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Abstract

Abstract: To identify the parameters of nonlinear Wiener model, a new identification method was put
forward based on a SADE algorithm. Its basic idea is as follows: the Sigmoid function and adaptive
mutation operator were adopted to improve the mutation operation part of the basic differential evolution
algorithm, accordingly, the disadvantages of the basic differential evolution algorithm, such as premature
convergence, instability, etc, were effectively overcome. The proposed algorithm was used to parameter
identification problem of Wiener model; moreover, the accuracy of identification was well improved. In the
numerical simulation, compared with other relevant existing algorithms, simulation results show that the
proposed method is rational and effective.
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Abstract: To identify the parameters of nonlinear Wiener model, a new identification method was put
forward based on a SADE algorithm. Its basic idea is as follows: the Sigmoid function and adaptive
mutation operator were adopted to improve the mutation operation part of the basic differential evolution
algorithm, accordingly, the disadvantages of the basic differential evolution algorithm, such as premature
convergence, instability, etc, were effectively overcome. The proposed algorithm was used to parameter
identification problem of Wiener model; moreover, the accuracy of identification was well improved. In
the numerical simulation, compared with other relevant existing algorithms, simulation results show that
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Keywords: differential evolution algorithm; Sigmoid function; adaptive operator; SADE algorithm;
Wiener model; identification

Bl PLsirp, SR RGULTA AN RS, FrEla T
AL RGBT 1o s T
A GUHEFUL R Al UL B ) A E H A, Wiener FTi 4 S — b L0 (g JF 2k vk &

FE—RRGHIE MBI RGEF MRS . 45, Ol Z Y T T A= f2 b, 4l pH
MTRMERGEMPFRBITR O TR, (HRE  FdfE, AT REHGARE B, Wi,
XA IR TU T AR R G R A

Weks H31: 2014-07-29 18 H : 2015-01-27;
’ H—/NFR B T4y 1 H
EATH: BE AR HA(61273127) BITHH AR EFF R
== BT L TRMIF-RITH (14TK1538): B2 AR Wiener FEAEH—4M 7 RGN —Lid123E
—l,

FERET TV H (2014IM8325); bt 24 s SR .
Q | R 2 y s . - R Frasfe 30 TN
. et P93, B, ik, g, g oxrEn KT X Wiener BURBIHFA, SCHR

TR AL, RO RS,

i

http: // www.china-simulation.com

147 .

Published by Journal of System Simulation, 2016



Journal of System Simulation, Vol. 28 [2016], Iss. 1, Art. 20

H28 B 1M
2016 4F 1 H

(6152 H T I FH A [RIMEAE ) = FE~P- A BE L m P 514
HHERE NS TR B AT PR, 120750 HE
AR tn REW PR T, H, oiRIRTG 2
PEMRAT IS B, SCHR[7 7R 22 e 3 ) i
BRI R Wiener #5281, {H 2 I Ik 1) B
FEAE SR UORS B, HAZE T H B R K; STk
[8]HE H T I FH Al 28 I 24 K 91X Wiener F7, {H A
ZE M4 IR D SRR SE M R G SR, oS L
&M NAE: STHR[91R A% Sk @ i AR ek
25 30 R B, M e/ AR R T RS
SR, AHE P2 R 2% SR A AT — € I BEALYE, HF
PUREBEA G, TR AR, SCER[101RH
LT HER VORI Wiener 8, (HFL A 6HZE L
PRI E LA SRR 45 RAT — e R L 5, 5 20RS
JEAE

Z 4y 3K (differential evolution, DE)&.y: & —
TR X6 A TSR, HEr SR 3] 2 # Y
P, AR S22 N T DE S99 R Wiener R,
TG, AT 7 A DE SyAmLE S ARG,
T SADE ik, 4, ARG ILYFN Wiener £
Mo Beha, SERUH] T g TR AR

