)
A5 B B PRHI i A Simulink 18, 4457530 '§ e~
@ HERMATLABS S 1: “MATLABIE At & A5 HIR R T 2% 4
& #fEshpchen2004@gmail . com Hi 2R e By

£ 5L o

Simulink
Ll .a

5

THR #E

S e RET LY E

BEIHANG UNIVERSITY PRESS



MATLAB F % 526 2% & $

Simulink 51{5 S 418
(%8 2 hR)

e 852 R ER DY



nEE N

A BRI MR Simulink 3HE S4B REHITRBMGENS S HE, REENZERE
MathWorks T AE 0] 5 24 @ K4 I & AR RARE A P30 I RER B 250 k219 M4 iRk,
23 8 B, M T Simulink #E A H A Simulink M3 B2 ——DSP 4% T E4i (DSP Sys-
ten Toolbox) , 3 $& M — {5 5 4b 8 & 45 (9 41 AR 77 =X #0115 S W A2 A+ 48 40 ] I Simulink 857 R 4544
B—aFEES A G SHEE.FS RS HSE S M, U R T Simulink 2 44 5
PERAEROBFE S,

APHWEERARENRAESAAREREN KA T KELH. £ BB THE 100 4
Simulink B X 44 , &% > Simulink #4F, EEBE YA S MBS S, M E T H 5S4 MR 5%
BRENERSERN. XEAFHS -1 BERSRBRE BHHH . CH. &BE85040 4%
T Simulink L JLEFIABILANBETE, £ %R T AFTE Simulink & ] MATLAB £¢ 5 4
A% M MATLAB ¥ B 34 8 C B %,

AHATLMER RS TR, Qi R BN 4  RHEETERERARMNS LS,

B HE /4 B (CIP) ##7

Simulink 5{F 5403 / TIRKRHEmE. -- 2 kR, - b
5 LRSS AR K% W Rt , 2014. 6
ISBN 978 -7 -5124 - 1538 -6

[.©S . OT- M. OB®KES—MA—FS
fb¥ V. OTNOLL. 7

o E A B 0 CIP B % 5% (2014) 45 100375 2
RRALER & , B SR,

Simulink 515 5 432 (§ 2 ki)
THRR %#F
WHESH® KT
*
b FTALE AR K AR AL AR K AT
b T 3 X 2B B 37 S (4% 100191)  http://www. buaapress. com. cn
EATHHIE (010082317024 {4 :(010)82328026
P H {54 : goodtextbook@126. com MR 4 B, 3% : (010)82316524

e AN A R A RIENS: £ Bk 26
JF4=: 787X1092 1/16 EI3k.12 F¥.307 FF

2014 4E 6 AS 2/ 20144E 6 A% 1 WEPR  EP%k.3 000 M
ISBN 978 -7 - 5124 - 1538 -6 & #:29. 80 ¢

A A B DT B T T 46 D R (R 5 AR R AT R R . B R HiE - (010082317024



|11

HI

(Simulink 555 4#)— BHRESEWIE 4 7. XHE, MATLAB®/Simulink®®
X—FHEHE SIS REMENSHETREA TREZ, BA LEF XA BEBIT. N
2011 FE M FEFMRA (R20112) 2 ,MATLAB/Simulink {3 R RFH 5FESABNRFESH
K FEm BT HEEMAS  KETIRRKNZEL. BEA HES A BB (Signal Processing
Blockset) 5 i i 2% i% i+ T H 4 (Filter Design Toolbox) &3 ,. H HEHRMHWARAZ EZE R &
(System Objects) /& 7 DSP & %t T. A4 (DSP System Toolbox) . %4t % & & Xt % A Math-
Works &1k 5 6] 4% #2 (Object Oriented Programing) #i KW E B =R G, BT /5 #(Sim-
ulink 5{F S BMHREFEXE DSP R4 T HHA + A F Simulink {5 S AL BB ,

AB MM ETA Simulink B 2223 F K E R2013a fRA, i§iEEE R MATLAB 13
WIR“MATLAB & HIME" A BHNMREE TEH ZXHE, TH i :http: //www. ilovemat-
lab. cn/forum — 187 — 1, html, 5§ 3 Z{ {5 shpchen2004 @ gmail. com B & T B, 7F % 48,
— %A xyz B Simulink # 8 F 3 4~ Simulink X4 5 2Z X 5, B4 5~ xyz. mdl, xxyz.
slx. r2013a 1 xyz. mdl. r2009a, #if 2 PHEFE A~ R2013a ¥ Simulink # 8 X4, &g 1 4
AN R2009a 1 Simulink #E 8 L4,

B0 B 3 AT ZS AR K2 AL R R AT O X AR B B AR AR B A S FF .

TR
Plano, Texas, USA

® MATLAB® Simulink® & MathWorks 2 7 9 & M 7 47, & 45 3 £ % 4t % J§ MATLAB, Simulink £ # MAT-
LAB®  Simulink® .



