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Matlab b L1- C1

5 00,8 Gilooe I suiige pedlie Olgion lap] SaS @y oS 31 7y sl slaliile 5 suigs Sl o o5 el

Sy Dz S5 5m Sl 5 (g b 555 S ealho il e 5,5 ol | Lo b
o glpe 2lb g o @b G i >

5 gy a bgye (SAT 00,5 by pal puS @ie 5 D50 Camlion Il hiod @ (o 2 sl Matlab o

g oo iy DBN o NUM (slayl)Th o 4 50

) MATLAB
File Edt Debug Desktop Window Help
D | & Bl o o |8 | 2| curentbrectory: [DWATLABTWork vl
Shorteuts (2] How to Add (2] What's New
ERER[ Command Window " x
ot @1 5 @
s [ FioType T To get started, select MATLAB Help or Demos from the Help menu.
(CIFuzzy Codes Folder Jul 22,2008 10:41:32 . A i i}
|2 Fuzzy Entropy Dufing Folder Jul 73, 2008 10:32:48 > o TI2E/08 T2 PM ook
Sisim Folder Jul 22, 2008 80724 PI
(S kalidor Folder Jul 24, 2008 9:53.52 PI
(M File Folder Jul 23, 2008 1051:12
(CImatds Folder Jul 23, 2008 1055:26
(21 Matlab Coddess Folder Jul 22, 2008 5:43.48 PI
(2 Matlab Codes Folder Jul 18, 2008 9:5808 PI
(L Projeet_Fuzzy Folder Jul 23, 2008 5:58:34 PI

ContOptChansLar.m M-fle Jul 5, 2008 7:22:18 AM
[ DyrPryCuadHen.m M-fle Jul 14, 2008 1:42:18 Pr

Fuzzy Entrapy Duffing.tar RAR File Jul 23, 2008 10:15:30
Goodwin.m Mfile Jul 21, 2008 8:22.02 P
Isim.asy ASV File Jul 22, 2008 6:30.36 PI

@ lsimm Mfile Jul 24, 2008 10.24:38
Il m Mfile Jul 22, 2008 £:00.48 PI
Jacabian.m Mfile Jul 22, 2008 7:58:54 P

| 3 |
| current Directory |Werkspace
" x
raras a
B %-- 7/24/08 9:47 PN ——%
oo

B 5-- 7/25/08 10:26 AM —-%
help ones

B - 7/25/08 12:22 PH —-%
cle
4 = [870.025-0.15 =10 00 0 0; 0.1 =15 -1 0 0 0; z=
4 = [870.025-0.15 -10 0 0 0 0; 0.1 -15 -1 00 0; O
rank(A)

E-[1000001; C=[100000]:
D = [0]: ss2tf(L,B,C,D)
BE=[1:0: 0:0:;0:0]; C=[100000];:

D = [0]; ssZtf(L,B,C,D)
tf(4,B,C,D)
[NUM,DEN] = ss2tf(4,B,C,D)
G = tE[NUM, DEN]
G = £f (NUM, DEN)
2pk(G)
=sisotools (G)
sisotool(G)
—— 7/25/08 7:23 PH —-%
< | >

[ start

(il

Matlab ,i" axiw

D g0 a8 7 yPe 9 Oy walpo oo wl o jelaie a4

>>num=[0001]
num =

0 0 0 1
>>den=[1111]
den=

1 1 1 1
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>> G = tf(hum,den)
Transfer function:

SN3+s™M2+s+1

s Jle lare s qeasle oo 9,lg 1y dbgs o ali pb s 5 aiigs 1,dOC L hEIP Tail oS yo o Slae oo sl