1 A DEHE

A DE S —FidE TREMABME S, B
AR B AR AR N A SIS i,
Toft FE P9 AN A 2 18] 1 5 A5 5 58 4 R SR A AR Ak i)
U0 LR TR R F 5, BEALP= AR P
ARG, A AR A A 2 TR B AR
B A HARAMA, F IR AL SRR 2 /i AR
FH AR RS A B e, AT A Bl ik A A
B, R BAEE R 72, AEI A AR 2 F A
PR P IE PR A E N — AR R, IR ORE
TR AU A A DA S TR AMA 2,
MG R R B P redd wr, JFIA B i«

2 S T R B /M ) AL

min f(x), x=[x,X, ", %4]

L U
=sx<x ,i=12,--,d

ARG HAR

Journal of System Simulation

Vol. 28 No. 1
Jan., 2016

Horre x Y Flxt o BIFORE | AR %R EIUR
Nt d Oy YR FEA) DE SARIP BRI .
(1) BIaaAeRiie: BENL™ A2 NP AR
WIARHEE, ()P,
x;(0)=x" +rand( ) x (x,” —x")
i=12,,d , k=12, NP
Horr, rand()EIR[0, 1218132959 73 A (R BEHLEL .
(2) ZFitE: R RD, JADE &
VA I AR A A AR T R M xi(g)
A HARME 1(g), L, g Rt AREL
H 11T, 5 A DE 8V VF 2 A R AR 128 e 551
A[RINAN DEa/b B H, a KRB miEAE
FEMRAY, — L rand AT best PI/ME, rand KR
BELIEFEAMALE N AR S 8T AR, best FoRikdiy
BT MARNE A R LTI b RO ARSI 2253
T EH . AR R TA LR 2 5.
DE/rand/1 2% 55

(1)

1(g)=x,(g)+F-[x,(g)—x,(g)] (2)

DE/rand/2 “% 554 ¥

1:(8) = Xpee (&) + F - [x,, (8) — x,, ()] +
F-[x,(g)-x,(g)] 3)

v, non,rr,re{l,2, N} 7 i FHAE
HIEEEL, xoet(@) BN 2R g AFIRET Y BRAFAMA, F
HBUEA T 0~1 MR 7o
(3) A MHEAE: HEA DE HILkMAS SRAEAEAR
FARAE JEREAT o K 2 BMA &, BOE AR & T H
BRANA 2, TRD6F AR S 48, AT A Jll a4 v, ok
DR B AR PR R AR o, 098 90 ) 3 DX ) 4
Ko WA T AT B IS X, H oA —
MBI A 0~1 WA ATRENLE r o
r<cr, WHE BRI N6, A, Ok
BN Y, BT (4) AT
ti,j(g)a
Vi,j(g) :{xi,j (2),
Horr: er TR0 H BRA A AR 5 1028 SO
RINT rnd HIXAI[L, d]2 18134050 23 A (R 2%,

r<crorj=rnd

(4)

otherwise

http: // www.china-simulation.com

148

https://dc-china-simulation.researchcommons.org/journal/vol28/iss1/20



Xu et al.: Identification of Wiener Model Based on Improved Differential Evo

$28 B 1
2016 4F 1 H

THIREDA e RAkR S HARMA 1

(4) M HEA DE STUCR S48 )
3o R FRRRAME v, (VPRI x; (g), PR
BFIOAMAEN F— 1R, B

%@+D=¥@x ST(@)< [l ()]

x,(g), otherwise

Kot f WIEREREG Aulgt 1) FIAME w
(g 1) [

2 SADE HERBENHE

2.1 SADE ExHik

SEK DE HIL I8 R A8 5 IARIR 7 AL .
TRV, 4N AR, %A
TR A S T BRI s AR PR,
REIEE G BN s AR, IR RIS EEx)
GHDAE RYIRSICH R R, S8 5 AR
AL IIBE S, ASCEIN Sigmoid %S A& N AR
SRR AR S R 23 AT U SR A
RS, BRSO S R TA