BIS (55 1 hR)

R ERENEBEBAFESABERBHFOR. K¥ENFERTEH, ZREIFT ]
“WFBFER HBR. YHHEFEFRK -SAEER HFESAEES FITREKRE, T
RBLBEKRR” 2= TR, ER, RAVNSEZ“BF IR R T #0609 % & & 40
MPBBRENALZBREGESSRAHAMEHG . BEMTEZXH AR, 1986 4,
24 B AR O MES 1, S B EM LAY (Texas Instruments) /AR HE — SR FE S AL EEE ™
MNP FESLOEBLAT - MHTHREAGS I G B & N I8
BT RABRNBFESLOE=AEME, N MM ARMARRFFESLERGER T &8
. 1988 FREMEMEMR KETH BN ERBFAMEEFFRITNHKOFRA T
WA FEHITMER2EDIR., FREZFLEROERM ERE T HEEERSITRTRE
SR G IR AR HNFERBET 4000 TARTMBHHLEH. Yt 4 000 5T
ERZRRAONMNAN IR MEIBIESER DI A/PYEF . B TR E T EE
2R EONRREFZEUASEAEFRITSFEFEMARILEFES G, REH B N H
M, ERE AR EEE X -RENERABE B, JOEELE0E, LA E S #
#, 3 i 50 Richard J. Vaccaro,Steven M. Kay Fl 4R i {# B i 78 5 (FFT) 1+ 3 41 52 B /Y
KPHZ—M James W, Cooley FHEF T MR T MK HGESABEY BT E, W BREFIILE
geep T R EEH#THFES LB RENEN SRR,

1994 4F , FR7E 3£ B A 46 JE M &k 4 (9 €137 B £ 22 5] (The Joint E-mu Creative Technol-
ogy Center) fT H R AT S MMBI R 5 K. — LN M K 24148 52 F) 43 £ Bl i [F) 3 )
BB T A28 IF K H Prolemy £4t. A Prolemy RAMHREMFF S SR YFERB/
HAEEEE#ITHRFETOEREORTTMIT R B BEE IHEM. X — 2 iERFIRE, H
FNRARMBRGRZ , REAET A X — S EEKE NI LS. B, BRT Prolemy R%i4h,
MathWorks ] Simulink #1 2 —/ R A EEERN RE#TERUSHENERGTE,.)FEL
et , REHNGESMA EEL TREAMENE. FX REEBMNNUB[E=EE
(Samsung Mobile) HIfE 54 5i@ 5 &R & W HF 7511 TAERT, 818 %t Simulink REHM4H
TALEMS T #,BHIEMS R XS Simulink B 3 AH 367 5 6 B BRI R ER 2007 F it A
MathWorks (8 EMIILIG. AEXEABLEEREN B S EIMEA Simulink B HH A4
BEER £E (blockset ) IS MEH W — B4, RALBXHEMNE —FREBEAIRZE LT #.
23] MEA Simulink B9 24  TEERAAMEE THRER —MFET| EQEH.

Simulink 1 Simulink 5[ ¥M — M F T RE REEABER A Simulink F A< 41 B FE 241
. 24, TE AN W i R A 35 BT i A2, MathWorks 87 Simulink 300 7 15 22 DL & #h i B R #%
OB Y B EE , N LIS S AL B F b B #9109 DSP & 48 T E4f (signal processing blockset) ,
PAIE {5 R 40 i B 4L L 0 B O A% 0 1938 15 B B 48 (communications blockset) 25, A E X A
f Rt e Simulink LA DSP R4 THA . 72116 DSP &4 T HAR, R E L — 4~ —
FEEAERAGENRBISE , BTRESHTE . AMiITRESHBEREN T ERE. MES




,Imb Simulink 515 5 &2 (% 2 #&)

ZEIRAPTHELSN

o B 2 e R v 3T & M-S EVTIVIN R B A 36 0 S e ol T ) -

www.iLoveMatiab.cn

e B 15 S S BT, RGN A 4 B e 2 7 {5 5 40 B8 R 4o i v BB 18 ) 59 % 2 0] &,
Bl4n, {7 Simulink REER P LHE RN FESAEEEE.

XAFHLA ., B 1 FEREX Simulink HEAFE M EENH, BFEX Simulink #9 THER
PR R AR, X — B EEE T LAY Simulink f9 TAENLEEA BT T f# , X+ Simulink 7£ % 3
BRGHTEAG A RAMEAREMEEZYES, MARGRE CREFEEE RS, RS
5FRG%S, A - HEARAME.

8 2 TA 4 Simulink BEA R, Xt Simulink KA, W47 A Simulink 8 7 R4
BRI RHATREHEET KBEFEAN L. X—FAEPIHE T Simulink B A 8 FE 1
14 NFREREE ., TEVHEE — MR T BN, 4435 A o Pk ik JL > 3 2 A% A A BB, 3l o 52 R
I EBLSE 6, B MM DI EE & . S8R E | 5 H M8 B % 33 i i AE 54 A H At DG B8 ) 1
HEI,

MEE 3 FR, EFESNIMNEAN Simulink B F DSP R4 T HHA. % 3 FE X Simu-
linkDSP £ 4 T Ef M — 2%, 3 B Simulink B V{54 M AGHEUR BRI ML) EE
B, MBEAR(E S MWE S SR IEIR 5 /i 0 B (6] . % 48 o0 o 3 25 408 ) 6 A 38 A0 R AR
Y E A (55 00 S R DL AN R E B LN E S R R RR FE R N X
HEERM.

BAFERXTHESW™E., MTFEM-TMSLABRE FEXNRELHNFES EA
2 EE, X—EPR S AT A Simulink (9 DSP £ 48 T EL4# 8 4t (9 B 3k 7= 4= {5 5 4b 38
REMRMAGS BFE O - N EFELEAOES, WAEKRENIESTES . B BB 4
AW A R ARIBEDLFE S . — 8 B %5, % A Simulink BEAER, A28 BE A 48 (0] 7= A B Hk
G WitwELEES ™4,

BOHITRESHAEAENBREENREZ — FS5HEE. X—FHENH DSP
AT BB BT FEEE, R XA F RO b B AT LS 0 55 B0 4% o 206 B 1 %
FHERE R EE T RCAEN S ZRHERBEFO TS LR, X—FALH—BHHE
BEMNBT — BT LERIELIEE £ % (Global Systems of Mobile Communications) %
F T H# 4% (Digital Down Converter) i) £ 4% | 22 % F R 5 8 Ik 2% 19 1% 1 5249 .

