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Research on improved wavelet threshold algorithm in signal processing
ZHOU Jinqun', HU Zhonghua', SUN Xiaojie

(1 Shennan Circuits Co. , Ltd. , Shenzhen 518117, Guangdong, China;
2 Wuxi Shennan Circuits Co. , Ltd. , Wuxi 214028, Jiangsu, China)

Abstract: Although the wavelet threshold method is widely used in denoising, the traditional hard threshold and soft threshold
functions still have problems such as truncation, continuity and constant error, which leads to poor signal denoising effect. Aiming
at the problem of poor noise reduction caused by the limitation of threshold function, an improved wavelet threshold algorithm with
an adjustment coefficient is proposed. The threshold function can be flexibly selected to meet the demand of signal denoising by
controlling the coefficient. The simulation and experimental results show that the improved algorithm effectively improves the
denoising effect of the signal, and the mean square error of the signal-to—noise ratio has been significantly improved, which verifies
the actual denoising effect of the improved algorithm and the closeness to the original signal, and can meet the denoising needs of
various types of digital signals.
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Fig. 1 Flow chart of wavelet denoising processing
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Fig. 2 Plot of the traditional threshold function
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Fig. 3 Three-layer signal decomposition diagram
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Fig. 4 Decompose the coefficient map of each layer
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Fig. 5 Original signal with conventional hard threshold denoised

map
25 Bl
BRI
SR 6 B 1
2.0
1.5
1.0
0.5
0 10 20 30 40 50 60 70

B 6 FIRESSEEEEERE]6]MHESEXEITLE
Fig. 6 Comparison of original signal, traditional hard threshold

and improved hard threshold denoising in reference
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Fig. 8 Comparison of the original signal and the traditional soft
threshold and the improved soft threshold denoising in this
paper
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Fig. 9 Comparison of the original signal and the improved soft
threshold in reference [ 7] and the improved soft threshold

denoising in this paper
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Fig. 10 Comparison of the original signal and the improved soft
threshold in reference [ 8] and the improved soft threshold

denoising in this paper
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W H SNR Y512 RMSE
1 G 08 o (i 2 1 12. 627 0. 425
SCHRL 6 ) BAaskh 190 1 25 Mg 12.994 0. 408
TG {E 2 19.317 0. 393
SCHRL 7] hoask A B 1 25 1 21.001 0. 361
SCHRL 8 ] ik A B 1 25 Mg 21.552 0.352
ARSI AR B 1 25 1 23.201 0.315

ML 11 AR A 5 5 48 Bk AR SOk A
FMRRCR X HERT LAFE Y, AR SCH A bt 5k 0F
5 TR WA ISR B A TS EE 1 R L A
TR ZE N A, A A R e T, T R 22
/g PRIE, AT LABH S R AR SO B 1y ke o o {1 25
ML AR

4 LERIE

LR (L PR K 1) 1 (L A AR BT [P AT R A
DRZEI R A5 5 LA E I I R 2 MR 45
RTINSO /N R 25 M e RS A b, 2
H T IR /N R 2 M e R, MO SRR e e T A%
272 1R L PR RS IR (LA A A BT A 2 R 1R 2 A A

X HE T G A B I (L pRKR, AR SCER S B9 2R T —
R TR 2R D T A L PR, R A o AR

WOR T Ve B R 5, 5 5 A5 523 A R 1
fRWR LSBT R ZE A TR EGE Bk 1 B
EARAR R TR I ERECR

(1] B d 82 /NBE AL S 5 20 5 T i (5 LR E [T ). RHE BT 5
NiFH,2022,12(5) :48-50.

(2] MERF KRE, T, 45, 5T /NP B E R I 1 75 WA i 12 W7
T[T R RALS BT, 2023,13(9) : 1-4.

[3] Bide, s SO BRAE B, 45, BT/ — VMD k2 B 09 % 30 &
HARME S [ T]. k3h WL 512 W, 2022,42(4) ; 703-709.

[4] T4, 7M. FT OB K8 SAR FEHR/INIE & )5 1
[J]. fF2E53H5L,2022,39(5) :39-44.

[5] DONOHO D L, JOHNSTONE I M. Ideal spatial adaptation via
wavelet shrinkage[ J]. Biometrika, 1994,81(12) ;. 425-455.

[6] BemifE ATEE. — Rk R /N 220k (1], RETLR
2FEEHR 2023 ,44(4) 1345-352.

(7] #3E, B&, 2500, 45, JE T/ L 500 Canny 5005 107 A9
FMGFER[T]. R TFHA ,2024,47(4) ; 148-152.

(8] IR sk 1], Tk B, 5L eicatk /N BR(E R B A 3R G X
MEJTERIFE(T]. A S0k, 2023,38(6) : 95-99.

[9] YAN Z, XU X, WANG Y, et al. Application of ultrasonic
doppler technology based on wavelet threshold denoising algorithm
in fetal heart rate and central nervous system malformation
detection[ J]. World Neurosurgery, 2021(149) ;380-387.

(102535 R, £1%. EEMD -5ikcih/ N B ESE & 0T T om
S EMRATT[T]. BURH FHAR 2023, 46(12) :137-140.

[0 BB, e 2T A, ATigie , 4. B T RS IE S5 /N R e il & 1)
DG BHERELT]. BRETHLS NI, 2024,14(3) :21-27.

[12] 28584 R R AR A%, 58, T 200 /)N D 78 0 1 ML AL 58 32 W
JPEBEGE[T]. AXEL TR, 2014, 35(11) :2423-2432.

[ 13 ] ONUFRIENKO D M, TARANENKO Y. Investigation of the
influence of adaptive noise on the efficiency of discrete thresholdful
wavelet filtration of modulated signals[ J]. Computer Science and
Applied Mathematics, 2022,1(10) :22413-22417.

[14]GE J, NIU T, XU D, et al. A rolling bearing fault diagnosis
method based on EEMD-WSST signal reconstruction and multi—
scale entropy[ J]. Entropy, 2020,22(3) :290.

[15]GUO J, SI Z, XIANG J. A compound fault diagnosis method of
rolling bearing based on wavelet scattering transform and improved
soft threshold denoising algorithm[ J]. Measurement, 2022, 196
(11):111276-111289.

[16]ZEphex 250k, B AR 3 RUIRITTE[T]. 3T
F£,2018,39(3) :201-205.

[ 171, BE2E 8. JET MATLAB/GUI f FIR il TIR %7 3§k 2%
RIS T]. ERETHSIHL S M, 2022,12( 1) ; 80-83.

[ 18] COLOMINAS M A, SCHLOTTHAUER G, TORRES M E.
Improved complete ensemble EMD: A suitable tool for biomedical
signal processing [ J]. Biomedical Signal Processing & Control,
2014,14(11) ; 19-29.

[19] ZEHaipe IR, IR, BOEAd) /N B (B B TR A R R AR A
LI PR LT ). S SRS, 2010,25(5) :681-685.

(202208, B, kT ik e B/ N A2 A A B K ERFOR [ T].
B RETHE AL T, 2023,13(7) :15-18.