A S 7 R FH 22 43 SKems, BIVR s wp A Ak )
(2843 ) B AMA AT IS, SEILAMAAR S 5T
AN F, fAR 50 sn] g, HGE i X 22 4y 1)
LRI . 2 F BRI, BEis I
SVEIERZR BT, (AR MO T SR R i &R
RE T s B/INIITRAR R 7 WU 25 5 5 BUR e i S
B JE AR/ s, T FLARMEBEH

Sigmoid PR e P22 0 5 vf — S H B (1) 33Ul oR
B, BAGHE, AU, MR R RR e 4
P Rt 2 B I B (K T ek e PR i, B
Fak A n(6) X prR:

y=fx)=—

I+e™
;H\:%Xiﬂjijﬂ (—OO,+OO) ’ ,faiﬂ/ky‘] (_131) ©°
1 Sigmoid bR ECEAT I L RAFHIPERT, Brld

eyt o A R UV A A A7
F(t)=

1/{1+exp[ﬂnl.5+ln1000ﬁ

)

(6)

—mmw& )

TR, A5 BB 2E o A STIA TN Wiener BERLHEN

Vol. 28 No. 1
Jan., 2016

Hope TRRERIERREL: ¢ Lo AunE AR
KFE SRR AT AR R TP s 4 R - F () HOMELAR
KHAE 0.4~1. 124 F(¢) €[0.4,1] I, BVEMTERES
KM BT S A, R Sigmoid B35
TR A b i AR S B [ g B8 4 P e T A ke 1
AN Ty J5 AR w] DA S AT ) 4 2 3
W, BIWIGRMTBAE R, dERFRMEEZAEE, $em ik
(4 R R ae )y, AN, AT BARR R R
REJ, It Sis .

T AR RE TR ESE, L DE/rand /1 A
DE/best /2 & AR, DE/rand /1 B F) FARFFEAL
W2 FEE, (HRWSIOE TS : DE/ best /2 SR 5%
SRR L, e AU R S BN R R e . o T 5e il
TR A, AR SR H IS AR S T A T
o, IR A (8) AR

1:(8) = (= D{Xpe () + F - [x,, (&) —x, ()]} +

F[x,(g)=x, (&)]+Ax, (8)
X A BCE LM T, B X (9)FR:
A=(T-0)/T ©)

Horpe T RRFEREBIOEANREL ¢ FomFE 400
AL B BRI AT, A 1 3BT R 0,
XFE, AN AT BRI 4 R R ae ), B
ok RN Ry B B G TR SRR IR i S0 AT i 1)
JREAE R e ) o INTTHL AT LAFECRUE T FfRE 20 K 1t 2
fih b, S TSR BRI SRR

zr bprk, ARG Y SADE LI AL R
YE R Z N (10) X7

1(8) = (1= Dixq (&) + F (1) [, (&) —x,, ()]} +

F(1)-[x, (8) —x,(g)]+ Ax, (10)

Hrpe F(o) nTRARSE(7) 05543 51
2.2 BEME

M T RUESE Y SADE SVAMA R, N
PLER 2 Griewank F1 Rastrigrin 4 A 18 W & p& 5024 T
W, Hodg/ MEHS A 0, HRERIE X 755004

(1) Griewank P&#(:

http: // www.china-simulation.com

. 149 -

Published by Journal of System Simulation, 2016



Journal of System Simulation, Vol. 28 [2016], Iss. 1, Art. 20

H28 B 1M
2016 4F 1 H

1 & X;
=—> xi —[I%, cos(==)+1,
/ 4000;" =l (\ﬁ)

(2) Rastrigrin PR % :

x| <600 .

fa= Zn:(xl-2 —10cos(27x;)+10) , |x1.| <512,

i=1

i E, SADE FVLMSHE h: I
B NP=100, %3240 CR=0.9, Jf4i il 1
F=0.6, I RKEARIKECH 1 000, LL 50 G5 i
e, f IR~ 3ME 2 7 ZEAE I PR AR UE, 15 3AH Y.
SR R A RN 1 R

N T DU TR A ek, X BT
PIAS B 50 BRI LA DE $59%, T Sigmoid 4
JiIXF DE $9%(SDE), 3T HiENA R4 F DE
S (ADE)FURL 7 BESE 2 (PSO) O 3 W) |- b itk
17 50 kSR, S5 RMBFIER 1 H.

