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ABSTRACT

In order to acquire an image from a gamma camera, linearity correction must be performed. To this end, digital
coordinates are acquired by using a linearity map to accurately specify the location where the scintillator and
gamma rays interact. In this study, a method for acquiring undistorted images and digital coordinates was
developed using a lookup table and maximum likelihood position estimation without using a linearity map. The
proposed method was verified by configuring a small gamma camera through DETECT2000 simulation. A gamma
camera was constructed using a GAGG scintillator and a SiPM optical sensor, and a gamma-ray interaction was
generated at the center of the scintillator, and a lookup table was prepared using the ratio of the signals obtained
from the SiPM. Through the prepared lookup table and the maximum likelihood position estimation, the position
of the signal obtained by the gamma-ray interaction was acquired as digital coordinates to compose an image. As
a result, the linearity was maintained compared to the generally acquired image, the accuracy of the location
where the gamma-ray interaction was generated was excellent, and the distance between the locations was
uniform. Since the lookup table obtained through simulation is created using the ratio of the signal, it can be
directly used in the experiment, and the position of the signal can be conveniently obtained with digital
coordinates with corrected linearity without creating a linearity map.
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Fig. 3. Flood image acquired using maximum
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Fig. 5. Flood image acquired through Anger equation
using the signal obtained by gamma-ray interation at 1

mm intervals in the GAGG scintillator.
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