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Abstract

Recently, a Gamma-Ultrasound (y-US) integrated probe has been developed. The Gamma-Ultrasound (y-US) probe is a dual modality probe
that can obtain anatomical structure and molecular information. In this system, the ultrasonic signal and the gamma-ray signal can be
obtained in one readout channel by combining both signals. In a previous study, the combined signal was separated by using FIR filter. In
order to use the FIR filter, a frequency difference is required between ultrasonic and gamma-ray signals. For this reason, the usable
frequency band of the ultrasonic signal and the gamma-ray signal is limited. Here, we propose a new separation method to solve this problem
by using deep learning autoencoder model. The proposed method can discriminate gamma and ultrasonic signals regardless of frequency
bands. In this study, the signal separation performance in the FIR and Autoencoder models was compared by changing the gamma signal
pulse decay times. Results show that as the width of the gamma signal is shortened, the peak voltage of the gamma signal decreased
dramatically (47.44%) using FIR filter. On the other hand, the autoencoder method showed similar performance to the original signal
regardless of the signal decay times, and only a 0.17% decrease occurred. These results show that the proposed method has better
performance regardless of frequency, and would allow versatility when designing the detector.
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A. Materials
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