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Overview

✓ Introduction

✓ Core Loss Measurements with DC Bias

✓ FNN-based Iron Loss Prediction Model

✓ GANET-based Iron Loss Prediction with DC Bias

✓ Conclusion
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Core Loss Estimation
Non-trivial;
Complex;

Not entirely solved
 

Magnetic Components
A critical role in PE/Motors 

application
 

Different Models &  
Equations

Steinmetz Equation;
B-H curves;

Computationally expensive 

Machine Learning(ML)
Real/Simulation Data Based;

Working as surrogate 
models

Introduction
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Schematic of Half-bridge Measurements Half-Bridge Setup

Core Loss Measurements with DC Bias
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Scatter Plots with Different DC Biases at 25°C 

for Ferrite N87

Scatter Plots with Different DC Biases at 25°C 

for Ferrite 3C90

Core Loss Measurements with DC Bias
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Data Preparation

✓ One-hot Vector for Different Materials

✓ Input Parameters: Materials, DC Bias, Flux Density, Temperatures, Frequency

✓ Data Normalization Techniques

✓ Relative Error Percentage for Training Performance

𝑅𝑒𝑙𝑎𝑡𝑖𝑣𝑒 𝐸𝑟𝑟𝑜𝑟 =
𝑃𝑟𝑒𝑑𝑖𝑐𝑡𝑒𝑑 − 𝑅𝑒𝑎𝑙 𝐷𝑎𝑡𝑎

𝑅𝑒𝑎𝑙 𝐷𝑎𝑡𝑎
× 100%

Material A Material B Flux Density 𝑯𝒅𝒄 Temperature Frequency Iron Loss

1 0 … … … … …

0 1 … … …

… … … … … … …

DATA STRUCTURE

FNN-BASED IRON LOSS PREDICTION
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Input 

Data

Forward

Backward

FNN-BASED IRON LOSS PREDICTION
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Data

Training 
Data

Test 
Data

Data Splitting Training Performance Prediction with New Data

FNN-BASED IRON LOSS PREDICTION
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Generator Structure
Discriminator Structure

GANET-BASED IRON LOSS PREDICTION
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Parameters Value

Batch Size 16

Activation ReLu

Error Percentile Relative Error

Learning Rate 0.0002

Epochs 2000

Optimizer Adam

Model Number of Parameters Time/Epoch

FNN 99841(390 kB) 3s

GANET
Generator 174081(680 kB)

0.1s
Discriminator 174081(680 kB)

GANET-BASED IRON LOSS PREDICTION
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Extrapolation by FNN Extrapolation by GANET

GANET-BASED IRON LOSS PREDICTION
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Magnetic Core Loss Visualization

• Core Loss Measurement Data

• Core Loss Visualization

AI-Based Magnetic Core Loss

• AI-Based Core Loss Predictions

• Dataset Generation with Generative AI Model

POWERBRAIN.AI
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Magnetic Core Loss Visualization

• Core Loss Measurement Data

• Core Loss Visualization

AI-Based Magnetic Core Loss

• AI-Based Core Loss Predictions

• Dataset Generation with Generative AI Model

POWERBRAIN.AI
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REVIEW

https://ieeexplore.ieee.org/document/10478550

https://ieeexplore.ieee.org/document/10478550
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✓ Measurements with a half-bridge converter  

✓ Extrapolation Ability Enhancements with Two Adversarial Networks

✓ DC bias as 𝐻𝐷𝐶 in the input data

✓ Future Work: Possible with Noise Injection Problems and Comprehensive Datasets

Conclusion
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wilmar.martinez@kuleuven.be 

Wilmar Martinez, Associate Professor at KU Leuven, Belgium

Thank you for your time!

Are there any questions?

Our YouTube Our Website PowerBrain
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