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Abstract

Abstract: In order to improve the ability of real-time and separation accuracy, a blind separation algorithm
based on time-frequency (TF) analysis of short time Fourier transformation is proposed, and the problems
of underdetermined sound signal sorting can be solved effectively. The proposed method avoids some of
the drawbacks, relaxes the assumption by allowing the sources to be TF-non-disjoint to a certain extent,
and the algorithm can be achieved in the condition of TF-non-disjoint. This method was successfully
applied to sound signal sorting system; the time domain waves of signals can be got; and the whole
signal sorting process can be accomplished. In the simulation experiments, the performance and
applications in different SNR conditions of proposed method were discussed. The simulation results
verify the feasibility and superiority.
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Abstract: In order to improve the ability of real-time and separation accuracy, a blind separation
algorithm based on time-frequency (TF) analysis of short time Fourier transformation is proposed, and
the problems of underdetermined sound signal sorting can be solved effectively. The proposed method
avoids some of the drawbacks, relaxes the assumption by allowing the sources to be TF-non-disjoint to a
certain extent, and the algorithm can be achieved in the condition of TF-non-disjoint. This method was
successfully applied to sound signal sorting system; the time domain waves of signals can be got; and the
whole signal sorting process can be accomplished. In the simulation experiments, the performance and
applications in different SNR conditions of proposed method were discussed. The simulation results verify
the feasibility and superiority.

Keywords: time-frequency analysis; short time Fourier transformation (STFT); sound signal; blind

separation; transparent computing

I SR HRUG R, A 5
T A5 78 B AU F40 o 75 A SR T R 38 R A5

MG TR IO JUVERE i s, s7eae i, (LR
WCRE I 2017-05-15  AE[AIF1: 2017-08-28; PSS 5 2 H R T RO S H H S D0, A8 R

ﬁ BETH : ERTTRMER BT RI(2015KYT-2-6), HHH S 31 AR o 2 L 2\ vk Py
vy 72 AR B I H (201702030020), RV 275 A P, TRACHAR S B OME R BT CE A

o HAEERIHOG20170); AN AT
Fedtisr: (19722, 9, BPEEIK, AR e \ ‘
RECRE, RS L N B AR PSS E LN SR LN L7 1 &2
HHLR A

http: // www.china-simulation.com

*353

Published by Journal of System Simulation, 2019



Journal of System Simulation, Vol. 31 [2019], Iss. 2, Art. 23

F31 B2 M
2019 42 H

A5 5B, SRR R A G AR SRR 2. B
5 A B 2R 48 A TR AN o P (90 328 T 0 3 36 I
FERIANE TE)s 3. Y55 HHEMUOR G 2 R )
RAEFATs 4. A5 T R b ) S P R A
A ve i BRI, R MRS AE RGE SR, R
WA RRAT AR T E A AL, PSR R
IS FH 55 o ) S 41433 )

AL IR ARGR IR 505 5 2 th A RS 5 BL AR
)& Bl TR IR & M A, s
55 SRR R U BT, BORNE 5 2 =t bl
Z B, I S PR FH 0 PR R SR IR S I
TG, B T A B P A AT ()
B9 ek, I, @ T HESEMIERS,
SELIEWIVH AR, A RGSEN T AT T oot

BE T AL KA AT AR 5 - IR T H
Oy B AU — R T o 25 B A M e Y e Bk
MUSIC Skt R R, 456 /A R B AR K
MDY IO T I R AR, R T MR R R PA Ty
il v DY TR NEEGE, 5E T b 50% (1 1
WM B, P TS AR I
ST IR ALAR 75 B A1 KA v P R 2 2% PRI PRI e g
Pt TR o G R 1 Ty A RS [ A T il
RYiAi )R, FIH MUSIC FEAT 2 M8, (H
[ SREMIRS FE AR s B WS OBR oY T — o A ) 4
OB v, I g N KRR A IR 0N T
o, gL TR A AE R A R AR IR AR BE S i
Wl AR, R T — R PO ) A A TR,
R FEAN A MUSIC 5035, AH & FLARA S S SE
HRF TR,

IR TR PR T T LA 7 AL R R )
IS AT EVE LK RGN EE R, ST
TR SRR AL DA K SIS (R B T D7 T AR XS T
AR RGBT 5 SEIN, 0F8 R G815 Rk
PSR

