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A New Improved FastICA Algorithm in

Separating Noise Blind Source Signal
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Abstract: Using FastICA algorithm may effectively separate noise signals from non-stationary noise
sources produced by high-power machinery, although the accuracy is relatively low in identifying the noise
sources. Therefore, a noise source separation method based on the improved FastICA algorithm is proposed. By
combining the maximum similarity criterion, optimization algorithm and fast Fourier transformation, the uncer-
tainty of the signal separation is effectively corrected. Simulation experiments prove that the method can com-
pletely restore the simulation waveform signal, which shows that the improved algorithm is feasible and accu-
rate.

Keywords: noise source identification; FastICA; maximum similarity criterion; optimization algorithm

0 5|5

BEZ A R IR, B BT AAUBR B, S 5 A 5 35T A X R TR AL
BR3P P | AT A 0 T B DR P AT L o A B M
R R N BT R, RIIRBUR R S R A Ml T 2 B ARE H

[YFEHHE] 2020 -07 -26

[E&TH] ERARBFIESTE (51179074) ; E#E ARSI ETH (2021J01839, 2018J01495) ; =2
WHH (S20127); WEEHFETHH (JAT200242, JAT170318)

[MEET/IN] HEM (1992—), 5, WitA, ETNFIAAES RG-S 00 5 IR RS, EEES.
JEgE (1970—), B, 4, #Hug, WS, EENHPREE A SEHLE — IR iy LB
KT RESE T AIIFSY . E-mail ; zhfeng216@ 163. com

http : /xuebaobangong. jmu. edu. cn/zkb



514 Ti MG, A —Rh o ERS H RIS S A FastICA SR A - 91 -

AT, JE T AR E G S . BT, RO MRS TR Y AR B R S T

MS7 A5 (independent component analysis, 1CA) 83820 JL TR 6 4 5 7 s i
N BRI, XA R R W Jutten 5557 7E 1986 AR4R R, #0120 FiEE 5 54
| (ESREALF AU, 1997 4F, Hyvarinen 561 7E ICA RIEAEEAN [, BSR4 —FhBi 19 1CA
Jrids, BIPLEE ST 4343 HT (fast independent component analysis, FastlCA) 834k, AHXFF ICA 15,
PERWSCE EEY, R B B S SRR ARG CHE R S T AR AN E S T
W SRR S REE KN BEE VIR, FrLL, X0 B S AR ST or t AT ON PR IE X M
PR TR LA R 5 M P R0 TR O A R IR L BEXF BRI, A SR —Rh Bl Y FastICA 57
2, T RGBSR R A AR A E 1

1 FastlCA EEEAKRIE SH#
1.1 FastlCA EiX[HIE

FastICA 5.3, WA T EE A (fixed-point) HH ML, ZEREEE T MR, T REKRL
SRANFE T U BE S =R IE ) AR SCR B RS T U IR K 1Y FastICA ByA1E A 3ERE L AURGT
Mﬁ%@ﬁ%iﬁﬁd@ﬂ%}ﬁﬁﬂawﬂ—HGMHVJﬁRhﬁﬁiﬂﬂﬂﬁﬁ%ﬁ%%
By, Mo, AW EITEENLAE & 6 AR IR,

FastlCA ML FER .

1) XPRIES X THEHIEE, IR AH N A R, oy e i Ab 3

2) XX A, MOER AR E[X'X] =1

3) BEEREANTFECE m o, PR AR

4) ATE—WIRTEE w, |, I AR S T

5) @w(i+1) =E[xg(w'(i)x)] - E[xg’"(w'(i)x) Jw(i) , g(+) A G(+) M—PrT4L

6) w, RifELL;

7) ARG HIE w, REWSL, AAWSER LT S) , ARESONHAT T —22;

8) Zi=i+1, Mismhf, BB, SWLSEREERT,

1.2 FastICA Eikpgi#

H T FastlCA B35 40 23 0 S, S0t oy, FECEMREL . AR FNHERS 55 5 T B AN YRR, 4 )2
WEECFIAR S B ()R, K2 X MR P YR A TR0 77 A B s, BT LA, AR SCH Y — 3 T i AR R I 5
PACS LN G A AT E AL IE 5, 205 FastICA PEATATHE, IR IEM H Y, %07k
AR E IR 1R,

L2l A :
NI - RVALE:

Xt FastlCA Sk 5 AUR PRI Amplitude P
AR WA PR, i ||
R P A7 ‘ L e

LN TR P oy S I f N R
B TR L AR IR B 4 adjstment
AR (— AR
. i T (R HIBLE 7 B
*H) y Eﬁ(ﬁﬁEXﬁé}% Hjﬂé E/:J ﬂly_ﬁj ==0 FFT Calpu!:latiqn of %IEE E(?YY
y, 1 180° A {2, &y = coelTcient —

(0) _ > vr
Yi ey Yi ‘SM ’ ;H\:EFI 2 j‘j% M A 1 AHEERKERER
57 %% o Kl ’ yj(O) IR AL T o s Fig.1 Uncertainty correction flow chart

http : /xuebaobangong. jmu. edu. cn/zkb



=92 - FFRREM (HRBERRD 527 %

0 Ry Git e, WU EIAARE, WA 2 = Y ally " Hob o, RIRAHIE A T
j=1

2. I AR 0 AR R B A s AC,, (e ™) = 2 X (ax™) Bl
i=1

AC(+) ABMRREG X, (+) WEMKRE,
SRIF, MRS ARLEDY] 34 AR RURE 5 R AE BT X L AR A S B Rt 57 70 arg max AC, (v,

W) LT MORERSH R, O 1 2, Y G 1

MR E IR, SR x5 a0 R R B U R AE, RS B A ST 4y
iy BB I
1.2.2  IE{EEE

FastICA S350 AL FR (A5 20 28 5 (0 57400 70 W (- 52 300 0% St o A 25 RCR AN 4 /N 1 o
TRE, WX a,; FeLL—DEUE T B A, PEATVRRE . fl 7 J0 1 T A 3 185 43 5k 0 i {78 AR 1%
M, WOR LA Bk A AUE ) 50

