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~OVERVIEW A

« Simulation and Model-Based Design

Block diagram environment for multi-domain simulation and

Model-Based Design

Integrated with MATLAB, enabling to incorporate MATLAB
algorithms into models and export simulation results to
MATLAB for further analysis

Video : Simulink Overview
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http://www.mathworks.com/products/simulink/index.html

SIMULINK ENVIRONMENT

H H 2| Cc
Simulink Icon 28 &
= E HEE|A| == . =
. =l sy ~ |
@ ED:' | [ o &7 &1 E & ue l_\'?igr‘_d' @ @ & 7= az E% @ 3 HRUE |
M NEBEZ B2 (FHya HolE e g o271~ bemaz simulink  ojore (a2 a3 =2 =22 S xmay . .
FEEER - He7l  ®E U EeEnAeI - (g BEES = [l paratet = = - I H 24 XI-O-" ‘simulink’ ol g4
oz B ac SIMULINK 3 Eres oo O H 7
I<:: = E & | L » ¢ » Users » mjsr ¥ Documents » MATLAB * TP
27 20 @ | [& ®=7) - untitled  @x mBAzZH ®
o= +2 | tableplotm | ga_optmap.m | filter_funcm | ECMm 3| Untitled I+ | o= 2t
Bz 1 @

Examples

MATLABS M E AFSTHLHE AESH| S BESILAILS £3
= v -
Ay B= Academic | icense
> gimulink

S > |

Cobnvriaht © 2019 Combputational Desian L ab. All riahts reserved



SIMULINK ENVIRONMENT
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SIMULINK ENVIRONMENT
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SIMULINK ENVIRONMENT
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COMMONLY USED BLOCKS
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COMMONLY USED BLOCKS
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COMMONLY USED BLOCKS

3 <

Froduct

Product

Multiply or divide inputs. Choose element-wise or matrix product and
snecify one of the following:

al + or / for each input port, For example, «/+ performs the operation
‘ul=uZ/udud’

b) scalar specifies the number of input ports to be multiplied

If there is orly one input port and the Multiplication parameter is setto
Elerment-wise(.+), a single = or / collapses the input sianal using the
specified operation. However, if the Multiplication parameter is setto
Matrix(+), a single + causes the blockto output the matrix unchanged,
and & single / causes the hlzeadiyutout the matrix inverse

Signal Atrlbutes
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2
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Ex1) Input Port 4
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Multinly or divice inpLts, Choose element-wise or matrix product and
specity one of the following

a) = or / for each input port. For example, ==/+ performs the operation
‘Ul -u2/ud-ud’,

b) ecalar speciiies the number of input parts 1o be multinlied.

Ifthere is only one input port and the Multiplication parameter is setto
Element-wise(.+), a single = or / collapses the input signal using the
specified operation, Hawever, if the Multislication parameter is setto
Matrix(+), 3 single » causes theZaesk (o output the matrix unchanged,
and a single / causes the blo 5t the matrix inverse,
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Add or subtract inputs. Specify one of the fallowing:

a) string containing + or - for each input port, | for spacer between
ports (.. ++|-|++

b) scalar, »= 1, specifies the number of input ports to be summead.
YWhen there is only one input port, add or subtract elements over all
dimensions ar one specified dimension
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COMMONLY USED BLOCKS

>
2
Logical
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Block Parameters: Logical Operator
Logical Operatar
Logical operators. For & single input, operators are applied across the input vectar. For

multiple inputs, operators are applied across the inputs.
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COMMONLY USED BLOCKS
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Limit input signal to the upper and lower saturation values.
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COMMONLY USED BLOCKS
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COMMONLY USED BLOCKS

o] Oolzd
: Table At& &=
Block Parameters: 1-D Lookup Tabl
Lookup Takle (n-0)
Perform n-dimensional interpolated table lookup including index searches. The table is a sampled representation |
of a function in N variables. Breakpoint sets relate the input values to positions in the table, The first dimension |
corresponds to the top (or left) input port.
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COMMONLY USED BLOCKS
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2ND ORDER SYSTEM

x(t)
’—>

72747

2
mIX e = F )
dt - dt

m=9.072 kg , c=200 kg/s, k=889.96 N/m, x(0)=0.15 m

X Analytic Sol.
X(t) = 0.2463e > —0.0963e %
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2ND ORDER SYSTEM

X Off toro] g2l = 2 &

2 2| S} Hi
X X .o C . 1 . oL od™
md +cd +kx=0 ==mp X=——X——X=—(—CX—kX)
dt m m m
[
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]
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2ND ORDER SYSTEM

Block diagram T
X 5 —(—cx|-kx)

|
|
g Massat &= (1/m)

