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Noise Control of Multi-Channel Weak Current Signal Based on

Empirical Wavelet Transform
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Abstract: Multi-channel weak current signals are interfered with many noise factors, resulting in an increase in relative error be-

(Beijing Institute of Space Mechanics&. Electricity, Beijing

tween the output weak current signal and original signal, and its control effect becomes poor. Therefore, a multi-channel weak cur-
rent signal noise control method based on empirical wavelet transform is proposed. By collecting the multi-channel weak current sig-
nals, the empirical wavelet transform technology is used to decompose the collected weak current signals, determine whether there is
noise in the current signal, and determine the type of noise. Based on the amount and type of noise in the current signal, a weak cur-
rent signal noise controller is designed to generate control instructions. and control the weak current signal noise in different channels.
In two experimental environments with different noise intensities, the multi-channel weak current signal of this method has a high sig-
nal-to-noise ratio, lower relative error between the output signal and original signal, and shorter control task completion time, which
proves that the multi-channel weak current signal noise control effect of the method is better, it can be widely applied in the field of
current signal noise control.

Keywords: empirical wavelet transform; multi-channel; weak current signal; noise control; signal decomposition; noise level;

noise type
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20 2.58 5.63 3.58 1.36 i | fH/KA | [E5E/KA | [F5E/KA | [F51E/kA | S{E/kA
30 2.63 5.24 3.47 1.54 01 0. 69 0.51 0.56 0.61 0.67
o > s T - T 02 | 1.32 1.12 1.17 1.21 1.30
- T o ol " 03 | 1.65 1.51 1.54 1.57 1.61
- T e e s 04 | 1.17 1.02 1. 06 1.10 1.13

05 | 1.04 0.93 0.91 0. 94 1.02
7 2. 59 498 3. 63 124 06 | 0.89 0.74 0.73 0.81 0. 84
80 211 5.25 3.47 1.52 07 | 1.28 1.10 1.12 1.17 1.25
90 2.45 5.36 3.52 1.11 08 | 0.97 0.82 0. 85 0. 88 0.94
100 2.36 5.47 3.55 1.13 09 | 1.06 0.92 0. 96 1.01 1.03

10 | 1.31 1.15 1.19 1. 24 1.28

SrprEe 2 P BAE AT . SCER (2] 7 TR A 22 G B
HL WL A5 5 M 7 4 A 95 52 BT ) de /MELR 2. 11 s, STk (3]
75 19 22 30 38 Bl 59 FL A A R 9 AT 55 5 SN TR i /M
4,96 s, SCHR [4] Jr kit 2238 18 o LU 6 5 MR
AT 55 58 BUS Rl de /M A 3. 21 s, AR ST Wk 14 2238 3 1555 v T
5 W A AT 55 58 BN 8] Fe /NME D 0. 96 s, LARGIEW] 5
dB W 7R ER BT T AR SCT5 ik 25 AR 55 S8 R [ B A, AR

R AP ESEBERAL (19 d, 15 15 db B
PG T . 4 FEEIEAERTT . S s i AE S A9 A X
PR R 1.56 kA, 1. 29 kA, 0.84 kA H10.31 kA, fit
TEBITE P AP AN [ B M 75 R8T, AR SO BE 45 I SUR IR 44
TALEG k. WA AR Z R L, R B
PP AS [R] W P 5 B2 BRI T . AR SO VR A e GA B AT I B
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PEHIBOR . BWHZ T LR S R RCR A
25 dB MEFEFRIE T 3 Fh Oy vk i £ T T8 O R A T RS
PR 55 58 U )X EL AR 3% 5 s .
# 5 25dD MR B MR 150 AT 55 52 N ) X L

] SR oG] [l [

I/ s I/ s /s /s
10 3. 66 8.63 5. 66 1.63
20 3.52 8. 15 5.47 1.47
30 3.69 8. 47 5. 26 1.58
40 3.88 7.96 5. 85 1. 69
50 3.56 7.88 5.63 1.47
60 3.47 7.63 5.28 1.51
70 3. 69 7.45 5.15 1. 23
80 3.85 7.98 5. 36 1. 66
90 3.55 8.61 5.54 1.71
100 3.69 8.55 5. 89 1.53

OrMrER S R EUE T, SCER (2] J5 R R 2 i IE
FL UL 5 MR P 42 T 55 5 BN i) deg /ML A 3. 47 s» SCRR (3]
75 19 22 30 38 Bl 59 P AL A R 9 AT 55 5 S TR i /M
745 s, SCHR L4 J7 ik it 2030 0 o F U 5 5 R R A
{55 5 U ] e /IMEL R 5. 15 s AR SCT7 ¥ 19 22 30 38 frlc 58 FiL 9
5 MR P AT 55 52 R [l fe /ME R 1. 23 s, 0] 25 dB
FEIREE R ARSI ¥ W FE AT 55 58 BN (6] B L, A I 4
(R &
3 &WRIE
SRR 5 A RE, AP WFR . AT
SR O AS 5 A RS B A B LR S AT
ARCER] .t B T T2 I /N D e Y 22 T E TR
TAG T M k. TER RN SRR B, B
FAE WA B A 5 0 i BEAT P T X T J0 M A G o A i
ARATAE 2R, DABEPRIE (R 5 Bode A & k. LI 45 RAE M
I IEADURE 2 BRI AR T P IR A TR N RE 65 A AR
B 5 5 I A 9 15 8 R s 10 8 T 1845 B
SCo BRI S8 45 2Rt S et RS i D7 3 45 A0 SR BR B 2 )
M5C A& IE AL B T ik AP AE ST T IR RE S 22 I IR R, £
XX — A BLA 5 BEAE 4 5 I BT 58 T AR rh gk — 20 s
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