>> help tf
>> doc tf

I, SISO Package wb jslate cpl sl 0,5 soliiwl asbp slacabls S0 5l ol o JyuS b sl

UL P PR TS T G| YR SE SRR RVIPRR S, g P1-R FP R PE

‘ >> sisotool(G) \

[ -
| Control and Estimation Tools Manager - E@u
File Edit Help
Sd|9 ™
dh Workspace Architecture | Compensator Editar | Graphical Tuning | Analysis Plots | A d Tuning
=R N 5150 Design Task
-- Design History Current Architecture:
Akl
l Control Architecture ... ] Modify architecture, labels and feedback signs.
l Loop Configuration... ] Configure additional loep openings for multi-leop design.
l System Data ... ] Import data for compensators and fixed systems.
l Sample Time Conversion ... ] Change the sample time of the design.
Show Architecture I [ Store Design ] l Help ]
SISO Design Task Node. )
.
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) SIS0 Design for System G

File Edit View Compensators Analysis Tools Window Help
[lx o & &= Y I K02
Current Compensatar

o x

Root Locus Editor (C) Open-Loop Bods Editor (C)
5 : : : : 350 : - :
GM. Inf
Freg: Int
300 |- stable loop B
4l
250 B
200 + E
ak
8 st B
Fy
b
5
2
HE 2 1m0} B
=
Eil B
1 —/e_/_/
0 4
# | 4
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O
g
E
- 100 L - L
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a 4
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>> rlocus(G)
>> nyquist(G)

Root Locus
=) T T T T T
4l
3tk
2 -

Imaginary Axis
o

-5 1 1 1 1 1
5 5 -4 3 2 1

Real &xis

Qs loe i sdaly ) wain 56 jloges
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%10 Nyquist Diagram

Imaginary Axis

Real &xis w10®

Jows ml CedsSol loges

(SIMUlink) Sodgomw >

o 3,y Ol yaiand 0,50 10 (6 5k A Jaume 50,5 5 gl T o Clus 4 Matlab slac Ll
P 219 Shge 0,7 )0 ) O°r DRGSR R S

‘ >> simulink \
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Commonly Used Blocks: zimulink/Cormonly
H Uz=ed Blocks

S b Glgs oo o cpl 4o

b;w |) BIOCk

A

=1 Nl Sirnulink, -~
Zommonly Used Blocks
Zontinuous

Discontinuities Continuous

Discrete

Logic and Bit Operations
Lookup Tables

Math Operations

rModel verification
Model-wide Ltilities
Porks 2 Subsyskems
Signal Akkributes

Signal Rouking

Sinks

Sources . bl ath O perations

Dizcontinuities

¥

Discrete

]

Logic and EBit Operations

i

w=Fulk Lookup Tables

[

H

User-Defined Functions
Additional Math 2 Discrete @ k4 odel W erification
Aerospace Blocksek @

CDMA Reference Blockset
Communications Blockset

Zontrol System Toolbox

Dials 8 Gauges Blocksek

Ermbedded Target For Infineon C 1660

JL F
kel
> . .
Embedded Target For Motorala® HC 1 E Sigrnal Attributes

FEFFREREEEFEEREEE

[

. _ o Sl and 5o baylell Gl og
Flisc todel-wfide Utilitie=

¥

R bR G b EdE R E R R LT E

]

Forts & Subsystemns

i

¥

Embedded Target For Motorola® MP
Embedded Targek For OSEK WD
Embedded Targek For TI <2000 DSP
Ermbedded Target For TI Ca000 DSP =2 sinks
Fuzzy Logic Toolbox L
Limk For ModelSim .

o d:‘q{- Sources
Model Predictive Control Toolbox e
Meural Metwork Blockset

RF Blockset ﬂ Uzer-Defined Functions
: .
Real-Time wWindows Target

Real-Times Workshop Additional b ath & Discrete
B eal-Time Warkshon Frmhedded Cade