&FEMit, A ES MRS HBSH S5 E S NIE% BT RESLSHEG S —1
HEFBESHIEZ —. DSP R4 T B4 M4 it (statistics) 5 1 i1 (estimation) B >4 B FE K
HATX— A HEES A ERGEEMBME T FZ AL R, 5 6 AN HX R ATh
AE -5 0 FH , 48 AL ) A o e B B 4T 2R G R AR A SE BRI F

HTAY RES A S, A X5 5 & # (signal management) {55 #4E (signal
operations) ¥ JL/> DSP R T HAF MBI PEIR A & B, (H R X S p B i v ) — S0 T AR B0
EFZEELH P B BREEZE 2% (buffer) B %, & LUE S 0B rp R4t
B i) 2 ) MW ST , B AT BR AR 4T & X Lo LR () ThRE AL A .

Simulink HE . FSAERERABEM T KROIEABR, —BULRE, FH X8 EARE
B UEREMARWRFESAEEAGHER, BE, M FRESTHEERORERLE 2
FIFE S AR ARG, (UOUF X2 B A 19 Simulink A5 8 57 R G080 R A 6 2 g, 9%
N HESFEBRINWARGEMT/ALENE R R TREEE-OTEE., k.87 HH
BT WMMAREFSAEARGERN GBS R G & R E 7 # 54 SO LI E 28+



WECE 1 ffkﬁ_._ﬁi

www.iLoveMatlab.cn

FEEMHEEYE., X—FRIHET SRBWRE S A8 TIEFE LK Sk BAE Simulink
B SC BE 5 i s MathWorks 3T 4F #E ) 19 1% 45 {08% T B (legacy code tool) fA#r:X MATLAB
(Embedded MATLAB) .

FESERMTLZAMNAHMBEET FAHEH Simulink HHEIR BEFEMFEHESLHE RN
ERNESOHAGEAFHTELDSHENS F. A TRERH . AZRIHRTHERLER
GAERIN N EEZE FZHMVEE, ERNER EEFRARES, FEZEENRTMEZ
ITiXERGEHEBAEMESMERE.

XA A B — A E B R E R FE 198 Simulink 9 T /E 7 3 | Simulink f) 2t 4% 88 5 B2 LA &
Simulink 7 {F S AL R GAERIA R A T RBELH,RHEE T 100 4 Simulink B8 4, X
e g A8 S0 40 B 57 fF MATLAB/Simulink ) R2009a MR A 2 . HZEANHT TR . B2
%3 Simulink 3 , EEERFEMN A S HMBLERGFSABREHEBNEES S
Pikb, AR - ANEEFIERY RE M. LH. ABNAA T Simulink i JLAEF]
ABILANEEITR NE 7 ZEHAANEENAB TAEMAKRA MATLAB, #RAEEARBT
BE & M Simulink 87 RERR AR A CAREHK EEFB ;AKX MATLAB §5|
A A A Simulink #1T RGEEE L EE L ERRELHBEE T ATHEE, 5 Simulink EE
wE BEREEAW X FRENGE. AB5IH T8 MAH MathWorks 24 &) Br A Y
SHALYE R, LB EAR“Copyright The MathWorks, Inc. " #E 1 N & H RAUY H @ Math-
Works A &, H¥E#H E 4k MathWorks A Rl#t M. EABHEA. AR, ZBREFSHEARET
AIGE A 5 MathWorks 2 B HERIBSMERF—B . WidE MATLAB THEFRA M X #, 2
ANSERERTX—ER,EPPHABER M XHFX—#E,

XA 5 4 YRR 22 B, R ARUR) A XS HL 2 a1 3R 9 T 84 MathWorks, Inc. R itk 2
BB MathWorks Sh R4 T REF A TEABEMBT IR L 35, BA X SR8 M % a9 %
R AN BXABRATREN., REOAEXABRAFE¥ IR ECLEMA Simulink
BB R KR HE B, N AP K Simulink AP BRI FABROHESAER. 5, RER
WAL M AR K A R dm 4 . BTSN B BREMABHERBARBETT
RN, RBR, A M2 RS T RER BRI A B HREARTEERN .

TIRg
Plano, Texas, USA

cH M FI N H M FAVIIVNAR A H B R R T o TRIRAMZHEEHH




12 Simulink B4y cooeeeeereeens
2B Simulink «eeeeeeeeeeenenes

Sirntlink B TAEBUIR < vmenonnevese semres sanwne somasm snaw
1 w&g%wﬁﬁ S0 sa e se e s0e e ns et eEs sEe e Eee SN Bee e Bee e sEe e ST Rt e GRe NEEPRE BRT ERE BIL RS HuN

1.1
1.2

1. 2;
1.2.
1.2.

