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Block Parameters: Transport Delay =

, click a port, terminat

Pt

Transport
Delay

Transport Delay

Apply specified delay to the input signal. Best accuracy is
achieved when the delay is larger than the simulation step size.

Parameters
Time delay:

1

Initial output:
0]

Initial buffer size:
1024
Use fixed buffer size
Direct feedthrough of input during linearization

Pade order (for linearization):
0

.,)- QK Cancel Help

Let us change the time delay from 1 to 3. Make the changes and click on OK button.

Now add one more input port to scope block. Right click on scope block and select the
signals and ports. Select 2 for number of input ports as shown below:
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o g

Explore REVIEW RESULTS
Open

& cut Ctrl+X
By Copy Ctri+C

orli lement. More information. Do not show again

Comment Through Ctrl+Shift+Y
Comment Qut Ctri+Shift+X

qE Delete Del

aC Create Subsystem from Selection Ctrl4+G

Format »
Rotate & Flip 4
Arrange b

Signals & Ports 4 Number of Input Ports 4 1
Input Port Signal Properties P [v

Fixed-Point Tool...

Block Parameters (Scope)

Properties...

Now connect the transport delay to sine wave and to scope as shown below:

"y

Yy

y

Transport
Delay

Now run the simulation to see a delay of 3 seconds to the sign wave. Right click scope
block and select block parameters to see the display.
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Scope

File Tools View Simulation |

@*@G)ﬂp =R G I R P R

L s |

Feady Sample based T=10.000

1]
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9. MATLAB Simulink — Mathematical Library

In this chapter, we will learn how to sum the two given signals and get the output.

Select the blank model and open Simulink library browser as shown below:

SIMULATION
]~} Stop Time 100 »
o+ (5 Open ~ F[5] o =N ] — i 1l L) 75
New [ save ~ Library Log Ad Signal gl Nored - Step Ru! Step Stop Data. Logic
- Browser Ignal Viewe Table @ Fast Restart Back « - Forward Inspector Analyzer
FILE LIBRARY PREPARE — e aTe Arwo e
Simulink Library Browser - 0O x
= untitled —
g © <& ‘ Enter search term | = ‘ M~ Broy @ @ 1
@ 1)
2
@ | — Simulink/Sources
TR 5
= Y Dlsc_rete ) . = E f \E I -
S| Logic and Bit Operations Signal Builder Signal Editor
Lookup Tables ETETS
= Math Operations .
Messages & Events - B
Model Verification Signal Sine Wave
= Model-Wide Utilities Generator
Ports & Subsystems
O Signal Attributes .’ @
S!g:al Routing Step Uniform Random
Sinks Number
String WL'.
User-Defined Functions
b Additional Math & Discrete ‘Waveform
] - ¥ Generator =
7]

We are going to combine chirp signal and sine wave blocks by using add block from Math
operation and see the final display.

Let us pick the block we want. Select chirp signal and sine wave from sources library, add
block from math operations, scope block from sinks library.

il

] P

Scope

&

Join the lines to each block.

50

w tutorialspoint

EIMPLYEAGSY LEARMNINIG



MATLAB Simulink

W

LR J
+

Scope

=

Ny

Double click chirp signal and change the initial frequency from 0.1 to 0.05 and click on Ok

button.
Block Parameters: Chirp Signal

chirp (mask) (link)
Output a linear chirp signal (sine wave whose frequency varies
linearly with time).
Parameters
Initial frequency (Hz):
0.05
Target time (secs):
100
Frequency at target time (Hz):
1

v Interpret vector parameters as 1-D

J Cancel Help Apply

The other blocks are kept as the default values. Now, click on run to see the output in

scope as shown below.
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Scope - X

File Tools View Simulation

G- B~ -3 F &

Feady Sample hased T=10.000
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10. MATLAB Simulink — Build Model and Apply

If-Else Logic

In this chapter, we will create a model and apply if-else logic to it.
Let us first collect blocks to create our model.