K1 THELR

PR 5K Bk wAE A Jr2E
SADE  2.830e-007 1.028¢-005 1.762¢-010
JEADE  0.025 0.036  5.299¢-005
Griewank  SDE 0.001 0.010  8.870e-005
ADE 0.007 0.064  7.125¢-006
PSO 0.028 0.052  5.886e-003
SADE  3.552¢-005 1.516e-004 7.312¢-012

HADE 5126 8.566 8.246

Rastrigrin ~ SDE 2415 4.343 5.811
ADE 2.209 3.879 1.119

PSO 31.321 37.818 64.537

M 1 AT, it SADE SEAE TR
JERRSE P 75 T W] S AR T FLE A, B i 2 ey
e . B 1A 2 0 gh T S BRI 2
AR SRR . N R E Y, Frgy SADE
SEAEAL AT SO e 1 WCSIGH L R AR AN 5 AN Jr)
P B R i, (EL2 ) IS W] AR bR, I HL
RSB I, TR B dd . 2, —
Ji i, SADE SEFIH] T Sigmoid bR KA 3 11X
5T FOOERIMEROR, 4R d8 R /e 115 21
Insik, SO BN R B, ke Sk A,
FOZ L, A3 AL A B K SR i R
A€ 1. 3 —J5iil, SADE SRER T HE N AR R

RGN AR

Journal of System Simulation

Vol. 28 No. 1
Jan., 2016

KSR SR AR KRR S A AT R A A
SRR R e ), HAE R R Ge ) th s i
W 2, fE IR, SADE £y A Sigmoid
BRI R IR F(ORT E S AR S 57 ok S it A2
A RT3 G AN RS SR, T EL AT DAGRAIE AT = 11
R 0 P RS

1.4
12t
1.0 1
= '!'
08 ¢
= =
42 0.6 H=
.
041 »
-
02 =
H
0
0 100 200 300 400 500 600 700 800 900 1 000
IR
K1 %) Griewank BREA S0 FE th 2k
120 —
+ SADE
. PSO
100 ¢ ~—3EADE ]
' ADE
30 b SDE
=T
Faof
Y
20 H "\._
0 . . -‘,‘-.“-‘———
0 100 200 300 400 500 600 700 800 900 1 000
AR

B2 Xt Rastrigrin bR B0 T 0L FE M 2%
3  #¥iH Wiener #RRY
3.1 R

ek E Wiener BEYIE i — AN RGN —
AN TEVCZ ARSI 4 25 AT R T e Ry =R an 1
3 P, HAEERE A DA,

e(k)
Blg™) | =(k l
u(k)—» a7 Ur z(k)] —-EB—»_v(k)
A(g™")

K3 Wiener fi#Y

http: // www.china-simulation.com

https://dc-china-simulation.researchcommons.org/journal/vol28/iss1/20



Xu et al.: Identification of Wiener Model Based on Improved Differential Evo

$28 B 1
2016 4F 1 H

A(g™z(k) =g B(g " u(k)

(k) = flz(k)] + e(k)
Hrrs w() ATy 2 RGN ATt s e(k)
HIER AW s z(k) R S 5 s AR
LRVERRBG A(g )R B(g YRR IR N

-n

(11)

AgH=1+ag ++aq
B(g ) =by+bg ™ ++b,q"

Her, g UM T Y om, d FAOHBIT
w0, HE XS0 R 0=[a,a,,,a,,by,b,,b,]"
ASCHERI H b5 R AR 4 1 RGN u(k) F
Bt (k) SEAG TS50 i 0 RS B 0 1k
WA R 0=[4,,45, .4, by, by, +,b,1" » AH7H k41
(1 22 T B K0S B /N
méin.f(k)=i[y(k—j)—ﬁ(k—j)]2

J=1

(12)

e Loy AT X2 B0 R BolE A B

v(k—=7) s Pk— ) MNAE k- j I ZISZ R RGN

PR R, p(k— ) Al i (13)45.3) .

