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COMPUTATIONALLY EFFICIENT CONTROL CO-DESIGN OPTIMIZATION 

FRAMEWORK WITH MIXED-FIDELITY FLUID AND STRUCTURE ANALYSIS 

• Computationally efficient control 

co-design optimization framework.

• Representative and accurate 

reduced-order models are derived 

from high-fidelity CFD and CSM 

tools.

• Modular and open-source for 

integration with other codes. 

• Includes standard and real-world 

load cases & libraries.

• Ability to import, export and link 

with standard software such as 

MatLab, Simulink, Python 

scripting/API, Excel, etc.
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COMPUTATIONAL DESIGN OPTIMIZATION FRAMEWORK

AERO-STRUCTURAL OPTIMIZATION

IMPACT
• Integration of traditional aeroelastic 

models with higher-fidelity simulation 

tools including unsteady Reynolds-

averaged Navier–Stokes (RANS) 

solvers, and 3D structural finite-

element solvers. 

• High-fidelity tools provide numerically 

exact gradients to facilitate both 

efficient optimization and local 

linearization for control system 

development.
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T2.a-e Uncoupled Modules

T3 TASK 3
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CONTROL METHOD

HYDRODYNAMICS: HydroDyn

Continuous States:

• State-space-based

radiation “memory”

Discrete States:

• Convolution-based

radiation “memory”

Parameters:

• Geometry

• Hydrodynamic coefficients

• Undisturbed incident waves

• Water Density

• Gravity

Outputs:

• Hydro. loads

Inputs:

• Substructure disp.

• Substructure vel.

• Substructure accel.

HydroDyn

University of Michigan’s MACH Framework

RG: robust Reference Governor
𝛥: model parameter uncertainties
r: reference signal
𝜈: control input
𝑧: response
𝑦: feedback


