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Introduction

Single-chord Interferometry is limited by measuring only the line-integrated
density of a non-uniform plasma. Here we propose the use of a deep neural
network (NN) to solve the inverse scattering problem and retrieve a 2D density
profile of an atmospheric plasma torch. The NN Is trained on data obtained
from 3D simulations executed with the COMSOL Multiphysics software. A high-
frequency microwave Is penetrating the plasma and Is scattered by it. An
extensive variation of the electron density profile in the simulations leads to
different beam scattering profiles, which are used to train the NN. Ideally, the

NN is capable of linking the scattering profile to the plasma density.

A machine learning
approach to the
Inverse scattering
problem
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Summary and outlook
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References - MAPE on 8 < 4.5% for training data and < 7% for test data
[1] K. Wiegers et al, Chem. Ing. Tech. 94, 3, 299-308 (2021) » Network is planned to be trained on more data to enhance performance
[2] F. Chollet et al, Keras, https://keras.io (2015) - Parameter range will be expanded for better generalization
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