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Design and Implementation of an AI-Based Spectrum Sensing System
for Real-time LPI Communication Detection
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Data Generation Settings
Frequency Hopping
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256 x 128 (Freqx Time)
60,000 (Train: 50k / Test: 10k)

1:1 (Busy: Idle)

Signal Type
SNR Range
Image Resolution
Dataset Size
Signal Ratio

Model Hyperparameters
Model Architecture YOLOv8n

Training Type Scratch (No Pre-trained)
Optimizer AdamW
Batch Size 32

Learning Rate 10~3 (Initial)

IoU Threshold 0.7

AAT Fts 57 AT ANER T ol WRstH,
stgoll AR HlolH 9] oAl [1" 2 &t

Busy | SNR: -3.9dB Busy | SNR: 4.5dB Idle Idle

Time(ms)

¢ 2: AHEZ T o]u]Z]

Frequency(MHz)

mEe AAZHI} v e 88748 efste] YOLOvS A4
FA Bedg AgotH, AHERTR O] IR WY ohEE 96
glole 57 /1] Scratch A 0.2 k53t

HLIL 3F3 45 37t

1.00 H

0.95

0.80

loU threshold
loU=0.5
0.75 4 —o— loU=0.7

—e— loU=0.9
—o— loU=0.95
0.70 T T T T T T T

-4 -2 0 2 4 6 8 10
SNR (dB)
9 30 AljF HHo] A EoF Ay s

[2% 3= SNR 27 0] w2 A g o] oA o] Fupa &
2] 'e& UERdT. SNRo| zobldf what 2] 450] =
L AJFS Holn, Lhe SNR SHA o A% Bl w2 obg R ol ke
FATE AT = ek 53] Agret BH2 JoU 0.9 7150l A
SNR -3 dB S| = oF 97.8%2] &2 At = 245, 7]&

ANz &2 7|9t AHEY A4 7Moo AR e B4
o2& SNR 7oA & A1 5.9] Fub 9Jx]5 Aty o g AHgl

III.III. A 45 27t

((b)) %41 27 (Transmitting)

EEPFEERRE

d e& Wrstr] A5l (1A @9l (< 2ol
TFE5E A N 4G 2HEY EA47]9F Al A AH 9] T3
= AN AL d 27} F-= BF=H(Noise
0] ojel i, A|et A28 o2l
St AT E AgHoR &x]sta 1 $1%]E Bounding Box=®
= 71E v A G2 HA e v = AHo] ofH@ A
=1 S 2HE 4 54 A A7 2 AE
WA o= mpotel 4= QleS AAH o= FlstiTt

[¢]

[1] C.-M. Choi, ‘= 282 7|& 53 9 A" The Magazine
of KIICE, vol. 13, no. 2, pp. 27-33, 2012.

[2] L. D. Han, C. G. Won, L. J. Hyeon, and J. E. Rim, “Yolov8-
based signal presence detection method for spectrum sensing,”
in Proceedings of Symposium of the Korean Institute of Com-
munications and Information Sciences, The Korean Institute
of Communications and Information Sciences, 2025.

[3] C. Lee, J. Oh, C. Song, D. Hur, and S. Cho,

of mathematical approaches for accurate sensing in spectrum

“Analysis

sensing based on energy detection method,” in Proceedings of
Symposium of the Korean Institute of Communications and In-
formation Sciences, The Korean Institute of Communications
and Information Sciences, 2023.

[4] J. S. Yoo, Y. S. Cho, C. J. Kim, Y. Choi, and Y. S. Kim,
“Time and accuracy trade-off of Ipi radar classification tech-
nology based on time-frequency analysis and deep learning,”
Journal of Korean Institute of Electromagnetic Engineering
and Science, vol. 30, no. 1, pp. 25-32, 2023.



	서론
	제안 방법
	시뮬레이션 기반 학습 단계
	실시간 온디바이스 추론 단계

	실험 환경 및 결과
	실험 환경
	정량적 성능 평가
	정성적 성능 평가