2k —i)y=—a,2(k —i)—---—a,2(k—i—n)+
bou(k —i—d)+---+

A (13)
bulk—i—d—m)
Yk —i)= fI2(k = D)]+e(k —i)
A, Wiener £ 1K) 2 5500 2
o < o< o™ (14)

XFE, Wiener #8440 IR ] UL A4 TR (12)
KM EAMER R, ZHAGHE 0 WL R

3.2 N SADE & #EHEIR Wiener tE#E)

P (12)X A IE N L k%L f, R SADE 5%
NF HAAT 540, 7931 Wiener B8 KIS 5 n]) & 6 1)
. FER AT SR, 4 =0,
Shy=J(ky, HHARSLIUD AT

Step 1. WIS EL, P2 AR e(k);

Step 2. BHALA: & NP AMERAE R VILEFEE, I
BEAT PR 5

Step 3. XJERENME x;, BEHLESESI AL 3 M

TR, A5 BB 2E o A STIA TN Wiener BERLHEN

Vol. 28 No. 1
Jan., 2016

RATAR 4524, WA Bl I 25

Step 4. Krilm A& S G ETAMAREAT A X,
HOFT R vis

Step 5. RS AT UL, SREFREL
GFIIANAA

Step 6. FHALLIAAE, MO,
HA Wiener B 2508 A0, IR [F] Step 2.

3.3 BEMGE

F &N AEZE Wiener B,
x(k)=1.5x(k—1)— 0.7x(k - 2) +

e

Jo

u(k —1)+0.5u(k - 2)
(k)= flx(k)]+e(k)

)72, x(k)=0
SIx(k)] =

—Jx(k)/2,x(k) <0
Forbrs BN w(h) st 0 B90E, J5 2500 1 i g s
e(k)e 0 BEAT 20 0.1 WA, HTS
R I BAE s AN B L=500, 250k F Bl PR 1)
TE[-2, 2] EHERISE = ILE A
0=[a,a,b,b]" =[-1.5 0.7 1.0 0.5]" .
1% B8 M35 MR 1% 7 (root mean square error,
RMSE) ki 1 HF R 5

M
JZUmﬂmz
RMSE=4{/Z
M

(15)

(16)

HMHI SADE #.i%, PSO 3%, ADE 5%, SDE
HYEFFEA DE H92:%6) Wiener BB 3ET S 50HFR,
SiRByER 2. N2 EW, SHEHEZLET
5, FIFACH: SADE Syl KHHRIE 24 3
FERER R e, HI O i s I H Kl 4~8
o5 T AN VRS Wiener AT S AR I
FEHILE I . B 4 /LAWY, SADE $ikAEix
FAREL A 50 24 1R I st T DA B e Aff 1) 7 R
Wiener B 4 N8 X THERE, e
SRS SR P, FRORG B vy, HAT RAFIRARE P

http: // www.china-simulation.com

* 151

Published by Journal of System Simulation, 2016



Journal of System Simulation, Vol. 28 [2016], Iss. 1, Art. 20

528 55 1 ] RGN A Vol. 28 No. 1
2016 4F 1 H Journal of System Simulation Jan., 2016
2 PHRGER

