’]‘%]ﬁlu&%@ WoOF W R H A 547 % 5 20 )

A4 "I ELECTRONIC MEASUREMENT TECHNOLOGY 2024 4 10 H

DOI:10. 19651/j. cnki. emt. 2416563

Mt DLMS EFE S HEMNIEKE XS FPGA £

—%%ﬂéﬁﬂl'z é._ 45111,2 ;ﬁr ié\:‘l,z HAAI,Z %#'{ﬁl,z
Q. PR FHEFEEDAMNEBEARABDRELEZHT KR 030051; 2. PR FZEEMNS L LG EEEZET KA 030051)

# E: EHTNRZBREENESERGERET, D-LMS K 6 i G S A BN R G, B 51 K B S iR B
% . BT BRI 205 5 SO 7S 0 SR 045 BAE D W ER A5 5 7 H T V2 58 sl 3 v sk 26 05 5l R «’fm‘tﬁlﬂ
T, PB4t T 382 8 AR AR DU A 5 3K L X [ A N i SRR HEAT T OWRSY L 45 A 0 — R R B AR R T ek i D-LMS g i 5
B I H 5 4% e Sk AR SR | %i&*ﬂﬁﬁmi& TfﬁEXTtE,,n%%%%ﬁtﬂﬂtﬁ%;%fawﬂlukELr“ﬂzﬂsﬁrMB
H D-LMS Bk i PR R = 24 2. 3 dB, IS B 32 & 20— 15 . K A E F ZYNQ PL o, B3t T 8 R AR M 25 KA
e R B AR B IR DR M RN iR 25 1T SRR #ﬁ TP 4%, ﬁ*/\*%%éﬁ# THL N YRR R B AN IR, P26 3 I X
SRR T R E S H B T RIEMAE S IR T A& N IR A S, S T R AE S R B HE
N AW O N IRE R E R T EE S,

KW w/NY TR IR /N R 22 5 S N IR R B BRI s ZYNQ; FPGA

HESES: TN713+.7 XERFRIZED: A EXRirEZER LK 510.4030

Improved DLMS vibration signal adaptive filtering algorithm and
FPGA implementation
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Abstract: During the filtering process of explosion-induced vibration signals in shallow underground layers, the fixed
step size of the D-LLMS algorithm is not flexible enough for time-varying signal processing, which can easily lead to the
amplification of gradient noise. Moreover, it relies on prior information about the effective signal or noise as the desired
signal. which is usually unknown in shallow underground vibration testing. To address these issues and meet the needs
of shallow underground explosion-induced vibration detection, an improved D-LMS filtering algorithm was developed
based on normalization principles. This improved algorithm was compared with traditional algorithms in terms of
convergence speed and filtering accuracy through simulations. The results showed that this improved algorithm
achieved approximately 2.3 dB higher filtering accuracy and doubled convergence speed compared to the D-LMS
algorithm in adaptive denoising of vibration testing. It was deployed on a ZYNQ programmable logic device. where
modules for delay, step size, coefficient update, filtering, and error calculation were designed and encapsulated into an
IP core. This core was integrated into the acquisition system for field tests of shallow underground vibrations.
Experimental results demonstrated that the filtered signals were significantly better than unfiltered ones, confirming
the effectiveness of the adaptive filtering module. This achieved real-time on-chip adaptive denoising of vibration
signals, providing crucial support for the reconstruction of shallow underground vibration fields.

Keywords: least mean square;delay least mean square;adaptive filtering; vibration detection; ZYNQ; FPGA
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Fig. 3 Signal and noise autocorrelation result plots
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