Now, open MATLAB Simulink (blank model) and the Simulink library browser as shown

below:
Sea | Al w E
> My Templates Learn Morg
v Simulink
@E f‘@t’%
i & B[] IR
— )
C
Blank Model Blank Subsystem Blank Library Project from Git
t

=

Project from SVN Digital Filter Feedback Controller Fixed-step

Click on the Blank Model and open Simulink library browser as shown below:

untitled - Simulink

SIMULATION
(5] Stop Time | 100
9P Somn - B ot g, ] ! i @ b @ %
New [ save - Library Log Ad Signal ||| Normal ~ | step Rur Step  Stop Data Logic
- Browser Signa e Table @ Fast Restart Back ~ - Forward Inspector  Analyzer
FILE LIERARY PREPARE SIMULATE REVIEW RES!
5 untitled
£l e
= e
m Simulink Library Browser - O %
T @ = —
B a |Entersea|’ch term v"&v o~ @ @
==
Simulink
= —
| simuink B E
5| Commonly Used Blocks
|
= Continuous |_h ﬂ ,h
» Dashboard
O Discontinuities Additional Math  Commonly Continuous
Discrete & Discrete Used Blocks
Logic and Bit Operations
Lookup Tables Q? A%
Math Operations [==] |\ .h
Messages & Events
Model Verification Dashboard  Discontinuities Discrete
Model-wide Utilities
Ports & Subsystems
Signal Attributes
Signal Routing =
I — Tr Logic and Bit Lookup Math =

A @ @
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The blocks we require to build the model with if-else logic is as follows:

Constant block from Commonly used blocks

1 p

Constant

Switch block from Signal Routing

AN

—o

Switch

g W S

Display block from Sinks

|

Display

Let us now get all the blocks together to create a model as shown below:

X
b giﬁ‘w N —

Let us now connect the lines with each block. So you can see that the constant block has
one output and the switch has three inputs and one output. We are going to connect them
to the display block.

After connecting the lines, the model is as shown below:

-
YYyYYyY
W
[=]

Now, double click the switch block and add a threshold.

¥
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The threshold value will be compared with the block in the center. Based on the constant
value of the middle block, the first block value will be displayed or the last constant block
value will be displayed.

Let us add a threshold value to the switch as shown below:

Block Parameters: Switch - %

then click a U switch -
Pass through input 1 when input 2 satisfies the selected criterion;
otherwise, pass through input 3. The inputs are numbered top to
bottom (or left to right). The first and third input ports are data ports,
and the second input port is the control port. The criteria for control
port 2 are u2 == Threshold, u2 = Threshold or u2 ~= 0.

— Main | Signal Attributes
N

JR—Y 1
— e Criteria for passing first input: u2 = Threshold -
Switch
Threshold:
3

v Enable zero-crossing detection

J Cancel || Help Apply

The threshold value given is 3. Click on OK to update the threshold. Now the threshold
value is seen inside the switch block as shown below:

—
RN S

=l

Switch

Y

The middle constant block will be compared with the switch threshold and accordingly the
display will be decided.

Let us now update the middle constant block with some value as shown below:

55

tutorialspoint

EIMPLYEAEGBYLEARNINTIEG




MATLAB Simulink

1

Constantl

" Block Parameters: Constant1 - x I
Constant
Output the constant specified by the 'Constant value' parameter. If
'Constant value' is a vector and 'Interpret vector parameters as 1-D' is
on, treat the constant value as a 1-D array. Otherwise, output a matrix
with the same dimensions as the constant value.
Main | Signal Attributes
Constant value:
1 Bl ;
v| Interpret vector parameters as 1-D 1
Sample time:
inf B
9 oK ] ‘ Cancel | ‘ Help

The value of the constant block is 1. Let us now change the first constant block and give
it a value as 0.5 as shown below:

Block Parameters: Constant - %
Constant |
Output the constant specified by the 'Constant value' parameter. If
'Constant value' is a vector and 'Interpret vector parameters as 1-D' is
on, treat the constant value as a 1-D array. Otherwise, output a matrix
with the same dimensions as the constant value.
1
Constant Main ‘ Signal Attributes
Constant value:
1 0.5 [ |k
L
v | Interpret vector parameters as 1-D
Sample time:
! inf 1]
9 OK || Cancel || Help || Apply |
Let us now change the last constant with value as 2.5 as shown below:
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Block Parameters: Constant2 — %
Constant
Output the constant specified by the 'Constant value' parameter. If
'Constant value' is a vector and 'Interpret vector parameters as 1-D' is

on, treat the constant value as a 1-D array. Otherwise, output a matrix
with the same dimensions as the constant value.