AT

S8 Al

SADE RMSE SDE RMSE ADE RMSE ZADE RMSE PSO RMSE

a; 15 15001 2.07le-4 14997 3.022¢-3 15001 2.512e-3 14998 4.506e-3 1.5002  3.312e-2
a -0.7 —0.7000 —0.700 6 —0.699 9 ~0.699 8 -0.709 1
b, 1.0 1.0001 1.000 1 1.000 2 1.000 4 1.000 5
b, 05  0.5000 0.499 8 0.499 8 0.499 6 0.499 4
3.0 ;
S E%‘ B
20} —— b2 ——b2]]
1.5 e
i_' 1.0

0 1 | 1
0.5} 1 S 1
-1.0} 1 . 1
-1.5} g J
-2.0 . . . . . 0 ' . : ' .

0 100 200 300 400 500 600 0 100 200 300 400 500 600
SESAWY 4 AR AL
K 4 SADE HiE#HRS O R 26 1E K 7 JEAR DE SVEHHR S HUIRE 2R 14
3.0 - . . v v 3.0 . . . - .
25| gé- 25 B f'.%
20} — 20} |
1.5+ 1.5¢ 1
=10k t%; 1.0
ﬁ 05 b b e e i {{\\ 0.5 .J ........ -

0 1 0 1
0.5} g 0.5 H ! .
-0t 1 -1.0¢t 1
-1.5 - -1.5 :
-2.0 ; ; . : . 2.0 , A . . .

0 100 200 300 400 500 600 0 100 200 300 400 500 600
AR AR
K5 ADE SHik#rin S 40t 72 ih 2k Kl 8 PSO HiEHHHASHIT 2 4k &
3.0 N
25l R4 LB gh L, nrCAB A, R AT
20| ¢4 SADE 5% Wiener B BEAT S HH R 2 A AL
15 FIFIATAT 1
L 1.0
% o0s _ 4 ZEip

0 ]

-0.5 ! WHEAELE Wiener #i7, FHH 22 4r AL 545
-1.0 NN

s | BT MR TTE. AT B PR S SR
_ fig, PEH T —Fh ot ZE B S T E A AR,

0 100 200 300 400 500 600

AL F i ZHHRR T e AT
K 6 SDE HiEFHRS G ih £ A

http: // www.china-simulation.com

* 152

https://dc-china-simulation.researchcommons.org/journal/vol28/iss1/20



Xu et al.: Identification of Wiener Model Based on Improved Differential Evo

F28 G 1M Vol. 28 No. 1
2016 4E 1 A NP, R BET OO 22 A A B2 Wiener BTN Jan., 2016
7’5% jcﬁjk . [9] Hatanaka T, Uosaki K, Koga M. Evolutionary

(1] W, REPHREE LN M) JEst: EEX
AL, 2014: 56-68.

2] #AE, BEA, T, % 5T PSO HEM RGEHHA
JIvE . ARG E AR, 2008, 20(13): 3525-3528. (Xu
Xiaoping, Qian Fucai, Liu Ding, et al. Method of System
Identification Based on PSO Algorithm [J]. Journal of
System Simulation (S1004-731X), 2008, 20(13):
3525-3528.)

3] B4, #uhwi, ZHm. T e REHHR
SHEWET [1]. EHEIAAR, 2014, 40(5): 988-993.

[4] D)5, Kz, Ewuk. 5T Wiener KAL) pH Al
MR YE DMC Fi [9]. D A sk & ALK, 2010,
37(9): 33-36.

[5] XK K, F#H, FARX, % # T RS Hammerstein-
Wiener FBUHEN [J]. THEHUAEL, 2013, 30(9): 394-
397.

[6] WMESL, FIE&. AFZMERSE Wiener BIEHHN [J]. H
LR, 1991, 17(2): 151-159.

(7] ZROR, 275, wENR, 5 —FhdEdtt Rgi 2 0t
BRI ()], REUTHAAR, 2008, 20(4): 829-
832. (Luo Qiubin, Li Xiuying, Han Zhigang, et al.
Polynomial Approach for Nonlinear Modeling [J].
Journal of System Simulation, 2008, 20(4): 829-832.)