¥2=

2.1

S

i L
T S S ST

DN NNNN N NN
w W W W w W w w w

w0 N oy U e W

NN NN N NN
Nl B =T L BV o]

3 Simulink K AE ecoeeeees
Simulink R E A&7 -
Simulink f 34 #24F

TFAREHRA

2
.3 # A Simulink 44

5 THHAER

6 #}ﬂ Eﬂ.ﬁﬁgﬁﬁﬁf/ﬁ"'""”'"""""'"'""”'"""""'"""""'

A Simulink #7 RS

1 ﬁ%iﬁ Cessesevesascssensesa et ase st asavee nassensaatar e
ﬁﬂ*wtﬁ B I D R LI R R

HALFRE -

ABHTTFRE
fEF BT 2 F

Simulink fHE

1  Simulink mg*ﬁ*..............
#m&g{%ﬁ B I R L LR LR L T T PRI

g M F &

BETHEBRRT R

e 12
e 12
- 14
- 15
- 16
- 16
we 17
.. 18
- 18
- 19
- 22
- 23
- 25

1&;_&*%&&%#”.&? ]i B I I

- 27
- 27
- 28
- 32
ceeee 34
- 35

JE S 4 B B M B B vever e e e e e e e e
- 44

N W W = =

- 11

11

26
26

37
38

46



,,ma Simulink 545 5 432 (£ 2 #&)

B3R Y A A

I

o B o B TR v T & 4 -FHVTIVIAN A B0 - 35 0k e o o8] -

www.iLoveMatlab.cn

3.5 10 L BRI TN soeowss v vossos s « HEStn S0 SR8 S A RS SEDARA AR $15
3.11 1—%—%%@&&_}’.% e e 86 808 88 c 808 e U0 B0 e 08 e R SNe Ses 0 e e R SN 00 B0s Ges el Res senses RNt sen ane
2.3.13 ﬁﬁg{_}i 8 e ees tacsassasatssee ore saeseeteessesanete can cseseEass tes et et Res Se s aes sea aeasan aes A
3 . 56
. 58

2.

2.3.14 ApPpEEXRHERLTE

2.4 P Simulink FEFFBIELTIL oo covsen ravons ewnisns sesrens sosns ssass savans sosmon sswse
- 63
- 65
. 65

2.4.2 GiEMBEREENGE-

3% Simulink ¥ B——DSP BH T EEE ~--ovvveeereeens

3.1 JINEEHES

3.1.1 = _Ei S I LI T T I R
- 65

3.1.2 BEWHRMFHE

- 68

- 71

- 71
e 79
- 72

- 73

- 73

- 73

« 73

- 75
eeee 75
- 76

- 76
. 81
- 81
- 81
.~ 82
- 83
4.3.1 B A e o A f5 B oveve et sttt e e e e et et e s reeaeeesae s s s
. 87
- 89

3,14 BAEE ceeereeencenns
3.2 DSP &4 T B4 0 E1E
3.2.1 Witk -

3.2.2 %Mﬁf}ﬁ D S
3‘2.3 &%%ﬁi% 880 B 60 080 080 800 060 0EATEe0EE 00 esE e SR TEL P eSS P s Tes F0s 500 000 B0 s00see R an
3- 2.4 g%b{]T—é‘%&hgﬁﬁ-.......-....-...-.--..-.-.-.-...-........-.--..-.-....-...... .o
3' 2.5 %ﬁf‘t@iﬁ D R R R T

3.3 RAETEIEEGWBIER v eereevrrererreineeenrnineare e eeae e et e bee e e
3.3.1 %#xz$$ﬁﬁ$%&m S5 see enseceenases esE Bee N BEN N BeB ses bae see e
3.3.2 R TwifE5H Simulink A F ey RAEHER -

3.4 FEHRIER (Delay) 5N} E (Latency) -

3.4.1 HBEHGER

3.4.2 MR M

4.1 By E{E S

4.1.1 HAxHEEREHHERREREX

4.1.2 HATEHE A R G0 E B Simulink B9 3% 8 cee e eii i
4.1.3 Simulink 8 E fl 38 B ceveeorn et cri e i e e e e sa s s e e

4.2 FELEREES

3.3 AABIHREGME"4ES
1.3.4 MALGEHSE
F5F f"%ﬂ’]ﬁ&

49
52
55

55

58

65

65

85
85
86

91



*

5.2.1
5.2.2
5.2.3

CHC PR B +weoer wnehmmrm Summe i ki 83 5408 40055 360405 55804 #5403 34N AR RS

5.4.1
2
3
5.4.4

HE 40038 28 Y %At
e S8 X
EABREEEBRATRFRE

CIC A BT EM

%"{%‘ FIR 715&2;#‘]1&1"’ B I R L LR L L L LT R IR

HEFIREABHENE 2
4 12 7] ¥ FIR 8 3% 2 69 3%t

5.5 J MATLAB U8 ¥ #% THA GUI #4708 P 2% % -

6.1.1
6.1.2
6.1.3

6.2.1
6.2.2

6.3.1
6.3.2

6.4 BENEMR BT BBREBEILTE oo oo soone s smnons vevwes susnn ssvassssvrsnses sosans orsons ges
7.1 7E Simulink FP {8 B E LREHL o covre et e e e e e
Fon o Taterpreted MATLAB Fom BB oo« svsms sesrens avssn s 20385 s545as 553 a3 6oa S50 s esn995 469

7.1.1
7.1.2

EENZEITSHERES &I
6.1 (ZEGH BRI S IR rvvrrrrerrrerrrrrsors e et esae s e eeee e e
2 & T 46 H & (Basic Operations) =+ ++++=+sssseessssessussssreennses
A T B & (Running Operations) -+ +++ s «tssssseesessrusssserssssnessossnssssanssosnnsses
ﬁgl#ﬁ;‘ e 488 B0 s eee s s ees ses 0 s aan S0 EeeEEe 0se BREs Ses Ee seesEERes LS RES LT BRSSO PR SRS OOR BOE
Eﬁ%@&ﬁ&.&mwjﬁ&%%% BRI mmmnmImnmnmmImnmnmrnmnI NI
# S H 1 E (Levinson — Durbin) i ff +e++esseesersessetatt ettt i