- |
* untitled * - Simulink academic use l =R ﬂ |

File Edit Wiew Display Diagram Simulation Analysis Cede Tools Help @ Dampera)li O|=I E_:il
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B -o- RO 7 RETORE .
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Ed j t |
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|
|
|
|
|
|
I
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2ND ORDER SYSTEM

Block diagram T

X = —(—cX—kx)
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2ND ORDER SYSTEM

Scope T8 (x)
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2ND ORDER SYSTEM

i A
X Analytic Sol. @ Block diagram T3

X(t) = 0.2463e°1 —0.0963¢ 5% I
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MODEL BASED DESIGN

Mass Component Spring&Damper Component

Model Based Design 7 &

Force Force Velocity Velocity

@2:*;1-® @2 =®

Velocity Velocity Force Force
Zero + = 1 Zero
Force — il Velocity

e

File  Tools Wiew Simulation Help El

Terminator 0 4OP® A B Fd-
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Ground
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R
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MODEL BASED DESIGN

Mass Component

Commonly Used BlocksOi|
M In1, Out1 block 0|-&

F—F,=mX g H=F)
Force m
) 5] 4=
©) o, B @ _
= =) g F-F it [
m Gain

Element-wise gain (y = |

Force

Block Diagram 7%

Block Parameters: 1/m
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MODEL BASED DESIGN

Spring&Damper Component

@ Block Diagram 7

V;IOCH; Velo;ty F = C(Xl — XZ) T k(xl B X2) g Parameter 4t 2
= T - F=c(% —%)+k[ (% —%)dt &

Force Force |
=l EH & o432
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ain ignal &ttributes hai i i
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200 Initial condition source: E 0,05 :
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MODEL BASED DESIGN

T3k Mass, Spr.&Damp.
system= O|&, In, OutOf|
SA ZE AHZ

Mass 1, Spr.&Damp. 20
Ground, Terminal &4

Zero + =3 . Zero
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MODEL BASED DESIGN

Command WindowO|

A A
MATLAB WorkSpace0| Parameter & Parameterzt |21

e I
o= 2 y
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|
|
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arametergf0f| &A™t

c ]

k 889.9600
m 0.0720

¥

i_ini 0.1500

Block Parameters: 1/m Block Parameters: ¢ Block Parameters: K
Gain Gain Gain
Element-wise gain (v = K Element-wise gain {1 Elerment-wise gain (y
Main | Signal Atiributes tMain | Signal Atrik Main | Signal Atrib
Gain: Gain. Gaig
Block Parameters: Integratoa. tfpﬂ ————— = E‘-ﬂ:
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Integrator

Continuous-tirme integration c

FParameters

External reset |none

Initial condition source! |inter
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~CASESTUDY A

2-DOF system
l,‘-.—» Fy(t) = 3 cos 2t ml = 9 kg’ m2 = 1kg

| AR k, =24N/m,k, =3N/m
% pdiomsrctiaed ¢, =2.4Ns/m,c, =0.3Ns/m
| K | F,(t) =3cos 2t
2 ) X Ref. : Daniel J. Inman, “Engineering Vibration”,
Prentice Hall International, Inc., pp 296-298, 2001
myX, ==K, (X; —X;) =€, (X, = X;) =KX, =€, X, 3] dip, ol
File Tools Wiew Simulation Help u
m,X, =Kk, (X, —X,)+C,(X, —X,)+F(t) 0 [$oP® s @ H- £@-

X Analytic Solution (Steady State)
X, (t) = 0.2451cos(2t —0.1974) — 0.6249sin 2t
X, (t) =0.7354 cos(2t —0.1974) +1.8749sin 2t

F,

@_‘. 3-,::}5{2"“:, F" Ready Offeet=0 |T=100.000

Clodk

Fcn 2
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ASSIGNMENT(3RP WEEK: ODE)

Electric circuits where the current is time-variable rather than constant ar

common. A transient current is established in the right-hand loop of the circuit shown

Fig. 28.11 when the switch is suddenly closed. E — E Sin (a)t)
Equations that describe the transient behavior of the circuit in Fig. 28.11 are based o 0

Kirchhoff’s law, which states that the algebraic sum of the voltage drops around a closes L _ 2 H

loop is zero (recall Sec. 8.3). Thus,

dt (
where L(di/df) = voltage drop across the inductor, L = inductance (H), K = resistance C = 025 F
(§2), g = charge on the capacitor (C), C = capacitance (F), E(r) = time-variable voltage
source (V). and ) = 5 rad/S

= R =30hm

=i =l E s | [ o = | B i

File  Tocols Wiew Simulation Help k] File Tools View Simulation Help El
G- |40 @® |- a-Bb-|FA- @-d0r® |- |a-E-|F&-
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