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Applying Machine Learning to EMC Problems

— Far Field Prediction and Design optimization using regression models —
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Abstract

Machine learning was used to predict the far field from the printed circuit board and to optimize the design
parameters of the differential traces. Neural networks, random forests and gradient boosting were used to predict
the far field, and the prediction accuracy for test data was compared using the coefficient of determination. The
results showed that the maximum and average values of the coefficient of determination did not differ much
between the algorithms and were generally around 1.0, while the minimum values were slightly lower, 0.68 for
random forest and 0.83 for gradient boosting. On the other hand, the neural network was able to predict with high
accuracy and stability, with a minimum coefficient of determination of 0.94. For design optimization, the trace
parameters were explored using a genetic algorithm. The superiority or inferiority of the trace parameters was
determined by a regression model using a neural network, which was able to find the optimum solution in a short
time.