BE PSSR &
ERCNEE 3 @R RIg: £75

MATLAB Function(MATLAB & # ) # 3

7.2 ¥ TF S-#A%¥(S-Function)

7.2.1
7.2.2
7.2.3

7.3  7E Simulink FUfgi ] C BRI -++-rvvreerrmreernnme e et et e e e e
7.4 M MATLABRRFEHBNER CALRD oo oerrrernrrrereansiinnt e see see s nnaee e
MATLAB f{{% i &gw%ﬁ B I I L L LR L L TR I

7.4.1
7.4.2
7.4.3

SEHEKNTHERE -
SE#EMHEANEEA

MATLABR @G 4 R B L Ea 4

Bl MATLAB X 2 4 % 2 g £ B C A JF B SL ] ov v vrrrrennes i

F8E FESLBERGMEESHEXSH-
8.1 7EZHAZH M (MIMO)#EF WAL RHAZEANTHANY -

Il’mg

www.iLoveMatlab.cn

- 94
.. 95
- 96
.. 97
99
102
104
- 106
109
- 110
- 113
- 114
- 121
121
oo 122
122
124
125
125
126
129
- 130
- 132
134
137
137
137
- 139

- 142

- 142

- 143
ceee 144
146
148
148
- 149
149
- 153
- 153

HIRXPIHFLHN

I

o B Rk M T8 U7 3 & M FHVTLIVIA R B A S 0 B8 e ok 52 o -




,,ma Simulink 545 5 42 (% 2 &)

www.iLoveMatlab.cn

MR FI NG A FHVIIVNR R SR SR @S e TRIRAN I EEEH

8.
8
8
8.
8
8
8

8.2

8.2.
8. 2.
8. 2.
8.2.

1.
L1
L
1.

1
2
3
4

.6
'7 D I R T R L R L
WP B MA (Morphing) 7E S MUE S AbTH A BRI F] o e eeeeereesnseneeemnsanonens

1
2
3
4

# 5 R
EANTHAM h THEE
MIMO-OFDM # % £ & #f 3£
FHF AL
BEAHFRERMTF AL
THHEBESRAF AL
%\%&ﬂl%ﬁi; sessessessananen

- 170

REBREREHEBIKR

- 153
- 154
- 156
- 158
- 162
- 163
- 163

164

167

172
177



1.1 4+ 4 & Simulink

Simulink J&—# %5 MATLAB fli >h —{& , X 2 2% 2 98 #F 1748 400 0 B 70 23 8 099 12 FH 4 44: .
XPER ARG AT LU, dr] LURAER MR, AT LU EZEM B, R EEMEREM
ZYc. M Simulink 8 7] LY 2 5 3 22 G898 47 A 0B 0 A4 BT .

Simulink REFEBPRF BT A ZEHNFEFAMIAR

FEE RGN ER LT RERITR - URGEER O AL RS ER A
$e4n ok H AT REE A BRT S B I S B A R FE X — ik R R Gl A E LA S
FRIKAIXS RGEA ER FEAR RN — DT HATI R, X — BB R ERHA
(UL — A R RGE, MEREZEIF R T LR ARG i B FEMAEL
PRGN  REINE TR ERA LA EA— X REA AR, A Simulink %
FRAEHPETEILER T — MMM EHER RGN LRE.

Simulink f# & JE H F 4% 10 (GUIL, Graphical User Interface) {# A F* e 4% F 45 F1 £ 49 B R 4
J7HE P ARAE AT Simulink $2 4L R 48 B AR L R A, Simulink $243E ) R 40 B A IR
FEAF&EEXFESHR . G5 %m (BR nES%)  SXEKEMELRESRMG EX EHHF.
2R Simulink 4243 )5 BN RE W R 75 2, B AT LAEE S A 8 BB . Simulink $2 4t #4922 B 5
P B350 A0 R b R Ak T R AR, P A L R A T BRSSO SRR L L
RERGHM R ESTEXT .

M Simulink 7MW RSEHEBEZZRE. HATLLCRAA L Fsk B T Lo sk
HE, YL TRERUEREREEN, N — P REERETUHFEAT —NER. XFH
B —MEAEREEBEER T TR FRNER D RO SR AEN EE FREME
LB ENFREMNM T RBMES T TFREMBERD ., WRALETHEDSTREN AR
MYy, REMEHZF RGBT, ZRERRGEER W 7 — A ab =2 X R J aT LA
15 Bh A P SN R 2 b T A AR G 1 2 AR LA B R G B & A ER A R e R R A — IR EAE .

F1-1mRE—TEAGESHEWMMRLEAGHER, A1-1 () BERRENELE
W) R GRG0 R X A B B S (S S S 7 e e AR - S RS R RN Flanging
RO o W KRR A R R B Y R A T B A T ORI . A0 SR AR OG0 2 il i 28R
BB , MEERE 1 -1(a) XN EEZMRGEERBKTLLT . F XA RG] LUK T 5
FEE LS S AT A PR A SE PR AR o A RSB A T R A R, AT LA R R o LA S RN Ak
S @45 SR BB i3 75 S A AT ] 22 8] B 22 ), I H ) b7 Ak 2 A RBOR 2 R R
B TEROFER, REALEITA A B, BB T RGN — S8 LT R
T R A8 Ab BT R G A 2 R R Y SR AR . TR AR L aX T DA A X b BT R 4E B Ok
3. E1-1 (b) iR Flanging BURME FREF BN ZFREMER, AX4



,”’(fﬁiﬂ Simulink 515 % & 2 (% 2 #&)

I EIRAP IR EL SN

I

o S ok de 3 A 5 B A TEHVIIVIA R B8 oA 50 20 e i & o) -

~

www.iLoveMatlab.cn

FTRGEHEB A LIF H , Flanging ZCR 40 B S PR R AL — 4N A {5 5 217 W 28 B S8R )5 7 R
RS EREN MidE., ERENEMREEL —MEEN 15 MIEZXKS — %% 20 4
RABEIE . I E—NEE 20 BATRIFERBREAR - MR TENE. B1-1HHEL
BRI EEABIHM &P, 2E LA CH#ETEMLR, A2 H Simulink #47 R L1
i A HT AL .

