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Abstract: To address the confusion of spatio-temporal features, complex noise interference and high false-alarm
rates in the recognition of optical fiber sensing events in power communication networks, a hybrid model that combines
multi-domain feature extraction with intelligent classification is proposed. First, a spatio-temporal feature extraction
framework based on depthwise separable convolution and Log-Mel spectrograms is constructed; by extracting the
temporal dependency and spatial correlation of vibration signals in parallel, events with similar spatio-temporal
characteristics, such as excavation and knocking, are effectively distinguished. Second, an EMA attention mechanism is
introduced to dynamically optimize feature weights, and a Deformable Attention ViT is used to capture spatio-temporal
dependencies among the data, improving the robustness of recognition for low signal-to-noise ratio events generated in
complex field environments. Finally, a neural network structure with lower computational cost is adopted as the
backbone to improve real-time detection performance. Data were collected in a power grid optical fiber monitoring

scenario, yielding 6478 samples covering 29 event types. The proposed method achieves a recognition accuracy of
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94.5% on this dataset, significantly outperforming conventional methods. This study provides a useful technical
reference for the intelligent operation and maintenance of power communication optical cables.
Keywords: Power communication network; Optical fiber sensing event; Intelligent recognition; Distributed

acoustic sensing

HL A IR X A 2 iR, LRSS 2RI 1 22 A AR B AT BB R R B HL R B 545 B AL S i T S
GG MR CITRAIE 32 . AR IRES) AEFEHE RIS s . I X 24500, 1 20 A0 SO 4044
A DAS FEfEHAS A @mRBUEERE, CBONEARIRAS R F R 75 Z[1-4]. SA10, SEhbr LR F 6852 it
TR, ARIMEE (R, FFRES) RANNBIREERFTH, THDAS 55 AR 2% K 5
BRFE, ARG T 2 BB BN A S I VEME DLSE I s B 70 28 DRI, T T H T 368135 D £ v 80 49 I
RIS AR D7 R B R E IR S AN E .

R, IREES A H AN R BIR AL T8 B . WS+ IDCNN-BILSTM [¥1i 2 R fE 42 BUBL A 5],
(HBR T ER, SeriiE2E, H BILSTM MIBSHLH] 5 SECRMIRHE R s 04 B T IR BE 5 S B A 22 0 2 %)
®-OTDR #EAT4335[6], (A5 FEIT 25 UG I I RFAE, R 7050 5 FEHE A AT A 1T s A 8 T SVM 483
HEZE, 78 =835 P S 94%RIHERTZR[7], H SVM 4)KAEME B A it TR 0L 0 R &A%, it
TH RS TR . BUE IR OIS T

B SRR IE R G AN R 22 OB (SO ST PR A (1] i 2 (R Bl ATUEARR A, R0 = TR (58 HL R R

BRI RS KEEHE B S HORBEAT KRBT S B SE, X TR A R SE R A A b

FERZALBE 155 WA T-IRAMHIA IR, SMEA. ARG ML SRS EA L

Bt RIR I, AHIE TR DL R AT A

ZHSIERE A B0 . G5 A TRIE T S AR A AR B, R R i 38 i P B S TR A FLREAY A AR X Ay e
TEARAEA: (il 5124

TR SRACHUR T P 2 82 o) R A RS /) EMA VR ) 2804/ BRI [8-11], 15 SUFE
MEFERFAMFAEAL N /A5, 4RTEXT 5345 5/ H AR AR Be

BREATT BN KR E A 205 [8]. CSPNet[10]. Deformable Attention ViT {F A# BURFE (4% Cokifi 22
2591, TELRUERBER M BE 1) RIS BRAR TH B S 2R P, i 2 AR S M R R

=, LRARZEHERE

T i) L 73845 W LT IR AR S & 1 B, A RO R IR IR (DAS) HARF AR BOL S iR T
P, RO FALRR AU, SCEU B B AE 5 RSy s BRI, JdE IR S R
BIRE ST, AR AR I ZE e KRS, REMSIESE . AR ORI AR AN (5 5 -

IR AL RN R G, S Il AE R R B E S, SEEUN SRR BRSO RN, K
RAERI T SRAG[R] I 18] R B s S 145 2, R SRR AR AR i PP A7 30 % R T 45 2 RE 3 B I () 220 i e, A
VEASCHIE S AR —4EIE R A7 i, FEEAC e [R —  [8]  ASFRERFE R s 7 At 0L, AT Bl e A
I 18] I [ — SR i M R B AR AL DL

DOI: https://doi.org/10.61784/mea2037 2 AT SR



a8

DAS

[0 of

start

Sensing fiber

backscattered light

change end

Figure 1 Optical Fiber Sensing System for Power Communication Networks
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Figure 2 CNN-RFFT-ViT Spatio-Temporal-Frequency Feature Extraction Model for Optical Fiber Sensing Events
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Figure 3 Fusion Scheme of Time-Space-Frequency Tri-Domain Features

B 3 - = SRR i 75 2

WK HE. WD ERRGEEIE N 640%256%1 FIKFEEE, BT L HE, & EIE SN shape
640*256*3 (IR MU W&l 4, JFLASLAE N A R Rt o 1 4w, SR PR IR A [FERAE RUR SR I A1 B 4L
i, AT B RIS — A KA SAEAN R BB 18]35 55 R AR AL

Figure 4 Device Data after Visual Rendering
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Figure 5 Visualized Record of the Training Results
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Figure 6 Training Results with Time-Space-Frequency Feature Fusion
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Figure 7 Training Results with Spatio-Temporal Feature Fusion Only
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