1 STF-TF HEHEB AT

ERBAFAE AP 5 B N AN, S S

ARG HAR

Journal of System Simulation

Vol. 31 No. 2

Feb., 2019

FERTLLRIR N 2,(0),2, (1), -2y (1) 5 SR A G

UG = B M AN AL S IR, IR H 5H

FERTLARIR M X (1), X, (1), -+, Xy (1) o MIEFRAE 5
555 5 AT AR R g (R pe e )[4

X(t)=AZ(t) (1)

X Z@) =[z,(0),2,(), -,z O] » EHPEE S
REL S EMNEIWRIE SR “T LR E,
X (1) =X, (1), %, (1), -+, Xy 1, ARG SRS
VR G R B A SR A3 B AR AT R « A TR IR
M, AM <N HiFE A B M < N 4EBF R &
HiE, A=[a,a,--ay] . 7600, KHEAHEME A 1)
HELUF S B ZR

(DIREFFE A 1, ZMVNREZIAARAFAE
EER R (KN R & Z A IK) . 47 A B
a=ka; d, Hi,jeN, i=j, e F80mES T
z;(t),z;(t) GV

EA KBRS T, AR A 5 FE R
AN E T, KR AR & Y R R AL AL, )
la;| =1, iel---N.

AICAE FH it I AR L AR e (STRT) A 5 kAT
iAo

S,(t, f)= j“; 2(r)h(z —t)e 12 7dr ©)
L@ z2(r) WPEAFTHIVEE S h(z—t) HE R
. S, ) AES 2(0) MBI i (55 2(0) 1
T SO -

crEea f=Is, Hf 3)

MAVR Z UBSS J7 ikl & MR 79645 5 7 I
Hi(Time Frequency, TF)*V-Ifi_L [ A AN G /= AE AT
82, (HZILSE R, R 20 FIXR SRR A
FRT, R A SOBCoE 1% B e 2o ASSCRIH )%
RGE I L, EYPUESTE TF il b= ®
B EVE R A (R B Z AT 2
W 1. 7 TF P10 B RS 520 H ™A%/ T4k
REMEH, w2 M -1; 2. 76 TF “Fiii_ErJs
G 9 AR aEE . LAY R A EILSE IS
SIWEEPRE S S, WL LD EPIAN AR &S,
55 RIS AR A R — AP -

http: // www.china-simulation.com

354

https://dc-china-simulation.researchcommons.org/journal/vol31/iss2/23
DOI: 10.16182/j.issn1004731x.joss.17-0221



Tong: Blind Separation Simulation System of Sound Signals Based on Time

ERIE s
201942 H

BTN Z(t) =[z,(),--, 2 (D] T (Q2)

ALk

$oy 1) Cony 6 )
D, (t,f)= . . 4)
(% D I (38 5
Kb & (6 F) AP SR TFD. ()P
i STFT, 14:

D, (t, f)= AD,, (t, f)A" 5)
X Dy (t, f) AMIIME 5 TFD; D, (t, f) A¥EME
5 TFD. fEf33I15 5 TFD - AENS W (5 5
et Ao MAEAE 510 TFD e e 5 sl
P A R B 0 R R k1 3 S AR s 8 A X
TOUP A2 1) R 1 2 R Ry A SO 2 st s LA A1
RefE A %

P S I A4 E . WS S 7€ TFD Wt
ARIEENQ, LA AN, f)eQ, W
XS, RGBT LR, -

Sy (ta, f2) = AS, (t,, ) A" (6)
e S e HIERE A (t,, £, T 1 5 4L
G AR, ARRAT I — B RIS SN e A
BIRM Sy 8, 115 AR S RS HIFE,
A8y, a8, 1o H 2B S S 2 AE W)
— HI AR T RIE RS S . & Q Mk At
N e [N WO N Eatis's -

Q=I1-AA"A A" (7

M PTELE 1, HUA AT B8 35 RO 15

SRR A BEAET Q AEFE Ny 0, Bl
{Q=0,ai e/f\ )
Q=#0,3 ¢ A

@)%t 7RI T R R A TR S AR
I o BB SRR At Tt TR A HERE A
M2 RO, A el 2 (8)HEAT 4 W A X . R
Ko N TR A RERE A, AT RLK A
YA 5

Ss(t,F)~A"S,(t, 1) ®
e 7N SCHFERE o 451 SRl 2 g A v
A A BRI 7o R gy i AR AR A

RIR SR R I A LIPS0 A 0 75 £ 5 5 A 0 L R G o

Vol. 31 No. 2
Feb., 2019

R EAR T % 18 Je SR AR B0 i e AL 72 TR 1)