0

Stereoj_’/—-b In1
1

Manual Switch
Subsystemn

Flange

Original Merge » Processed

Signal From From1 Signal To Workspace

Workspace1 ’
In1 ﬂ'om

Flanging Effect

Merge

Play Play
Original Audio Processed Audio

(a) B EERGHR

Enable
Audio Flanger

Outt

| Duplicate
lnPS n -f Mono Channel
Delayz
T .
Sine Wave Vartable

Fractional Delay

Cnnstam
(b) FlangingBURF R4
Copyright 1997-2007 The MathWorks, Inc.

B1-1 EMESHERRRLERGHE

Simulink RB# T EXRELEFENTE
A Simulink AJA#TRZERW RGN E. TUERSGHEM ST ERTESEIFE



% 1% Simulink # 4 ,,ms

www. iLoveMatlab.cn

D FEISHEKREN RGN ., 7F Simulink 1, MATLAB $# 4t & 57 & 43 87 T 2
Al LA A R AT LS R GE D B 45 R AT B A28 . Simulink $2 £t £ R B 25 45 5 fn H
il S5 7 AR B, {68 s e AR R T AAE O BB AT B0 1R P MR A EL S R, BE B B 2R G0 B A i
hiESH.

1.2 Simulink # x % & 32

FLRAR Simulink IR R RGEEL T EKGAESTIHHES KGEREHETRE B
PRERE B ERFRE TR —LREASH., XESHTTHIPORR . ANEEEHTHK;
A SRR A A — S B E AR R AALE 8 A R T LI RS, —
M, EZiE— B RE TEE - SEARE, XESH R ER N EE 55—, — 1%
fER P I 6 45 5 3 B9 RGBT S BAEEHR IR T P &R UL, EHE XA T F, AP
fif . ATHE TR L Simulink M TAERE . HEEHFELXN THEFENG T #,. BN RESH
PR DL B E AT R GEE AT B R W A — A 80 28 AU, AT A 3R AT 7 S B fe AL Bt Xt R G B 8
B A BT A B

— ™ § H B e (] ) 78 A T AR K B9 R G W AR OB RS, Simulink B Xt S R4
Rl O A AT KA . Simulink WTLUAEBIR KB LU A P AN BRSNS
AREWNE TRERGE EERE, ML AW RFEF. A Simulink ¥ —4~ 3 B R G
TUHEAMUGHEE, B PRTERY - REEE FEWRETER. XK ER
BT R T &R GEH A RS i 22 8] 48T i ] B BeE SC R . B P SRR Simulink
Xt py L 3 HE P AR B BT AR 3R 69 2R GE A 5 B B0 B 1] X B b B SRS B ] A 2 3 ]
T .

1.2.1 A 4% GHM

— Simulink RFEMEERRRE - M ERAHERUNERRR. —ITHEREHN
PO RLE R T LA — A Bk . X BCE TR AR Mo RES TR, A
Simulink Xt )& R GEHATEMY BTl — L TEEMHS.

1. EEFS

4 b 37 R G A HE B R s 7 HE (S EF PR BRBO ROER AR . X—RARTEEET
RS RS A EE TR, —MERF RSN ITHERBERBARE TR E
FY. HERE P REAZES R LR KR RE T EREEREE SRR . HEE BRI E
KESEBMART —TENIERSE.

Simulink ¥ F T i S £ 5t 0 HE B AR R, 57 K5 H BHE B 9 A 5 40 B K26 - — 28R 3R i 41l
B 5 — KM R R . dF BV RAAR A R A RS, T AR R 28 B e H &
W EmRERN. XEBUBRTETHERSEBRRORETBIFAENF2ER. &
2R 7 HE A% TSR 5 48 L R X AR B R UL IR 0 ) T . BRI AE AU D T A e HE B
HmEt—AES WS E—E. RARLERTUERBEBERE .U T, A RA Ei&
BTN, MZERERRE, - BROREER DR RREGERARK. HREREZBIEREHN
il R AUALAS BY T 37 B B T A

IRIRRANIHELHW

o S R e 3% I7 S & 04 SHVTLVIA R B A 3k S e ok 3 o -




,,,'(ﬁhﬂ Simulink % 5 5 4 %2 (% 2 #)

www.iLoveMatlab.cn

| S P T 6 1] AR SR B 7S R A R 5 LA T R A X 4 T K.
Simulink B , i1 #0 R % JL -85 2 5075 2 55, Bt , 7% 45 3 60 4 0. 36 B 6 BB A0 ™ R A
B Bl T A 5 T R I o L X4

A T R LA DL — B S

(D Simulink BBHH ST T 155 500 A 25 1t 2 (6] B A 161 69 725 b T AL BO A 6 36 . 6 TP
L 0 2 0 BT 5 SR T 2 6 A ] 5 S50 6 T 36 2R A0 B M A T 2R 6 B Y
AR X 338 T X 2 A A B ) I B S 2

