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Portable radiation detectors capable of radionuclide analysis in radiation environments have broad applications in nuclear power
plants, radiation safety management, defense, and security. Their utility is expected to grow further with the commercialization of
small modular reactors (SMRs). However, on-site radionuclide analysis using portable detectors faces challenges such as low dose
rates, limited measurement times, background radiation, and electronic noise. These factors reduce the accuracy of spectral peak
detection and may lead to errors in radionuclide identification. In this study, we developed a portable radiation detector employing a
CdZnTe (CZT) sensor to enable field-based radionuclide analysis. Artificial intelligence techniques were integrated into the system to

mitigate identification errors and enhance the reliability of radionuclide analysis under practical conditions.
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Table 1. Experimental conditions for nuclide measurements.
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Fig. 1. (Color online) Examples of spectral signals under different experimental conditions.
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(a) Raw spectral signal (b) Logarithmic transformed signal

Fig. 2. (Color online) Spectral signal representation before (a) and after logarithmic transformation (b).
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Fig. 3. (Color online) Comparison of the signal before and after moving average filter application.
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