IS 3
S,(t,. f,)
Y1 s 1, 1)
BRIE, R O T K 4 BT IR
K, BBEEMN={Cliel- N} . BEHHMW
SR A H AR I ST RS, LA
By 02 O 52 DR A O 0 2 46 P RSB 5 8 1 £
EEIT, RO, 7EC Kb, MR
BRI A T 7 B O, AN, $
LRI A4 AT 1) 08 25 XU 7 i S it
PR, A R R e 5 5

(10)

1
&= v(t, ) (11)
ot
S BARE IR R

(1) SHEAE S TSTRTA M, KIHR A S
ETEI RS Q

(2) B A S, FETFP I FIEEUE
TR B G AE A, E f DRI AT ST A PR R R

(3) M AADA LK k HBE RIS TE O R
HHRERE A B

(4) AT A A AL HE S TR
TEV- [ 1) 5347

(5) IHAF 5 A A RS S

S
2 RGSEWPESHT R O S

R SCPIT BRI 2 1 R A FL R G 1 S
G55 B WITE S IR B DL R A BT, 4 L DS S
A3 AT T S A P s =, AT 3 38 4 R
ZRGE A5 B S S T ) H

20124, LLH ey Il M 4 A0S A )
bei41 2 7 = = s N1 s ) G P ¥ e
fitiv B8 BT @R B B, AR
P53 85, SEELH P e AEAT B b UK AN AN
M Al g — ™. e BRI e T izt
HRCRE N T LTI I ERAE R GG, BRAIC T R
Ao BYITEMARR R, A LUR3MEE

TEHH

http: // www.china-simulation.com

* 355

Published by Journal of System Simulation, 2019



Journal of System Simulation, Vol. 31 [2019], Iss. 2, Art. 23

F31 B2 M
2019 42 H

(1) ) am R RGO ER . R 1
BB RGNS B8 3h & im <5 A RENS = 32 21
B EIRSS, R T EWVE RN VSR, A3
TR RSN — T T A

(2) FPR N IR e IR IE R E )iz . H Al
AR E BT sRAE A o EL IR . ERURIER S,
PUAIEFEAN N (B4 TR AN AR, i AL H I
i K

(3) HdlaAteid OMNIREE . AT (1 N H SR AE
PS5 e AN RAEIR 55 A i, FH P 170 R 55 45 52
SR, IS5 SR T SR T S A A R R4
I I s AR i LR AR A oSS
B A okt 18 AR o R R e Ak sk T
Il Bl A S N X 20y B, A R AT I I T

HE W TSRS RORENE G - 120 SRR Te 2y
FRE TP, RIS s vz v S, AL
FRM S AEEYITHSERC, H Hi i
I LR 3R A 9 405 I35 ol 28 3 46 HH SE 2 1A
FRAH R 5 25 BT O 30 5o Ll B T 451 S DRSS
P RIS ST AR GE, W] LUK L AR =
JE AR -

WLAN

RGN AR

Journal of System Simulation

Vol. 31 No. 2
Feb., 2019

(D) 55 KA S RS as o A5 5 A im AR 55
AL 1) BEAS ZR G B 19 238 B A SR A B PO 2
W5 RS i A I 55 A oA LA 1) K R e i L
AR P s A5 5 KON AR N T RS
U, [RIFE PR LIRS 5 0L W Letledan 0 AR S
e Sl kb AR

(2) fE 5Bl S5 M 3o A5 5 Hem AU
SR ARG ECE ML b e i AP A .
I A 5 S i S I 55 s P A s (1 K » AR Al
Pt AT AR B, 3R BT H .

Q) FFRILES A% (G SRR,
ARG L HE ARG L 1K AL Fai A o Mk 55w i
SR, NIEBARIR S, 5T A A
Bl ARG, KESRALEN N = D
i F A5 o, 7 BB AR R A (A T (5 S
R, B AE O EIRE T o

2o 2 RS AR W], A ST AR S I
Hh ot B FOK FEAL fn s 1 I AR v A 3
6~7 SIIEIR,  Fr LURHZ Al FLA R BEAT A N 1 2
R TR GBI W E 1R .

AR T HHL

Sound_

17 AR E A T S

SRR | T2
- P e A A s
(5 ECY) Sy prevev g Vi B 2¥ WohL 5%
Eig
PRSI HAL | Sound .
- Sound Sensor Receiver
SRR Para Bov_Para |y
AL o r
Eig B
r—====77=7"77"7=7 ]
| AEEES ML | Sound_ %V BZ8T AR RAN v} ERSEEALG!
| — ] Para _Fara
e | s i
: FEAEAR A % :—S_orerdT < v AL

Eig _Eig

]
IR R 15&&?