@ £ B 1) 2 A TS A0 0 4 T . R 66 0 T 2 AR () A2 0 5 4% SR D 0 5 A3 i
) L 4 LA B B

@ AR RN — AR T AL S SRESRZMMHETER. iEA
B 2 th— 21 7 R SR AL AR L TTH S T AR A (S S 40 1 S BB iR A A B 2
B0 RT3 R o 5 R 5 2 T R B — A T A B2 0 AT R o 0 O R A i
ES 8

2. AR

A A Simulink #2454 ETE %45 2% . 0] DL A Simulink #8252 A A 58 B 25 FhA B i 2 3k
LT 0 R GEAE Y . Simulink (9 HE Y0 W28 P 5 51 T 2 R PR 401 S8R0 RSB T B 42K ) A4
BHE 38 Simulink HEHR R L3R 08 0 BB ke 25 8 6 2% A0 HERUME B , 350 6 00 05 9 B P 2t
BEH | FFPH TT U 1 A9 B SR 7= A R ST O BB, X — IR AR BB
55 2 TEHE A MDA 28 0 T P Simmulink 2t 0 3 AR B B <7 R GERER

3. B 18§

B ] 2 A LR 6 — A 040 2E 430 , DR S 4 PR 4S80 1 5 50490 1142 G ) 0 75 4 T 75 AL B
) 8, — I HE PR 1% 22 9 2 B 25 2R e — R IR0 A9 77 28 . 5578 1) 2% S I I 1] 251k f 4
17 SRR AL ULE — A B 1] X B I — 2 B0 I 10 60 G B B 25, 5 A M0 BRA7 R G5 ME 780, Simulinks
3R i S 2 R AT 2R A A ok R TR BT A R Y BN S R B

R A

R, — A 2R G5 T F HC A 60 24 B 5 o A o 2 (A A B, X B A
5 AR R o A A LR B R A5 B 2 TR 2 R BB R
e LT — AN 5 R 2

Simulink B8 o 75 B AT LUAT B ROIR S , B i S0 R A8 MBS OR A5 . iSRS 2 i 4 1
. — 9% 7 T 1 B 0 R SRS 1 T T BHOIR 75 2 X 3 SR 7 B — R AL
B 25 S — A T 309 A R 300 7 R D R B SR . — TG AR
5 2 75 B — S5 E B B R R B BOR S RO B T, B 7 R R R S A, B,
H T BREEEE A EH K. M5 HOR A 5 37 o8 O Y B 6] 1 s TR %
d HORA B F SR A

AR IR S R — B B A S A . R S, SR — AR A B 7 o
) - , F— 1t e 3 4 30 B 24 M TR 2 R ke gk
(inpu()—— (states) _>(0utput) lT—éﬂﬁﬁ.ﬁ%ﬁﬁﬁﬂﬁiﬁlﬁlﬂﬁﬁﬁﬁ%ﬂﬁﬁ
Rk, —BFRX— KRk LA REIFHE 1 -2

F R

IRIRAPTHEEEN

o 0 e A 3 3 GV LLVIA M R A 0 P ) -

1-2 BERAY Simulink EHRERER



% 1% Simulink & 4 Ilm\n

www. iLoveMatlab.cn

TAH HELRAE M Simulink 934 S A B S5 DRE 2 M B8 A% 38 R BRSNS
B AR . — AR R S A 8 BOR H i A BB BT SE SRR AS By B FN . Simulink 75 B
) Gt 1 B B X 2R GEHE T R AT 43 BT, 0 2 T2OHE LB & AR BRI S O 48 45 BB i i IR B 5
AR LA E RGOIRS B B8

EERTE

TR SR AT B R A A B R B SR T — A SRS A A B — ik
WEESE L WHER . BUFEAGBE - RELEE. EHHE D ESORE M 250 32
U%E AT ELF B 2 2 B A ] RS (A AT AL I B LE SRS A & B B ERIT R 84
ff ] ERE AL . Simulink AR5 88 B8 S0 BUAR A 4845, R o i B B Loy 2 4
By Hofth — R B S 3 3RS B0 Jr k. Simulink 3 i B JE 4 34 % 5> 77 #2 (ODE,
Ordinary Differential Equation) , #fiffiiA B R pIsh BSR4 .

— ke UL L B T TRT B IR 155 DL Ah i A B S A B b i B 28 R G0 0 A T BRI S AR AE R T
. SRR O T R Ol B ORI B . AR B O B BUE R T
14 52 2 BE K g 14 HE B B2 A 46 AN [ B9 25 [ RUHET . Simulink 42 48 T K 2 808 H 89 % 805
PR BE A P ATARYE A C B BORE R SIS R R Ik .

QI T 3R o % S 4R 25 1R 24 T (8 R X 2R S I (B 0 BT B R AT A4 45 B B9 . BO(E 9 o
B B2 IR T 6 25 64 R/ S 28 /0N L () ELREBORT i . A SR B0 Ty R SR R RS B R AT AR R
file e il LIRSS R S B, A B P R UB BN ERBBEMEMEE, £
Simulink B, 4058 5% F & & A KSR i 8%, AP aT LURLE 2 K K/, SRR F AT 28 45 KR iR
AR W H SR g AR P . O TR AT REI A TR R AT AR AP HOR R  E 5 1E B AR 1 R R OK
R RE L B P HLE BB AR BSR4 TR KK .

BERE

SR fife B HOIR A5 T 22 00 30 22 1 A (] 5 00R 2 AR AT — 5B B ) 9 O 22 ] B9 X & . Simulink
X —RRERZ HREMEH R . —DEBORER NS ZOR ST — 0 P s BE A K,
th B TR R A . PR A AL — A B IR 25 4 AU 2R S X R e A BT — B 2P A
AR C & . Simulink FIFR A 89 BB R (9 48 5K B XA 458 HROK 4 ik 5537 ek B AR L R e R
Xt 7R G5 5 A B R SC R .