Main | Signal Attributes

Constant value:

[ —
Const ¥ Interpret vector parameters as 1-D

Sample time:

inf

9 Cancel Help Apply

Hence, the first constant value is 0.5, the middle constant value is 1 and the last one is
2.5. The middle constant value 1 will be compared to switch threshold value i.e. 3 as (1
>3). It will print the value as 2.5 the last constant value.

Click on the run button to get the output in the display block as shown below:

0.3

>3 SN

y¥YyYrY

2.5

Let us now change the middle constant to a higher value than the threshold of switch and
see the output:
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Block Parameters: Constant1 — W

Constant

Output the constant specified by the 'Constant value' parameter. If

0.5 'Constant value' is a vector and 'Interpret vector parameters as 1-D" is
on, treat the constant value as a 1-D array. Otherwise, output a matrix
with the same dimensions as the constant value.

1 Main | Signal Attributes §|_
Constantl Constant value: —
3.5 E
25 v| Interpret vector parameters as 1-D

Sample time:

inf

” | oK Cancel Help Apply

The value is changed from 1 to 3.5. Click on OK and run the model to see the output in
the display:

0.5
]

35 - >3 I |
.

25

Now, since the value of the middle constant is greater, the value from the first constant is
printed in display. If it is less, then the value from the last constant will be printed.
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11. MATLAB Simulink — Logic Gates Model

In this chapter, let us understand how to build a model that demonstrates the logic gates.
For example, gates like OR, AND, XOR etc.

Open the Simulink and open a blank model as shown below:

earch All VE

%]

> My Templates Learn Mor¢
~ Simulink
o i
Create Model @ %E & ]
" 89—
]
Blank Model W Blank Subsystem Blank Library Project from Git

Project from SVN

Digital Filter

Feedback Controller

ic

Fixed-step

Click on blank model and select the Simulink library as shown below:

SIMULATION
] Stop Time  10.0 - o
57 oen - @B o 5 - & ] = %
New [ save ~ Library Log Signal ~ ||| Mormal Step A ep St Data Logic v
- Browser it Vv Table @ Fast Restart Back - Forwa Inspector Analyzer
FILE LIBRARY PREPARE SIMULATE REVIEW RESULTS
] untitled Simulink Library Browser - o x fE=
o
§ @ |Entersea\chterm v‘-’ﬁv Hrovr e @
Sl — .————————
Y Simulink
RS imulin|
S g Simulink - =
Commonly Used Blocks i/ p“
ER Continuous _h h
» Dashboard
E Discontinuities Additional Math  Commenly Continuous
= Discrete & Discrete Used Blocks
Logic and Bit Operations
| Lookup Tables Q? A NN
Math Operations = |\ ‘h
Messages & Events
Model Verification Dashbeard  Discontinuities Discrete
Model-Wide Utilities
Ports & Subsystems
Signal Attributes
Signal Routing =
7] E— 5 Logic and Bit Lookup Math =
(&
[-H]
«

Let us select the block that we want to build a OR gate. We need two constant blocks to
act as inputs, a logic operator block and a display block.

The constant and logic operator block will get from commonly used blocks library. Select
the blocks and drag in your model or just type the name of the block in your model and
select the block as shown below:
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untitled

@

El E constant

Constant
Simulink — also in HOL Coder, DSP System Toolbox HDL Support, DSP System Toolbox

Model Browser

Constant Ramp
DSP System Toolbox/Signal Operations

Add Constant

Simulink/Quick Insert/Math Operations

String Constant

Simulink/String

Modulo by Constant

Fixed-Point Designer

Compare To Constant

Simulink Also in HOL Coder

Enumerated Constant

Simulink also in HOL Coder

Divide by Constant and Round

Fixed-Point Designer -

Blocks Actions (Ctrl+.)

Select the constant block, we need two constant block, a logical operator and a constant.
The blocks will look as shown below:

Jano b y (I

Right click on the logic operator block and it will display the block parameters as shown
below:
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Block Parameters: Logical Operator - %

Logical Operator

Logical operators. For a single input, operators are applied across the input vector. For multiple
inputs, operators are applied across the inputs.

