achieve good accuracies for
the nonlinear large deformation problem.

• Future work: study encoding vectors of the
form 𝑎𝑎, 𝑏𝑏, 𝑐𝑐 with 𝑎𝑎 + 𝑏𝑏 + 𝑐𝑐 = 1 and
𝑎𝑎, 𝑏𝑏, 𝑐𝑐 ≥ 0, e.g., (0.2, 0.3, 0.5). This is akin to
the idea of fractional derivatives

• PINN: In many engineering fields, a fair number
of problems are closely related to differential
equations. Physics-informed neural network
(PINN, by Raissi et al 2017) is proposed to solve
a given physics problem described by a specific
partial differential equation (PDE).

• Multi-Constitutive Problem: Multiple PDEs
exist for a given problem, corresponding to
choosing different constitutive laws. In our
problem, we have a universal PDE (mass
balance equation):

and three constitutive laws of hyper-elasticity:

Motivations

Our Approach: MCNN

Law1:

Law2:

Law3:
• Surprisingly MCNN, which is trained for all

three laws, achieves higher prediction accuracy
than the independent PINN on law 2 and law 3
(see the table below).

• Visualization in Figure 2 and Figure 3 shows
that MCNN produces clearly distinct and
accurate predictions for all three laws.

Results
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