Eig

Env

_Eig

Sound =

& [ SRR
eceiver

_Para

B s AR S 0 T R G LA K
Fig. 1 Physical structure of sound signal separation simulation system after being changed
http: // www.china-simulation.com
*356

https://dc-china-simulation.researchcommons.org/journal/vol31/iss2/23
DOI: 10.16182/j.issn1004731x.joss.17-0221



Tong: Blind Separation Simulation System of Sound Signals Based on Time

%531 & 2 Vol. 31 No. 2
201942 A IR 2R s iR IS e FEL R IR0 1) 75 05 5 40 AT EL R AR o Feb., 2019
FARPE T PE S5 M 63.4°, 45°, —45°F1-26.6° NI, K&k

(1) PRSI SEHLY NAE 5 S H O {5
SR E SR O DL AR 5 R s o 2o 2o
AU SR FERURAT AR AL T A I v S HL .,
AT R R BCEAEAS S ot L E . B A%
AR TSR U 0 (5 SRR, 95 9 T ok 5
BB A5 5 8 i AR % L BT s YA
o AR T IR 1 s B /N5 S Bl =
MiAT 2 TR RGN SL I

(2) IAEIHLI T NI o 20 858 2 B i Al
PRI R o FL P IS S RO T A SR
SENL, ISR A e A A5 S B L. s
BTSRRI 78 Ry B P A3 {5 5
IS AR 5 NN 45 3 28858 A Bl A p
REUE DUE OIS, AR AR T A

() A T M ML 45 5 5 It A3 B
AR o BRI S A S B . AR
T SR RS, RATHENREGE
S EARHASRAEAS S MO A U o (5 5 4%
WerH SR P A, LAt v SRR Db g v i 55
s IG5 as il L kA PR & QIR L (E A S 25
55 L s R RSB R JAT  dis » 5 240 T SRl
T, B9 T RGN SN

3 MHESLER

AUV B AN PR 5 LUSBAHROR 2,
FIRUR GE AT AR AR NS 1H FAH L AS S, 1
HUAR G I AR AT, AEAFREEE A 10 dBRSRAT T 1
ITOTESES . HoE UAGTHRZEE,, R

1 R
E,= IOlg(W"Z -2|.) (12)

A 2 MATHE S || | b FIE8G N hsEgix
Ko WSS THRZEERCN, SIS TERE RO &
s YA VIRS BE A o S50 R I A T i 22
B\ SRMT i 7 IR i ROR

Searh, R EE -10 dBB %540 dB, LS dBIY)
AR K E T AN IR S, BORE3A,

PG e ARSI W I BT (5 5 00k, 15
e LA TS 100k S Ry ot B e R (12)
THRAEANFME W EE AT T I s T i 22, 2R
HSEIGAF R i 22 2 Hor: “Proposed algorithm™
HASCRTH Sy 5% “Algorithm in article [1]7243C
WR[LTR T 0 5030 “TIFROM” W TR & 155
LG I 5 5 70k 5% “K-mean™ A& T KA
FBRMMESH o BE%. LG HEEER L
w ATFRZERCD, SRR, fESNRA-10dB
t AhTHRZE N -5 dB AU By, 1% ISR ]
TARSCHR B SRR ATV

o

—10 +

—— TIFROM
| —e— K-mean
| —— Proposed algorithm

—e— Algorithm in article [1]

20 -15 -10 -5 0 5 10 15
SNR/dB

B2 AFSEGTHE S SIS SR E B

Fig. 2 Error analysis of different algorithms for estimation of

20

signal and source signal

NSRRI AR 5, ST 0T S

ST X EEAN R MOR B H 245 F
IrIETERE.