AND [y,

e Main Data Type

Number off OR

2 NAND
NOR

Icon shape XOR
NXOR

Q NOT

With logical operator you can use AND, OR, NAND, NOR, XOR, NXOR and NOT gates. Right
now we are going to select the OR gate.

)

Jor } [
Logical
Crperator

)

Now connect the lines and the model will be as shown below:

OR

D

Yy

For an OR gate if the inputs are 1,1 the output will be 1. If the inputs are 0,0 the output
will be 0. Right now, the constant has values 1,1. Let us run the model to see the output
as shown below:
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OR

|

L

We can see in the display block the output shown is 1. Let us now change the constant
value to 0. Right click on constant block and change the value as shown below:

Block Parameters: Constant — ¥

Constant

Output the constant specified by the 'Constant value' parameter. If
Constant 'Constant value' is a vector and 'Interpret vector parameters as 1-D' is
on, treat the constant value as a 1-D array. Otherwise, output a matrix
with the same dimensions as the constant value.

Main | Signal Attributes

Constant value:

0

v| Interpret vector parameters as 1-D
Sample time:

inf

s)" Cancel Help Apply

After changing the values of constant to 0, the output will become 0 when you run the
model. The output is as shown below:

OR

|

Yy
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Let us now change the constant values to 0,1 and see the output:

MATLAB Simulink

|

OR

¥y

Constantl

With values as 1,0, the display will be as follows:

Y
I

OR

Yy

Similarly, you can design the AND and other gates.
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12. MATLAB Simulink — Sine wave

In this chapter we will integrate and differentiate sine wave by using the derivative and
integrator blocks.

Open blank model and Simulink library as shown below:

untitled - Simulink

SIMULATION
5] Stop Time | 10.0
9P own + | me o g, = > i @ = %
New [ save - Library Log Ad Signal ~ ||| Normal ~ | step Rur Slep  Stop Data Logic
- Browser L Views Table @ Fast Restart Back v - Forward Inspector Analyzer
FILE LIBRARY PREPARE SIMULATE REVIEW RESULTS
5 untitled
2 ® Simulink Library Browser — 0O x|
g — |Enter search term | | fﬁ - E!, v g @
-y -
3 Q Simulink
=
2| | simuink B E
= Commonly Used Blocks H
Continuous |h ‘h
» Dashboard
= Discontinuities Additional Math  Commonly Continuous
Discrete & Discrete Used Blocks
O Logic and Bit Operations
Lookup Tables : QT N\
Math Operations i =] |\ ‘h
Messages & Events
Model Verification Dashboard  Discontinuities Discrete
Model-Wide Utilities
Ports & Subsystems
Signal Attributes
Signal Routing =
q e ¥ Logic and Bit Lookup Math -
&
«
Ready 100%

Let us pick the sine wave from sources library and scope block from sinks library.

¥ S

We would like to add the derivative and integrator block from continuous library as shown
below:

) =
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We would need 3 input ports for scope block as the sine wave, derivative and integrator
block will be connected to it.

Right click on the scope block and change the inputs from 1 to 3 as shown below:

g | e ] ST.ep Run ST.ep Ldld Lugic
Table m=tn Coct Dnctart Dant Conuned p Analyzer
PREPARE Explore REVIEW RESULTS
Open
nnection, click a port, terminato  Cut Clrl+x pdel element. More information. Do not show again
5y Copy Ctrl+C
Comment Through Ctrl+shift+Y
Comment Out Ctrl+Shift+X
Delete Del
h C Create Subsystem from Selection Ctri+G
Sc Format 3
% Rotate & Flip »
Arrange 3
H
gnals & Po ber o P 1
Input Port Signal Properties 3 2
Fixed-Point Tool... v
Block Parameters (Scope) More...
Properties...

Connect the lines as shown below:

vy +

Y

hd
-

Now, run the model to see the display.
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| e . - s

File Tools View Simulation

G- BB -~ a3 F &

Feady Sample based T=10.000

e

So, we have three signals sine wave, derivative and integrator.
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13. MATLAB Simulink — MATLAB Function

In this chapter we will understand how to make use of MATLAB function in Simulink.

