MREFX

ETFEGIERTIES LA-ResNet50 gUB A T E
FEESHIRFNE X

R, wE', EEE, k', PE’
(1. A o F A K B TAFE, FT AN 310018;
2. PEGFAHBLERNG =TSR, T E3 314000;
3. B33 B dx e AR AR T L EEE, T £ 314000)

5 B EPXEEEEBR AR S kHz (518, 25 kHz 5. T TIEE. FwTIEEMRETIEEDR
S ISRTN I, PR T AR TR S R AR E R IR Z M 4% (LBP attention ResNet50,
LA-ResNet50) HUEEFLEAGE 3 R T50%, A IR TIEREEL F LEEE S REEAE LA 4y, (5 S5 TE 5L
AHIT RS TE IR R S . B2, FTAR VRN B RS TS AT Be O R I TR, RIS X i i 2 k47
BALE, MBEGER, REARREEESUE RN 3R )5, 7E ResNet50 o 5| NiliEER J1HLH],
{EMAERI T SR PRSI by RS, $RH T2 T3 XA E (A (local binary pattern, LBP) [J#5i%
BREL, SR E SR ER T IEE B G SORRHE PR o Preds T8 7815 A1 LA-ResNet50 ()
Tk, Nk O A P B2 4 (fast Fourier transform, FET) S [ JFRBIE 2 2RAIMES 115 53T HGERTE
) YOLOvSs Hbrkrill 32835, DLASE T BRGIAR i B U7k Z M4 (Attention-ResNet50). Transformer
W25 7710, 1£ 10 dB {50 LR RS TE A 70 FUUIN A48 1 19.8% 8.2%. 1.8%. 0.8%.

KRR EIRAEE: EEINM: 28R ResNet50

hESES: TNIILT3

XEFRERD: A

doi: 10.11959/j.issn.1000—0801.2023185

Ultrashort wave satellite channel classification and recognition
algorithm based on mirror filled spectrum and LA-ResNet50

WU Shang'?, SHEN Lei', WANG Lijun'*?, ZHANG Ruxu', HU Xin'

1. School of Communication Engineering, Hangzhou Dianzi University, Hangzhou 310018, China
2. The 36th Research Institute of China Electronics Technology Corporation, Jiaxing 314000, China
3. Key Laboratory of Communication Information Control and Security Technology, Jiaxing 314000, China

Abstract: In response to the classification and identification problems of 5 kHz channels, 25 kHz channels, broad-
band interference channels, narrowband interference channels, and single tone interference channels in the ultrashort

wave frequency band, a classification and identification method for ultrashort wave channels based on mirror filled

WisHHEA: 2023-06-08; fEEIHHA: 2023-10-10

EEWB: EFRARFFESEYTHE (No.62072121); WITAHREAMERE (No.2023C01143)

Foundation Items: The National Natural Science Foundation of China (N0.62072121), The “Pioneer” and “Leading Goose” Research
and development Program of Zhejiang (N0.2023C01143)



75

BERE 2023 4% 10 84

spectrum and LA-ResNet50 (LBP attention ResNet50) was proposed. The problem of difficulty in distinguishing be-

tween satellite channels and background noise under low signal-to-noise ratio, as well as the identification of signal

channels and interference channels with similar characteristics, has been effectively solved. Firstly, the proposed me-

thod performs mirror symmetry on the ultrashort wave spectrum and fills it in, while blackening the edges of the

spectrum to construct a mirror-filled spectrum, which improves the discrimination of different types of channel spec-

tra. Then, channel attention was introduced into ResNet50 to focus the attention of the network model on the channel.

Finally, a loss function based on cross entropy and local binary pattern (LBP) was proposed to improve the extraction

effect of subtle texture features on signal channels and interference channels images. The proposed method based on

mirror-filled spectrum and LA-ResNet50 has shown an improvement of 19.8%, 8.2%, 1.8%, and 0.8% in classifica-

tion accuracy for ultrashort wave channels compared to the traditional method utilizing fast Fourier transform (FFT)

spectrum thresholding, the YOLOVvSs target detection and classification method based on mirror-filled spectrum, the

Attention-ResNet50 method with attention mechanism based on mirror-filled spectrum, and the Transformer network

method under a signal-to-noise ratio (SNR) of 10 dB.

Key words: ultrashort wave channel, attention mechanism, classification and identification, ResNet50
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