Vol. 55 No. 4
Jul. 2026

FEs55E Fa
2026 7 B

HLP R R 4R

Journal of University of Electronic Science and Technology of China

SIRRER: UEIR, BATE, ZEARBH, 45, 5 45 2 ) Al b R PR BRI SE BTV (). HL RO 54, 2026, 55(4): 571-579.
Li Xiongqing, Zhao Dongqing, Li Linyang, et al. Delay filtering method for enhancing the performance of cyberspace coordinate systems[J]. Journal of
University of Electronic Science and Technology of China, 2026, 55(4): 571-579. (in Chinese)

1E0R 4R =S (8] AR R 1 RE RV AT IE IR 73 0K

R BAF FARME"T, BXE, mR™

(1A BCRE R F B 5 5 B 5B, FEMI 4500015 2. sUPUREMZ: 5405, iR 430079)

WE: WEZTNELARRGEHERE TSR EQNELIE, BEFREIRIE T RIT LA LT TG T RRIEES %
BrEl. ATATIULR kSR A TR Gt ARG 5 IN A T AR Z R AT R, - T —A T SG B #Y BB IR
Jek Fik (SDF) . EF kB A5 A%, 40 TAERMNR S ELAER, sHREER, RA SGIEEKBMESMSE, 2
R, MR PRI HRE, AN EIFFATH S L E-PFE, RNREMSX TR, EATMA&HIEELE
tISIE LB & B, SDF 7 i T4 95% -2 484022 £ NFPRE 41849 18.59%, SETEKATETILE, B, ZH EBHER
T+ T M2 8 A7 A G b R ASAE R 5 AL

KGRI BFIEIEOKR, BPARERAALT . SGIEKRF R, MATH LARA

hESES: TN NEKFRERG: A DOI: 10.12178/1001-0548.2025103

Delay filtering method for enhancing the performance of
cyberspace coordinate systems
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2. School of Geodesy and Geomatics, Wuhan University, Wuhan 430079, China)

Abstract: The accuracy of cyberspace coordinate systems depends on high-quality delay data, yet random
noise in real-world network environments severely limits the effectiveness of traditional filtering methods. To
address the insufficient balance among noise suppression, statistical feature preservation, and step-change detection
in existing approaches, this paper proposes a segmented delay filtering (SDF) method based on the Savitzky-Golay
(SG) filter. The method dynamically segments delay data using a change rate detection strategy. For long segments,
the SG filter is applied to fit the trend, while median filtering is used for short segments to suppress noise. This
hybrid approach effectively suppresses outliers and smooths delay curves while preserving step-like abrupt
changes. Validation experiments on real network datasets demonstrate that the SDF method reduces the 95%
percentile relative error (NFPRE) by approximately 18.59% and significantly decreases delay variation rates,
thereby enhancing the positioning accuracy and stability of cyberspace coordinate systems.
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