Open Simulink and click on blank model.

untitled - Simulink - 0O %
SIMULATION =
Stop Time | 10.0
I:||:||:I 3 0pen ~ JoN ’ ) > (il ]
= ||| Normal - ~ i ~ REVIEW
New ] save ~ LIBRARY L Step Rur Step Stop RESULTS
- stk @ Fast Restart Back - - Forward
- v I
FILE PREPARE SIMULATE A
5 untitled BEE | -
B 3
= @ k=l
E m
i 2
T @ i}
<] 4
=
€3 i
=]
:ﬂ =
=
|—|
Ready 100% VariableStepAuto
We need a constant block, a MATLAB function block and a display block for the output.
Here is the model created:
5 N PR w1
fcn
The MATLAB function is available inside the user defined functions library.
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Simulink Library Browser - 0O %

<A Enter search term - ﬁv Iﬂ,v = v | & @

Simulink/User-Defined Functions

Model Verification « | | Interpreted MATLAB  Level-2 MATLAB -
Model-Wide Utilities Function S-Function

Ports & Subsystems

S!gnal Attrlt_mtES s ‘ b 3 4

Signal Routing fen System

Sinks .

Sources MATLAB Function MATLABE System

String

User-Defined Functions Q reset ¥y sysem B

b Additional Math & Discrete
b Quick Insert

Reset Function S-Function
k Control System Toolbox
k DSP System Toolbox 3
b DSP System Toolbox HDL Supp: Y sysem b e
- y . . PP Examples
Fixed-Point Designer -
O T T S-Function Builder S-Function Examples -

Now, click on MATLAB function and drag it inside your model canvas. Double click on the
MATLAB function block and write a function of your choice.

We will try to display 1 if the number given is odd and 0 if it is even. You can also save
the function to be used later with another one.

W MATLAB Function
function v = fcnlu)

y = uj
if mod(u,2) == 1
y=1
else
y= @
end

Once the function is done click on the upward arrow close to the MATLAB function and it
will take you back to the model you created earlier.

Now, let us test the model by using the constant value as 5.
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fon

We can see the display as 1, which indicates that the value 5 is an odd number.

Let us now change the constant value to 10 as shown below and run the simulation: The
output is 0 indicating it is even number.

10 e I
L ficn
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14. MATLAB Simulink — Create Subsystem

Subsystems are useful when your model gets big and complex. You can change a part of
the model into a subsystem that helps to keep the flow very clean and understandable.

In this chapter, let us learn how to create a simple subsystem in Simulink.

First, create a blank model, as shown below:

untitled - Simulink - 0O %
SIMULATION
| Stop Time 100
O (3 0pen ~ X § @ b @
I LIBRARY og > ||| Normal - o o REVIEW
Mew E Save g Step Ru Step Stop RESULTS
- (3]s % Fast Restart Back « - Forward
- v —
FILE PREPARE SIMULATE a
5 untitled BEE| 0
v 3
: :
@ — 2
Mt 2
§ o
m
e o
o
=3 =
|
(&=]
1
Ready 100% VariableStepAuto

Now, we will create a simple model that adds two numbers and later converts a part of
the model into a subsystem.

1

Constant il % > :l Display

We have created a simple model that has two inputs. These inputs will add up and show
the result inside the display.

We will change the value of the constant as 10 and 20. The result 10+20 = 30 should be
seen inside the display block.
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10

@

20 ‘

Let us add one more block named Unary minus that will change the output from 30 to -30
as shown below:

10

‘ Linary Minus
20

Now, let us select the portion i.e. the sum and the Unary minus block to create a subsystem
as shown below:

1
20
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10

20

Click on Create Subsystem. Once done, the sum block and the Unary minus block will be
converted into a subsystem as shown below:

10

— I

[¥5]

20

Now when you run the simulation, it will display the same result as earlier:

10

¥
ha

20

Double click on the subsystem to see the original block as shown below:
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9 Subsystem

® {;

O/ &E §E S

Click on the upward arrow close to the subsystem to get back to the model.
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15. MATLAB Simulink — for loop

In this chapter, let us understand the working of for-iterator block.

First, create a blank model as shown below:

untitled - Simulink - 0O %
SIMULATION DEBUG MODELING FORMAT
Stop Time  10.0
I:||:||:| E OPEI'I - _.l ' > 1] ]
- ||| Normal - ~ i . REVIEW
New [5] save ~ LIBRARY e Step Rur Step Stop RESULTS
- >ignals @ Fast Restart Back = - Forward
w -
FILE PREPARE SIMULATE
5 untitled B | =
n =]
= @ b=
E m
i 2
N St 2
2‘3 o
1)
£d ja
=}

:g =

&=

1
Ready 100% VariableStepAuto

—

In this model, we are going to make use of for iterator that will give us the sum of 1..N.

