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• Automated to collect a large amount of datapoints in hours.

• A Feedforward NN for each material and excitation.

• A NN for each material.

• All excitation types at once.

• Inputs: 𝐵 for a single cycle 

(100 samples) and 𝑓.

• Temperature and DC bias can be easily added in the future.

• Transfer learning can be used when large datasets are not available.

• Under development.

• Select the material and 

excitation.

• Visualize the selected 

excitation shape.

• Download the datapoints.

• Visualize the core loss.

• Current status of the database:

• 10 materials.

• 230.000 datapoints.

.zip file containing the measurements
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Sequence-to-Sequence

• 𝑓, 𝐵𝑎𝑐 and 𝑃𝑉 are postprocessed from scope measurements and the info of the core under test.

• Losses are calculated using the deployed NN 

(Machine Learning).

• Losses compared to interpolated measurements, 

datasheet information, and iGSE method.

• Operation point • Core info

• Topologies can be 

simulated online for the 

specified conditions.

• Losses calculated using 

Sequence-to-Scalar NN

and iGSE.

• A large database of core loss for different materials and 

excitations is being developed for Machine Learning tools.

• Fully automated core loss data acquisition system for fast 

data capture.

• Large-scale open-source core loss database containing 

10 materials and over 200.000 datapoints.

• Accurate core loss estimation based on neural networks 

for specific waveforms or directly reading 𝐵 𝑡 .

• NN models and measurements available online at 

https://mag-net.princeton.edu/

• Machine learning is a promising alternative method 

compared to traditional equation-based core loss modeling. 

• Modeling core loss is a challenging task:

• Core losses are highly nonlinear. 

• Affected by several factors (𝑓, 𝐵, 𝑇, etc).

• The physics behind is not well understood.

• Manufacturer information is limited.

• Extensive datasets are required for the training process.

• MagNet: an open-source database containing 

measurement of core losses for different materials and 

excitations.

• Intended to allow researchers to develop their own 

machine learning tools for core loss modeling.
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• Neural networks can 

capture multi-variable 

nonlinear effects and 

produce accurate 

models.
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