Sigrnal R outing

| [ [

i

¥

—

Sirnulink: i o
dusdt
| Commonly Used Elocks ) EERSE

| =

2 Discontinuities Integratar

m Discrete

y Lagic and Bit Operations
# Lookup Tables

#-| Math Operations

- Maodel verification

1 Modelwide Utilities
# Ports & Subsystems
2 signial Attributes

m Signal Routing

# sinks

| Sources

#| User-Defined Functions

= fuekBu

= CxbDu State-Space

Transzfer Fon

Tranzport Delay

‘“Wariable Tranzport Delay

El|=B| |2 |11

Zemn-Pale
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Sgiee a3l Ml 50 s Aol el (5l ;I3 A bl o Jlie lgiea

conlio Jlail b g wigs oo bl Library s, b 5l o,ué g SCOPE rox 51,0 Jolis abogsyo (sl Lol
SCOPE (55; s 9 00,5 RUN 1 asliyy ol (25,5 oaalion (gl 05 s0 (55l s abogyyo (salolas LS

gl ools lis 29,5 sl logei U os 5SS JLgo

File Edit Wiew Simulation Format Tools  Help

0= EE L] 2 |2U |Nnrma| ﬂ & =
van der Pal Equatiun
«1
1-u*u :
Fcn
Out1
wl
o fluz l:l

Scope
The wan der Pal Equation

Tastart and stop the simulation, uze the "Start'Stop”
selaction in the "Simulation" pull-down menu

oo 05 e ile 4t g 5l 4l aise

doleo (29,5 ales



Matlabl, .51 C1

WS Slg 1y 5 a8 ol laoes 1o ailes oo sl acds I3l ‘afbw‘salmj &l

>> demo simulink

WS edaline 1y l58le 5 jo ansl yig o Juw 5l oleaises ales oo Coand (pl jo

@ -

4 F Simulink » Demos »

Simulink bDEmMoS H

Simulink® is an environment for multidomain simulation and Model-Based Design for dynamic and embedded systems. It
provides an interactive graphical environment and a customizable set of block libraries that let you design, simulate, implement,
and test a variety of time-varying systems, including communications, controls, signal processing, video processing, and image
processing.

Product page at mathworks.com [+]

General Applications

 Simulation of a Bouncing Ball = Madel
Single Hydraulic Cylinder Simulation 5] Model
Thermal Model of a House ] Model

Approximating Nonlinear Relationships: Type S Thermocouple 4 VHile

Digital Waveform Generation: Approximating a Sine Wave 4 Vile
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Sl glas >

A dles aisls Matlab L. 3O HFed Wz (Byre 4y (iSu cpl 0

) did 1) Ojgo «s AB,CD Sl ple sl e s hows ab 4 cdl las cwyd o slp -)

icils audly SS2F Jgis 51 eoliiwl b s g 03,5 5

X = AX + Bu
Y =CX + Du

>>[NUM,DEN] = ss2tf(A,B,C,D);
>>G = tf(NUM,DEN)
>>[z,p,K] = zpk(G)

ols aslgs il ZPK jo i a ]y bas gl col sae g lacdad dayio ZPK giws

I, g5 5 Syso sl glalamaiz ulyd cosl p3Y L el olad cad 4 ok bl Conjd o gl -V

(ML‘SA C)m 9 SO0 w‘I«o el S a 9 b)d.w M‘P ML’LA A,B,C,D 6LQU~J)JLA 9 o\b; ‘5)‘5

>>[A,B,C,D] = tf2ss(b,a)

1- K. Ogata, “Modern Control Engineering”, Prentice-Hall, 4" Edition, 2002

2- Sergey E. Lychevski, “Engineering and Scientific Computations using Matlab”,
Wiley-Interscience, 2003

3- Matlab v 7.0 Help, Registered TradeMark of The MathWorks, Inc.
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Fig. 2.1:  Experiment set-up for the characteristic of the flow-rate meter 13 17
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1.3.1  Comparator
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1.3.5 D-Element, PD-Element
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1.3.7 Closed loop control circuit

1.3.7.1 Higher-order controlled system with compensation
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1.3.7.2 Higher-order controlled system without compensation
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