HAE, BARE Ty ) S aE e, BIORUE IR . BEAT UGN IR, 15 BAR R IR A o) 5

a® AN = Y a0y AT EE T I B ) xR e R BT
j=1

U =AC, (x,x") = AC, (x,,x7) , FUKE U {9 1E G BT TEAR R 09 B 75 o B, 3l B T LA
WS R W CIE R E Y SR 2

SRIG, B RUE R BAEZ O M AT AT, R — 48R, ek I T X A3, 15
FIRBAEACX ], BPSIRKA o" 5 Y PAS RS IS 55 «, Z R R SC R B BLETHE
REEOTE DL, IRt , 38 AU R R X6 b7 4725 DX ] BIOA s AR X ], 7R X ) PR 2R P B 4 40 34 1
BT SE, SFRLEF R AC, (x,%,) - AC, (x,x") <1 x107,

DERF A A W AR A AUE PR AL, TR y, (N) TREEIRE 2 5E SRR,
1.2.3 HFKIE

W5 L IR AEL VAL LA B AR AR 5 B S Ay, ATOURINS 5 o, EA IR A 7 o', W LIRS
FIFR AL, TG R ES SRR E2ME (S5EES—80), FMh.

AC(x";,y") = Z X (2"155"1)
arg max AC(x";,y",) = AC(x,y),
BT Sy A TR RURETIR, B AR BRI HES IR .

2 {FEXISIEIE
2.1 M#HHAESHHE

1£ MATLAB V-5 AT AR SEIL A0 B S 5G , 1 ext DU I S5 S, (1) (n = 1,2,3,4) i
FHSGHE G (1) FastlCA BRHEF TS0 IIE , DU BLAVE SR R0 15 5 S, . HIMES S, EES
SRR IS S, o MG S BB E 200 MHEA S, IRGHFE A SRR R 4 x 4 BIBEDLTBE , #
A5 S, (1) SHFEA SFRA, PTRSHINE S X, (¢) o PR FastlCA Bkt ko, 4
FIMRI AT EMES Y, (1) o B2 DA SR A S I

BEGS5HEE AREE, SRNG5S WK 3 B, o LUE B E— NG S EL 5ELUHE
M ARG Z)E, BB R,

F FastICA SE¥EANBR5E S, B RE RIS S WK 4 FiR, T H FastiCA 8340 B A5 5w x5

http : /xuebaobangong. jmu. edu. cn/zkb



514

TN, &, —Fh B S HIRE S FastiCA Balt &%

ST A RE B DR B 205 IR AR AL LR HERR A T U
LSO RE R, RIRE S ROAREE I LI ER, SRR A AR RS BT 5 Rl

FOAERREIRE S IOE . BOEJRBOEEEA LR 2 51RE S

R %AE S Cosine signal

5
0
-5
) J7 W {55 Square wave signal
<0
2
Z-2
g
<
o IE 3% 155 Sine signal
= 2
0
-2
B V7 I 5 5 Sawtooth wave signal
0
-2
0 50 100 150 200
FEAEL Number of samples
2 RESERE
Fig.2 Source signal waveform
RIEA5 5 Cosine signal
0
-5
5 J7 Wi A7 5 Square wave signal
0
<
£-5
=
=
:1; 5 1E 3% 1% %5 Sine signal
lﬂE%
0
-2
B U5 9% 545 Sawtooth wave signal
0
-2

0 50 100 150 200
FEAEL Number of samples
B4 HBERFESEE

Fig.4 Separate signal waveform

|
L O W

|
A=)

{H Amplitude

&

|
LN O W

A% 455 Cosine signal

T s Square wave signal

1E 5% 15 % Sine signal

B V7 I A5 5 Sawtooth wave signal

50 100 150
FEAEL Number of samples

3 MMES KK

Fig.3 Observation signal waveform

& B Amplitude
| |
S N =T ) ]

|
N8}

R%15 5 Cosine signal

J5 WA 5 Square wave signal

1E 3% 4% %5 Sine signal

B 145 15 5 Sawtooth wave signal

50 100 150
FEAEL Number of samples
B 5 AHWMEEKRERIKRE

200

200

Fig.5 Waveform after uncertainty corrected

http : /xuebaobangong. jmu. edu. cn/zkb



- 94 - FFRREM (HRBERRD 527 %

XSS . EE S AR5 S 24T FET 087, rIARXE N iR E S R, 3k 1l LU
i, RSS20 FastICA BAKIENS , BB BOE RS IS 5 0 Fe—E0, A0 S HER 7 T 15 5
HIIE 2 ~5 X LLRES IR RAVAE 1, SRk, E8m8 TIRIE,

x1 AMANEESEREFFESH FFT SHEER

Tab. 1 Comparison of FFT parameters of four typical signals between
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b FFT %% - 7}/%1%7'?’*Source signal - — FEIE A E"]fﬁ:’% Corrected Sigiljil
Process FFT parameter FLL 2 M 3 L T2 B3
) b Signal 1 Signal 2 Signal 3 Signal 1 Signal 2 Signal 3
AE B Frequency/Hz 0.03 0.01 0.03 0.03 0.01 0.03
Separation I AE Amplitude 0.01 0.06 0.78 0.12 0.37 7.56
M IE i Frequency/Hz 0.03 0.01 0.03 0.03 0.01 0.03
Correction B {E Amplitude 0.01 0.06 0.78 0.01 0.07 0.72
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