[8] iy, JELeMEzhA™ RGN Wiener #4 M LS HFIRE
[7]. HIES 5 M, 2009, 26(11): 1192-1196.

Computation Approach to Wiener Model Identification
[C)// Proceedings of IEEE Congress on Evolutionary.
Piscataway, USA: IEEE Press, 2002: 914-919.

[10] sk, Z=/bie, T, & TR FHRALLH Wiener
BRI IR 5 9B RT9Y (7], 2B B8 5 N, 2006,
23(6): 992-994.

[11] Storn R, Price K. Differential Evaluation: a Simple and
Efficient Adaptive Scheme for Global Optimization over
Continuous Spaces [J]. Global Optimization (S1354-
1013), 1997, 11(4): 341-359.

[12] Wang L, Li L P. Fixed-Structure H” Controller Synthesis
Based on Differential Evolution with Level Comparison
[J]. IEEE Transactions on Evolutionary Computation
(S1089-778X), 2011, 15(1): 120-129.

[13] Onwubolu G, Davendra D. Scheduling Flow Shops Using
Differential Evolution Algorithm [J]. European Journal of
Operational Research (S0377-2217), 2006, 171(2): 674-
692.

[14] £%, Bol. REZESUEMSHESR D (M) bt F
R L, 2012: 112-121.

[15] FK M. ook 9 3d B 2 43 E A0 S0 SK A A B AT
Z43HC [3]. VHEHLR A, 2012, 32(8): 2165-2167.

[16] Chang W D. Parameter Identification of Rossler’s
Chaotic System by an Evolutionary Algorithm [J].
Science (S0036-8075), 2006, 29(5): 1047-1053.

e T S

(L5 146 D)

[5] Zhou Y R. Stochastic resonance in a time-delayed mono-
stable system with correlated multiplicative and additive
white noise [J]. Chin. Phys. B, 2011, 20(1):
010501-1-010501-6.

(6] JAW, L. a RENMLARD]. BHER, 2011,
35(3): 57-60.

[71 ZEUH4E, #R55, i, Duffing REEH Lévy B i T
FENLILIR 5 (I ) 1% S, 2012,
10(3): 278-5.

[8] Zeng L Z, Xu B H. Effects of asymmetric Lévy noise in
parameter-induced aperiodic stochastic resonance [J].
Physica A (S0378-4371), 2010, 389(22): 5128-5136.

(9] TKJTWH, BAvER, MEHLME. o FSUEMEAING T LL)E

REPISHETFHEYILIRMSR[I]. WK, 2012,
61(4): 040501-1-040501-8.

[10] 7303k, THEJ), 5RTAR. FIABAEIRSCI Levy B
PR SR, TR, 2009, 16(5): 638-640.

[11] FEMMe, e, JEF IR BN 19 2 05515 54
[0]. TFEPLLRES R, 2013, 50(5): 221-226.

[12] #f, HHSER. BENLILIRTERES (T 5 A I v 1 £l
P EL[T]. BB R R 22254, 2003, 25(5): 91-94.

[13] fEmwMts, T8, B, 55 RS IREE N 24
5915 SR S 805 T LRI A [J]. W23,
2013, 62(21): 210501-1-210501-10.

[14] fEnay, (T8, M4, 5. TRMEAINTE o F e s R
B RSB e S ASREN I IR IR [T]. BB 2E4), 2014,
63(7): 070501-1-070501-9.

http: // www.china-simulation.com

* 153

Published by Journal of System Simulation, 2016



	Identification of Wiener Model Based on Improved Differential Evolution (SADE) Algorithm
	Identification of Wiener Model Based on Improved Differential Evolution (SADE) Algorithm
	Abstract
	Keywords
	Recommended Citation

	/var/tmp/StampPDF/L4XDobNj2F/tmp.1688110563.pdf.tjHpz

