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Estimation and imaging of recoil electron with
event-driven SOI sensor and deep learning in
Compton imaging system
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In conventional method of Compton imaging, only the information of gamma rays is used to estimate the
location of radiation source. However, because of the information deficiency of recoil electrons occurred in
Compton scattering process, signal-to-noise ratio (SNR) and angular resolution will be reduced. Recently,
deep learning has become an increasingly important hot pot. With deep learning, the correct label of recoil
electrons energy deposit image is made and divided into practice data for learning and test data for predic-
tion. With the prediction results of direction vector and scatter plane deviation (SPD), the imaging of recoil
electrons is carried out.

Based on it, we explore a new approach for recoil electrons tracking using trigger-mode Silicon-On-Insulator
(SOI) sensor with a pitch of 36pm which named XPRIX6c. The XRPIX series is one of the “SOIPIX detec-
tor, which is an active pixel sensor based on SOI complementary metal-oxide-semiconductor (CMOS) pixel
technology [1]. XPRIX6c consists of 48x48 pixels, and each pixel has a charge integration circuit and trigger
circuit [2][3]. The ejected direction of a recoiled electron is detected on the SOI pixel detector. And then,
using Geant4, 137Cs whose energy is 662keV was simulated to get the data of recoil electrons trajectories.
In this simulation, the distance of source and detector was 5cm and 200 files of which each contained more
than 700 Compton scattering information was used for deep learning. Through the combination, the ejected
direction in three-dimension can be identified and the accuracy of imaging can be improved.

We obtained the recoiled electron trajectories of 137Cs with trigger-mode SOI pixel detector and through deep
learning, we did prediction to get more accurate imaging. We will show the results.
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