SR AR NS S A AN, (R EER-10 dB
PAS dBRID K420 dB, {ERF— o b4 Al
100K S R M. E3@ s, A TUME S5
H A T IER R BERE IR B 2K E3(0) g R &
Wl: AEME T3 REMTTOL T RS LA A4
TERLMTEOL N 3N e AR U T
FEANTFIEAE 5 5 R EHH 4 N SE N 7r ik g
J1s REFIAMETIRE) T, FIRK BN i
s 1EJE (M FARE)NE (45 55 RE) &M T,
BRI 0 100 B R B ve o

http: // www.china-simulation.com

* 357

Published by Journal of System Simulation, 2019



Journal of System Simulation, Vol. 31 [2019], Iss. 2, Art. 23

531 3555 2 ) RGN EAR Vol. 31 No. 2
2019 42 J Journal of System Simulation Feb., 2019
1.0 S . ey . 1
ool U, B A i RS, R
08 DA Hel b S Ty AT, AR 4 R OLIES
0.7} - -
2 06t —— 3R L 8.0
= 0.5} 7.9
= 0.4} 7.8 1
0.3} 7.771
02¢ @ 76* * * . .
0.1f £ 75t e, .
0o edbost (R NR TR R R CINEING.
0 2 4 6 8 10 12 14 16 18 20 731 e +*: e T TR, j“‘* WL AT Ay
SNR/dB 75l
(a) RFRLHIE PGS HH A IE R ;5
10 "0 10 20 30 40 50 60 70 80 90 100
5 — METIRL S YRE
—————— MEFARL s
ol N\ Jrlihidon FEl 4 {5 KO A R N 2
51 R Fig. 4 Signal data transmission time consuming results
)
% —10+ 1.0
-15¢ 0.9+
20l 0.8}
25 0.7}
- 0 0.6¢
=30 : : . B 05}
-10 -5 0 5 10 15 20 ® gl
SNR/dB 03! .
T N o P ° © o © © 009 o °
(b) ARIREHIAT FUAE 58 H LA vz 02 D@%@&%ﬁ%‘&%ﬁ%@ﬂaﬁ%@@@@%&@
Ol [ (o] © (o]
K3 ARG TIEE S8 B vk B2 DU %

iRz
Fig. 3 Estimation accuracy of the number of source signals
and the estimation error of the algorithm under the conditions
of different number of antennas

SO SE R R B AT, RILHE S B H S
REHH Z AR O Z A2 5% M0 73 16 SR IRORS FE 1 —
KIPRZE, (AT A SO R SRR AR € 25 A A
HAR 05 R FE

IO RGEHE U T S B AL AR I

RUCE RGEGHIT 78R3 0 100K 5256
13 BNE SRR AT, AR A a4 7R

SEEG R, PR A 11.3 Mb/s. GBI T
FFEN 100K LRV BIHERT }7.373 6 s, dmugifd 1
P ELTURERT, TCVEIR B SER M R ZR . $2 W
ARICHEH I INESR T LR G A5 ), T RGE AL i
PRS0 P A T SRR B A8 A5 5 R s
(ORI EREESINE TN LTy =N Lk NI oL i 3N &
TEEARFER, 45, HdE & 43.652 Kb,

O L L L L 1 ! L ! L

0 10 20 30 40 50 60 70 80 90 100
S H

Bl S R MCR fE eI 45

Fig. 5 Characteristic data transmission time consuming
results

SEgGh, PRSI 2N 219 Kb/s, “FIRRERT
0.173 6 s, IEF T LI PE4AT . X ELEI4FIES, 1R
TH AT DL B, 550 ) A% S s Ak A £ 4 P FE IS
()32 /N T4 5 B AL frRE I o B0 A AR 10 Ty
PIRD T R G AR I O e, ORI EE
B T o S B R - Fe WA e 2 D £ 75 VR 5
B 5 P AT RS e A A S AT LG, H
(52 R T 3o e A SCHE ) 5 R BRI TR UE B RS
ANRE . R I RR 22k R G 5 Z A 2 57,
B A5 R E 6 s

ME 6T LUE H, 40 5 M55 5 S 5 A1
ZETCIL, UL T I VEA LS R A RGE I HL 4
B X 4-6, AR BT ER G B 4 R

http: // www.china-simulation.com

* 358

https://dc-china-simulation.researchcommons.org/journal/vol31/iss2/23
DOI: 10.16182/j.issn1004731x.joss.17-0221



Tong: Blind Separation Simulation System of Sound Signals Based on Time

ERIE s

Vol. 31 No. 2

2019 42 11 RGeS 3R I LI I A0 AT PR 75 45 5 B 0B 7 L R S o Feb., 2019

ARAEAT AR M R SE I A P i, (R RGEHEAA
(K370 SERE BETFAR R 1 B, N7 TR T &
GEHIPAC T AT AESR SN PR R N Ry T
RS IR, %7 S V)SEWAT HAT R T TR Sk
B, BATE LB R