You can use the value of n as per your choice. This value will take the constant block and
update it with value 5 as shown below:
-}

Let us add the for-iterator block as shown below:
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E forl

For Iterator Subsystem =
Simulink/Ports & Subsystems
For Each Subsystem
For Each Subsystem
HDL Coder/Ports & Subsysten
Forward Substitution
DSP System To Math Funct Matrices Linear Algebraj/Lir
Varying Observer Form
Transfer Fcn Direct Form I
. . i \dditional Discret:
Discrete Varying Observer Form

Switched derivative for linearization

Blocks Actions (Ctrl+.)

Select the for Iterator subsystem block and add to your model. Next, we need display
block as shown below:

5 b b PR X O N )l:l

Connect the blocks as shown below:

[ ]

¥

5 1 for{ ...} 1

The for iterator block is a subsystem. Select the block and click enter. It will take you to
new model area, where the for block has to be defined.
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Ile':rg{b?' >

For lterator

Right click on the for iterator and select the block parameters, as shown below:

Block Parameters: For lterator - I

For Iterator

Run the blocks in this subsystem for a number of iterations. The
iteration limit may be specified either in the block's dialog or
through an external input port. If the iteration variable is
incremented externally, then the next iteration value is read in
through an external input port, otherwise it is incremented by
one. The iteration continues to run until the iteration variable
exceeds the iteration limit. If the output port is shown, it will
output the current iteration number starting at zero or one.
When the iteration is started, any states in the subsystem may
be either reset to their initial value or held at their previous

value.

Parameters
States when starting: reset -
Iteration limit source: | external -

Set next i (iteration variable) externally

v| Show iteration variable

Index mode: | One-based -

Iteration variable data type: int32 -

J. Cancel Help Apply

Change the States when starting as reset and Iteration limit source as external. Click on
Ok to update the changes.
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Now, you will get an input block to your for loop, as given below:

lerdi »(1)

T
For lterator

We need a sum block and a delay block as shown below:

el ——) D

For lterator
E}

Delay

L.

The delay block has to be flipped so that it can be added to the output. We need to give
the output back to the sum block so that it can be added with the current iteration.

Right click on delay block and change the delay length from 2 to 1 as shown below. Click
on OK to update the changes.
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Block Parameters: Delay - X

Delay

Delay input signal by a specified number of samples.

Main State Attributes
Data

Source Value Upper Limit

Delay length: Dialog - |1

Initial condition: | Dialog - | 0.0

Algorithm

Input processing: Elements as channels (sample based) ~

Use circular buffer for state

Control

Show enable port

External reset: | None -

Sample time (-1 for inherited):

-1

J- Cancel Help Apply

The final for-loop subsystem block will look as follows:

O ——0) "D

Far lterator

Now before you run the simulation, change the stop time to 1. We do this because we
want the simulation to run only once.
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Click on Run now to see the result in display block as shown below:

The input value is 5, so the for-loop will go from 1 to 5. Hence, the values 14+24+3+4+5 =
15 is shown in the display.
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16. MATLAB Simulink — Export Data

In this chapter, we will learn how to use Simulink output results inside MATLAB. Let us try
a simple model of sine wave as shown below:

J

¥

Ay

When we run the model, the scope displays the sine wave as shown below:

led * - Simulink | Scope x|
untitled * - Simulin
File Tools View Simulation
SIMULATION DEBUG MODELING FORMA]
@- Bk -G [C F &~

EEZI Stop Time |

9 Open ~ »l
New [ save -  LIBRARY ~ | | Normal
- mg FastR

hd
FILE PREPARE

5 untitled
5] =]
@
o w
ia  [—0
= =

=

&

m
Ready
_

Ready Sample based T=10.000

Now to get the data of the sine wave, go to the configuration properties and select logging
tab.

