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A noise reduction method for the output signal of a single-photon

counting imaging detector
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Abstract: To address the issue of degraded spatial resolution in single-photon counting imaging detectors caused by noise-
contaminated output signals, an enhanced denoising algorithm that incorporates signal preprocessing into the conventional wave-
let threshold denoising method was proposed, thereby improving the detector’s noise suppression capability. Simulation results
demonstrate that the proposed algorithm achieves at least 10% higher denoising performance compared with traditional wavelet
threshold algorithms. Experimental verification shows that the detector’s spatial resolution is improved from 157 pm to 125 pm
through this method. Both simulation and experimental results confirm the effectiveness of the proposed algorithm.
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