: .ﬁ@l FrHE
W

E T B XGE4FERE & B9 DA-ResNeXt50
SSne sUR B 5 x

MEE, k', LE?, FER, KEK
(1. AN FAHRE K FVIRTAZFIR, I M 310018;
2. W o F AR K F @A TAEF R, T AN 310018)

HOE: AR SO R RHETCE R TR RS S s B, H IS IRNRRAE 22 S /0N I T B o) SR ) HE
RGNS, FEH T T RO R AE il A 1) DA-ResNeXt50 (ResNeXt50 with dense connection and AC-
Block) HARABSGHRM 7. B4, REREEBNA & 4 145 5 2 ml 47 B it 284 (short-time Fourier
transform, STFT) AN, H415 2 1) EME (EAL AR BE IR PFE, 2560 T PR Al A8 e 43 T3 7 I S50 RN v o
THEEVE LS, B8 AT Hb SR BRI R AE A R 1% & I S TR SURRE s SRJS, 21 T DA-ResNeXt50 W 45 158,
8w A, [(FINERER U —EMSTTE 2 E8iiE, 2 TRER S LS, §EsEirth
IR MMM E R &a, HHIESFREREI (asymmetric convolution block, ACBlock) # i # & 5 —
JEBRZERR U 333 AR, AT DUA RO I 2 1 22 B, SR UK I B S 4y, AT B e S A SR
e SCHRLE R, MR — RSB, SRR G 7 E I RE A BOR IR T, ek )5 s
MEZ MBI, BA RS R B R .

KRR FRME R A, XOEASe, SRS WA dEXRTIREA

HESES: TNIILT

XEkREIE: A

doi: 10.11959/j.issn.1000-0801.2024208

DA-ResNeXt50 method for radio frequency fingerprint identi-
fication based on time-frequency and bispectral feature fusion
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Abstract: To address the problems that a single feature in radio frequency fingerprint recognition could not fully rep-
resent the integrity of the signal and that the differences between features of different classes were small, which lim-
ited the recognition accuracy, a DA-ResNeXt50 (ResNeXt50 with dense connection and ACBlock) method for radio
frequency fingerprint identification based on time-frequency and bi-spectral feature fusion was proposed. Firstly,

short-time Fourier transform (STFT) and bi-spectrum transform were performed separately on the signals collected
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from different devices, the resulting images were bi-narized and then concatenated. By taking advantage of the advan-

tages of both transformations in the time-frequency domain and high-order statistical characteristics respectively, the

radio frequency fingerprint features of different devices can be extracted and characterized more comprehensively.

Then, the DA-ResNeXt50 network model was proposed. Borrowing from the idea of dense connection, each layer of

the four-layer residual unit was directly connected to all previous layers, promoting feature reuse and transmission,

which enabled it to better capture subtle differences between classes. Finally, the asymmetric convolution block (AC-

Block) was used to replace the 3x3 convolution in the last residual unit of the model. This effectively increased the re-

ceptive field of the network and enhanced the skeleton part of the convolutional kernel, thereby improving the perfor-

mance of radio frequency fingerprint recognition. The experimental results show that compared with that of using a

single feature extraction method, the proposed feature fusion approach significantly improves performance. Com-

pared with various classical models, the improved model has higher recognition accuracy.

Key words: short-time Fourier transform, bi-spectrum transform, radio frequency fingerprint, dense connection,

asymmetric convolution
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