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A Three-channel Image Synthetic Method for Enhancing Spectrum
Sensing Using YOLO
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Deuk-Han Lee - Eui-Rim Jeong”
Department of Artificial Intelligence, Hanbat National University, Sejong 30139, Korea

[Abstract]

In this paper, a three-channel composite image-based spectrum sensing method is proposed to enhance the performance of
YOLOV8 in detecting communication signals. Conventional approaches used single-channel grayscale spectrograms as input,
limiting the model’s ability to exploit the representational richness of RGB structures. The proposed method applies a maximum
filter and a morphological closing operation to the original spectrogram and combines them into an RGB image. The maximum
filter highlights weakened signal components and suppresses noise, while the morphological closing fills small gaps and
smooths signal boundaries. Simulation results using MATLAB and PyTorch under an SNR range of —10 to 20 dB show that
the proposed method maintains a false alarm rate below 0.1% and achieves approximately 1.6 dB improvement at a true
positive rate of 80%, demonstrating that input configurations with diverse transformations are more effective in improving
spectrum sensing performance than simple channel replication.
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Fig. 1. Proposed 3-channel composite image generation
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Fig. 2. False alarm performance of YOLOv8 across the
SNR range.
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