5.0
45}
4.0
35¢
30¢
25 ¢
20t
L5}

LOK B4 v+ L+
05F A o

RMSE

0 L L L L L L L L L
0 10 20 30 40 50 60 70 80 90 100
SEG R
K6 RIS S5 UE 50 g
Fig. 6 Comparison results of recovery signal and source
signal

4 S

AL T — Bl o € 264 B A5 5 H 2
WSS T A S0 B, Gl 7 S
AR TSR B 5 5 L R A R s &
PARE R IG5 2 SRS T X B, 2 A A
RPN - I 5, 45 B WIS B ST #
Gk A2 T oA R E 5 B i KR4
PIBREEH , AR T Bt e, P TR
GElrm Y SN, AT 2 SRR N A

SRR :

[1] A Chaturvedi, H H Fan. Wideband Delay and Direction
of Arrival Estimation Using Sub-Nyquist Sampling[J].
Signal Processing (S0165-1684), 2017, 135: 67-80.

2] ELB, R, BRI, 5. TR TR E N
Z B IR S BT, S AR, 2016, 37(4):
661-669.
WANG Hongwei, FAN Xiangyu, CHEN You, et al.
Multichannel Radar Signal Recognition Algorithm
Based on DCS[J]. Acta Armamentarii, 2016, 37(4):
661-669.

31 xPadk, WBA. HEESELIRH AN &

[10]

[11]

S TRESHTHR, 2010, 32(1): 53-56.

LIU Xubo, SI Xicai. New Method for Sorting Radar
Signals[J]. Systems Engineering and Electronics, 2010,
32(1): 53-56.

BHU, FWeNE, XEE, ST AR EES Bk
77 Wk oF B DY Je B e N T BGAD]. Ot RS TR,
2014, 22(7): 1969-1975.

LI Xinbo, LI Xiaoqing, LIU Guojun, et al. Quaternion
Min-norm Algorithm for DOA Estimation with Acoustic
Vector Sensor Array[J]. Optics and Precision
Engineering, 2014, 22(7): 1969-1975.

EAE, B, WS, A& BT ICM ARSI H b E
PERGEWT[I]. HAER, 2015, 39(3): 44-47.
WANG Zhifeng, FENG Jie, GAO Peng, et al. Design of
Acoustic Source Localization System Using Wireless
Acoustic Array[J]. Audio Engineering, 2015, 39(3):
44-47.

B, PR, BROZAK, A BT R EAL KA RS
7 M TS T]. R LR S T EOR, 2015,
37(5): 1060-1065.

YU Fei, TAO Jianwu, QIAN Lilin, et al. Airspeed
Estimation Based on Acoustic Vetor Sensor Array[J].
Systems Engineering and Electronics, 2015, 37(5):
1060-1065.

Zhang Xinyu, Li Yang, Yang Xiaopeng, et al. A Novel
Monopulse Technique for Adaptive Phased Array
Radar[J]. Sensor (S1424-8220), 2017, 17(12): 116.

LI Chengjie, ZHU Lidong, XIE Anhong, et al. A Novel
Blind Source Separation Algorithm and Performance
Analysis of Weak Signal against Strong Interference in
Passive Radar Systems[J]. International Journal of
Antennas and Propagation (S1687-5869), 2016, 2016:
1-10.

INIE, LW, R TE R T IAE S LTS
HE[T]. DR IZ, 2006, 23(3): 47-50.

SUN Hong, AN Huangbin. A Method to Select Radar
Signal Based on Blind Source Separation[J]. Modern
Radar, 2006, 23(3): 47-50.

MO, sk, #EST. WA ESHE I M
SRR, 2006, 42(1): 38-43.

XIAO Wenshu, ZHANG Xinggan, DU Sidan. Blind
Separation of Radar Signals[J]. Journal of Nanjing
University, 2006, 42(1): 38-43.

Iglesias V, Grajal J, Royer P, et al. Real-time
Low-complexity Automatic Modulation Classifier for
Pulsed Radar Signals[J]. IEEE Trans. Aerospace and
Electronic Systems (S1687-5869), 2015, 51(1): 108-126.

http: // www.china-simulation.com

*359 .

Published by Journal of System Simulation, 2019



	Blind Separation Simulation System of Sound Signals Based on Time-Frequency Analysis of Short Time Fourier Transformation
	Blind Separation Simulation System of Sound Signals Based on Time-Frequency Analysis of Short Time Fourier Transformation
	Abstract
	Keywords
	Recommended Citation

	/var/tmp/StampPDF/0R0N_98guY/tmp.1688106604.pdf.Sa6jC

