%30%‘%6% i EB B X % '_%" il Vol. 30 No. 6

2025 4

“11 H JOURNAL OF XI'AN UNIVERSITY OF POSTS AND TELECOMMUNICATIONS Nov. 2025

doi:10. 13682/j. issn. 2095-6533. 2025. 06. 004

RSN EE R TRARFEEAERRITE
ESIEEITIA

KoOE.F OFLNEHF.K OR.F R

(BRLEGEE A NS EHRE T . h% KR 030032)

W OE: ARG RS R E S B R BIT BT 5 52 9 AR RS TP R BT iR R Y R 32

— B AR T e e R L ) RGO AT BRI R SRR T vk . AL TT R B RS CRIORE B 7S IR 2l R S RN R R e S L O

SR T LR /)N Ik A8 e 3R AT 22 2I 00 M s g0 s T A B R D ot e L AR R 2 S IS N NE B O T 0 R A IS AR TET i A

I 4388 T4 43 5 5 A 2053 6« () B 40 38l 47 HCHR R W A0 5 B A MG 5 ) A R AIE 58 ik A o7 B R Gk G OF 1% 7 B
BIER i LR 5SS . SIS R R X T RIS RS E 5 M SR A B AR R 0. 06~0. 18, Ak T Sk {H

0.25 B HABX Lk A5 S WA RBIRFAZEL—0.5, L5V, S5M LN 16.5 dB. B?%zﬁ?i/ﬁfxﬁz%zﬂTthr

HESIT AR 5 ISR E DL S ae ) R BRI W TR RGBT R R OR M E M E IR T S

WP T AT R

KR BN RGE SO B I S BIREE 5 s i I TH e i

hESES: TNIST XERER: A XEHS: 2095-6533(2025)06-0031-09

Measurement signal enhancement method for fiber optic
transformers in power systems under time-frequency
plane rotation

ZHANG Qiang, LI Yang, LIU Xinhui, ZHANG Jun, LI Mei
(State Grid Shanxi Marketing Service Center, Taiyuan 030032, China)

Abstract: To address the issue of degraded signal quality in power system fiber optic transform-
ers (FOTSs) due to internal and external noise interferences in complex operational environments,
a method for enhancing FOT measurement signals under time-frequency domain rotation is pro-
posed. Quantitative calculations for thermal noise, shot noise, vibration noise, and attenuation
noise are performed, and an improved wavelet transform is employed for multi-type noise filtering
preprocessing. The short-time Fourier transform is combined with an adaptive rotation operator
to decompose the signal’s time-frequency domain, decoupling and separating the interference
components from the effective components, while extracting amplitude-frequency parameters a-
long the frequency axis to enhance the target features. A phase reconstruction algorithm is used
to correct the propagation path delays, and the enhanced signal is output. Experimental results
show that the harmonic amplitude multiples of the enhanced signal are significantly reduced to

0.06~0. 18, far below the baseline value of 0. 25 and other comparison methods. The signal am-
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plitude is effectively increased to the range of [ —0.5, 1.5] V, with a total signal-to-noise ratio of

16.5 dB. This method effectively improves the amplitude-frequency characteristic quality and

noise resistance of optical fiber mutual inductor measurement signals with low distortion, meeting

the precise measurement requirements of power systems, and providing an effective solution for

signal processing in complex noise environments.

Keywords: power system; signal enhancement; fiber optic transformer; metering signal; trans-

former signal; time-frequency plane rotation
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