Robustness evaluation of a neural network-based deconvolution
method of ion chamber-measured photon beam profiles
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The volume averaging effect (VAE) of ion chamber (IC) has been a long
standing issue in medical physics. Using machine learning technique, we
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Fig. 2. (right) Formula for Penumbra Width Difference — difference between the distance between the 20-80% intensity between 20 3.2 0.2 3.2 0.1 . 0.4 . 0.3
chamber measured and diode measured profiles. Penumbra width difference shows whether the deconvolution method was able | 0.20 2.76 | 0.16 3.98 | 0.8 3.98 |

M ETHOD to restore the sharpness to the penumbra region of the profiles. (left) IC penumbra widths (red and purple squares) are shown
compared to the penumbra widths of the reference diode profiles (green X) and deconvolved profiles (orange and blue rings).

Table. 1. Table of PWD for IC-measured profiles and deconvolved profiles with respect
to the reference diode-measured profiles for networks trained with only single or

The proposed NN has an input, hidden and output layer. It inputs data combined modality data.
extracted from cross beam profiles using a sliding window (SW), and
outputs deconvolved data at the center of the window. Cross beam
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