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A Framework for Automated, Data-
Driven Digital Twin Derivation from
Multiphysical Simulation Models

Extraction of highly accurate and faster-than-real-

time digital twins from existing simulation models
with only one-to-two training data sets.
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Non-isothermal, turbulent fluid flow is modeled within COMSOL®
c (Non-isothermal Flow, Heat Transfer in Solids and Fluids, Turbulent
g 40 e Flow SST, Surface-to-Surface Radiation).
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FIGURE 2. Comparison of the coupled model (dashed lines) to constant-
heat-transfer-coefficient-based simulations (solid lines) at two instances
in time reveals pronounced deviations.

Efficient design of experiments

TwinLab Toolbox

Convection oven full-order model

“TwinlLab connects simulation models, data science and model-
predictive control techniques in one framework.”
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Forerunner design of experiments

Hygroscopic, capillary-porous model in conjugate flat plate configuration

the Coefficient Form PDE interfaces, the Darcy’s Law fluid flow
interface and numerous variable and function definitions.

Conjugate simulations

* Synthesis of amplitude-modulated pseudo-random binary

2 data sets
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FIGURE 3. Automated training data synthesis via the COMSOL
command line interface and model methods to identify correlations
between global ROM test errors and training data properties.
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