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Improved Morphological-wavelet Threshold De-noising Method

YANG Zheng-yi LIU Bo-wen REN Shan HENG Nan-nan
(School of Software,Chongqing University,Chongqing 401331, China)

Abstract Vibration signals of rotating machinery acquired on the field are usually accompanied with impulse and white
noise. Wavelet threshold de-noising is effective for filtering white noise but ineffective in filtering impulse noise, and
morphological filter can effectively remove impulse noise but it is difficult for filtering white noise. An integrated filter
based on morphological de-noising and wavelet threshold de-noising was proposed to efficiently purify the corrupted vi-
bration signals of rotating machinery. The proposed filter algorithm presents the combined advantages of both morpho-
logical and wavelet filters,and it can simultaneously filter both impulse and white noises in the rotor vibration signal.
Based on the vibration signals of rotating machinery acquired in field and simulation results, the integrated filter which is
composed of a morphological filter followed by an improved wavelet threshold filter presents a decent de-noising result,
and extracts the rotor vibration signal submerged in the noise. The efficiency of the filter is experimentally demonstrated
compared with the previously reported filters.
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Fig. 1 Wavelet threshold’s de-noising effect for Gauss
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Fig. 2 Example of wavelet filtering
I 2 0] DL /0N i i o ik b+ H0 0 25 M R A 2
3 HESH

AR e T LR B0 15 5 I R A B R F I IE 55
YER T FRANLIRES AL ZE S P IMAHERN o(0 5
ik W A o (O F n(o) 2R EAFS .

() =sin2n ft) +o(t) +m()+nt) 12>
Hh o b2 N 0.8 MR WA ,m (o) R IRE A 4 1
ERK M, n (O RMEE R 4 ke, B 3 NREES . Kb
S A 10 Hz, 43 B BAG S HEAT /N D8 TV 245 U8 I R0 A 2
JIT AR 04 T 25 D U 5 /0N U 0 U AR 5 A B0 ZF A IR D ERSOR 4
WE 3Ch) & 3Ce) B 3(d) L 3Ce) B, Hih B 3(d F: 1A
3Ch) Fr 7R BT b HEAT /0N I8 1 A U0 A 31 1Y L T 3 (e a2 7 I
3CO PR IETY AT TS IR I AR B0 . AETE 25—/ I8 O
LRSI MR IT R A IE LR KE L, R 6. 4T E
B AL S 0,22, /)N 23 W Sy 1) 8 26 M 1 {1 o 0 32 1) otk
1) 9] {EL PRE

6 2

B/ v
/v

0- & 0
-6 _I T T 1 25 T T T T T
0 02 04 06 0 01 02 03 04 05 06
it [H] /s B[] /s
Ca) e i 1 (b) B 25 U8 i
4 2
P
> >
< 0+ < o4
= =
BB -2 =
e T T T T T -2 7 T
0 01 02 03 04 05 06 0 02 04 06
Bt /s i [E /s
Co) 7N U ()T 25/ I U
9-

i-7:7A'

-2

[ T T 1
0 02 04 06
B [E] /s

() /NI-TE 25 U8

B3 O BAR T IR T

Fig. 3 Filtering analysis of simulation signal
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Fig. 4 Experiment and acquisition devices
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Fig.5 Filtering analysis of rotor vibration signal
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