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A Signal Decomposition Method Based on Multi-Layer Iteration Structured
Singular Spectrum Analysis

Abstract

Abstract: To process the complex signals with concentrated frequency distribution, an adaptive
decomposition method based on singular spectrum analysis with multi-layer iteration structure is
researched. The traditional singular spectrum analysis is improved by frequency band subdivision and
iterative filtering approach. A high-precision decomposition algorithm base on recursive structure is
therefore designed, solving the problems such as insufficient adaptive capability and unsatisfied
decomposition. Simulation results show that adaptive decomposition capability of the proposed method
is effectively enhanced. For the multi-mode vibration signal with 0.2% ratio of spitting frequency to center
frequency, the components are all accurately extracted, and consistent well with the theoretical value.

Keywords
singular spectrum analysis, multi-layer iteration, adaptive decomposition, multi-mode vibration

Recommended Citation

Wei Yumiao, Zhang Zhili, Li Hongguang, Li Shuging. A Signal Decomposition Method Based on Multi-Layer
Iteration Structured Singular Spectrum Analysis[J]. Journal of System Simulation, 2021, 33(8): 1818-1824.

This paper is available in Journal of System Simulation: https://dc-china-simulation.researchcommons.org/journal/
vol33/iss8/8


https://dc-china-simulation.researchcommons.org/journal/vol33/iss8/8
https://dc-china-simulation.researchcommons.org/journal/vol33/iss8/8

Wei et al.: A Signal Decomposition Method Based on Multi-Layer Iteration Stru

533 B 8 ] RO R¥ERO Vol. 33 No. 8
2021 4£ 8 A Journal of System Simulation Aug. 2021

—METZRIERFREIITHIE S EITE

%ﬁj‘:}—ﬁt‘% 1’ g‘K‘:“\i‘ﬁll 1, //\7]D -3“3\/}3]
(1. KEFETFRERY:, B P2 710025; 2. TPENRARKE 96744 #IBN, B S 723000)

WHE. éJri T H 255 P ARATIR R R IR BV, R T — KT 2 EE R 49875 EDH 5 .
BILITH LA f I, AL 59 A EPRFRATHY, Kt — AT 5 EE A4 4‘7#7;71’?/‘5‘
PEF &, RET R Z—/JZ:QLJZ’\ RHE) TR RS MERR TR AL, 5 A4 R A0, Bt
fzwaﬂ;a E R AFE) T A BIER, B EAMMIRE /T SR A 02%49 B AL %&zﬁg
PRIE &SNS, Eﬁ%ﬁ*&é%,ﬁWkﬁ AN, GEB T A A

K. Tt 2E%NK, BERNE, SREERD

RS TM743; TP391 SRR LS A YEHS: 1004-731X (2021) 08-1818-07
DOI: 10.16182/j.issn100473 1x joss.20-0267

A Signal Decomposition Method Based on Multi-Layer Iteration Structured Singular
Spectrum Analysis
Wei Yumiao', Zhang Zhili', Li Hongguang®, Li Shuging®

(1. Rocket Force University of Engineering, Xi’an 710025, China; 2. Unit 92786 of the Chinese PLA, Hanzhong 723000, China)

Abstract: To process the complex signals with concentrated frequency distribution, an adaptive
decomposition method based on singular spectrum analysis with multi-layer iteration structure is
researched. The traditional singular spectrum analysis is improved by frequency band subdivision and
iterative filtering approach. A high-precision decomposition algorithm base on recursive structure is
therefore designed, solving the problems such as insufficient adaptive capability and unsatisfied
decomposition. Simulation results show that adaptive decomposition capability of the proposed method is
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Fig. 1 Schematic diagram of the proposed multi-layer
iteration structured singular spectrum analysis
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