5% SR — M BHCR S X7 A B B K/l —E BRI . BB 5 R/ B
W0 AT TE AR 78 o 5 PR 257 ik 1 B HIOR R At R i AP . R R AP S R ) X — R R 7 PR
e TR I R FE AU BR R . W R X — PRI B 4E 55 2 1 Simulink () B UK f#F 8% 0k 5€ LAY
Simulink & it 7 % i 25 HOK 45 - 18558 2K B BOR 8 AT 28 P KB BOR M fR . B E B KOR
figt 8RR A o R O e AP K BDARN T R GRS R B A B OR A A b U R B o i A R
A0 B HIORAE AL Z01 0 R B 2P A T AT 7 254K S R A 4% AN W AR 4K A5 K LUARAIE I 22 3 H Y B
AR 25 7 U A B R B AR

ERES RS

MEAEBREUEAESRENRERBRERE. MR BEERERERIA T E
SR B BORFERT R A S BOES MBERCRAE M M. R — MRS REM, B RKPEF
W0 75T I W5 L 3 S R A e 0 R0 R R PR ) A [ B 0 R B BRSO REE BRI . i R X
— %R, Simulink ¢ i B HOK #8880 € H T — 4> S0P 01 & 09 R FE 20 R 5 i S 2R g 4%

SEIVAPTHEI SR

o 3 o A X v X7 & 4 FHVTLIVIN R R 4 50 3 B e of % o) -




llkﬂ‘ns Simulink 545 5 4 %2 (% 2 1K)

IWIWAP I HER SR

o B P e A T & M FHVTLIVIN A B A 36 00 B fr o 2 o) -

www.iLoveMatlab.cn

B 5 T — B A A B A B A5 A5 AT DA B A R PR HC B SR R 3] L AR SRARE R, (LA R A X A~

5. BB H

Simulink $2 {3 i) 1 2 B 3= 0 R 8 i S BOR Rk B9 . B G A B0 a4 B BUE 5t
R — A S8, @GR, Pl DL S B A S BE, o wT LA
MATLAB By %A K& ESHE . Simulink 7545 BLZEFTRTS & AT R4 MATLAB % ik
Ko AT LA Bz 17 o 8 v ek A8 28008 X AT DA 38 B = b 5 £ 4 02 2 8000 S A U .

SR BLP PR LA T R — 2B B B, B, 78 @M X R R 5 & F 198 B
P e AN [R] 9 S B0B0 3 BUE I A X B B ME EARRIN A THREZRARM. Hit
BB S UL A MRS58 T Simulink 2 ACB e (9 BLILRE 77 .

SR EIBE 2 K i BB R & X8k, Simulink 24 B P 75 858 04T oL F P B ik
RS H . Nixds e R EREITN SR EMIFAD ERAEER . M REES T — 4 n 4
BA SN,

6. AIASH

R Simulink BERLEATRS . — > S B BUE AT LA IR A XA S EFR b Al H S %,
REBRSEERZ TG . 2H0RUE, W BRI BE SRR T AN. 7 Simulink i& 17
f, T DA IS 25 OB . R — DS BUE AR, R4 Simulink 732 47 B 8t £ 1k X% &
%2 B0 N5 HE B9 5 2k Z2E . Simulink 7] DLl B P 48 2 W6 26 2 80T i, RS OR AT e, Al
V2 B0 v /0 R R Y A RO T R, b T LA 3R A5 S AT B AR B9 (WA Simulink B8 A4 i) R
115 .

7. EREHRE

Simulink 5 ) 5MEEHRERA — 4N R AEEIE (], B X % SE M B 1R L T R B,
RG34 LA B GE SCAEATAR 28 BB, 3 3 M B 55 th R dm bk . 235 OB B 46 SR A 5F 1] 58
b HE R B SR A B[] 2 BUOR 38 A2 , T 7% 245 B A% SRR R (] 00 0 A R 2 TG BR /N B R O g SR R
B A] o — A B A 2 1 18t A 2 8 SR A SR B IS TR AR 5 BB B A . B AT 0 SRR e 1)
o A 5 0 o a0 SRS AT AT — A 0 AR 3 2 0 L I 4 3 A B 1) SR B I ] R R
SR ) 75 W) 53X A4S B P 114 SR E B () B R B AN . A0SR BT A AR S Y SRR IS ) AT R A B e R
B[] £ B A 5 O 4 3 A B ) SR A i (] 2 2 A R A o ) B SR AR ] 7 ) B Y
HBORAE B 18] 45 F Ho A A B ZEA R BE R ] . 5 A SR A e ) it 2 — 41 R BE A (8] B B K S A 8K

Simulink 7 B F €8 5% 3 A5 SR B ) SR AF B (] L 40 B8 60 G 82 R BE) VIR 4L ([ < SRR ) |
B O GRARFE) (A6 (P i B BOCR AL 8] 45,

8. BEN#ER

Simulink fRF P RS B E B PE . A OB S EE T L B IE o AT LA R 40 72 0 0
FSLEL. PR 92 BUAT 75 22 5 i B AR A H T BB AO HE [T L SR 1 B X ME B B F — 4 Simulink
TR, B 5 FIHEME "M IESZFREESR N ESETERER T — 1 HEE
HESL Y A CEEHR,

AR RN ERLI, T UEE —4 MATLAB X5 MEX C#F. X #Ei S i
P AR R GE R B, MBEFR R S - X5 —1 % B Simulink S - R $8LHR %t
RS, BIE M PR e A e X, SESTEERM A & XS —RE, il ¥ %S -RmB A