80

I@j \tutorialspoint

EIMPLYEAGSY LEARMNINIG



MATLAB Simulink

Scope - x|

File Tools View Simulation

{gy| =, Cenfiguration Properties ... [ - E] - ii' @v

p ", . \
Configuration Properties: Scope - X

Main Time  Display | Logging

Limit data points to last:
( Decimation:

Log data to workspace

- 10
Rear J ‘—/QK Capcel i
Select the log data to workspace checkbox, as shown below:
Configuration Properties: Scope - %
Main | Time Display | Logging
Limit data points to last:
Decimation:
v| Log data to workspace
Variable name: | swave
Save format: Array -
. 0K Cancel Apply k
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Set the variable name of your choice. Here, we have given the name as swave and the
save format as Array. Click on OK button and run the simulation again.

You should see the output in the workspace.
VWorkspace

:: Name i Value it Size ;i Class

%1 Simula... 1=1 Simulink

3
Double click and it will show you the details of the swave variable which we saved earlier.

out
1=1 Simulink SimulationOutput
' Property :: Value i Size i Class
ErrorMessage C
SimulationMetadata 1=1 Simula 1x1 Sim

EE| Swave S1=2 double Hi=2 double

HH tout 51=1 double  51=1 double

Ivs]

Inside command prompt type out .swave and it will give you the output as shown below:
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»» out.swave

ans =

a a
8.26088 0.1937
8.408a B.3894
0.o8ea B.5646
0.80ea 8.7174
1.c6ea 8.8415
1.20ea B.932@
1.46ea 0.9854
1.560088 8.9995
1.5608 8.9738
2.688a 8.9893
2.2888 8.8885
2.408a 8.6755
2.600ea 8.5155
2.80ea B.335a
3.00ea 2.1411

You can plot the sine wave using plot command as shown below:

Command Window

»» plot{out.swave)
3>

The graph is shown as follows:

out out.swave Figure 1

£ 598 Q &

10
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17. MATLAB Simulink — MATLAB script

In this chapter, we will use MATLAB script to create a model. We do have a direct and easy
method to create a model by just picking the blocks we need. But, writing the code to
create a model can sometimes help you to automate a task as your projects get complex.

So, let us learn how to create models by using the Application Programming Interfaces
(APIs) as discussed below.

We will create a very simple sine wave model. For that we need sine wave and scope
blocks.

Inside the MATLAB command window, we can use API to create the model and blocks. To
create a new model, the API is as follows:

new_system('matlabmodel")

Here, matlabmodel is the name of the model. You can open the model by using
open_system() with the name of the model as parameter to the function .

The command is as shown below:

open_system( 'matlabmodel’)

When you click enter, the model is opened as shown below:

matlabmodel - Simulink - O x
»» new_system( matlabmodel") SIMULATION
>» open_system('matlabmodel")
- IZD] [ Open Stop Time | 10.0 | » =
per = _J ~ ||| Norma ~ - . . ) REVIEW
New [§ save ~  LIBRARY 09 Step  Hu Step  Stop RESULTS
- . @ Fast Restart Back v  ~ Forward
FILE v PREPARE SIMULATE M =
5 matlabmodel [ o
| s <
5 @ 5
2 o
= 3 a
— g
[l
Ready 100% VariableStep® -
=]
Now, let us add sine wave block to it. The command is to add_block(source, dest).
You will get the source of the block from Simulink library browser.
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AV

Open -

Sine Wave - LIBRARY

iform

Stop Time

Morma

simulin Suurces,rgine Wa'.rezl

M Output a sine wave:

NU O(t) = Amp*Sin(Freg*t+Phase) + Bias

two types are related through:

Sine type determines the computational technique used. The parameters in the

Samples per period = 2#¥pi / (Frequency * Sample time)
Number of offset samples = Phase * Samples per period [/ (2#pi)

Use the sample-based sine type if numerical problems due to running for large
times (e.g. overflow in absolute time) occur.

The highlighted code is the source of sine wave. Let us add that in the add_block as shown
below:

add_block('simulink/Sources/Sine Wave', 'matlabmodel/Sine")

The following screen will appear on your computer:

»>
»>
»>

new_system( 'matlabmodel”)
open_system({ 'matlabmodel’)
add_block

Hot enough input arguments

>

ag /5] =

odel/Sina’)

add_block( " simulj

oy matlabmodel * - Simulink - O x
SIMULATION DEBUG MODELING FORMAT
S17 4 @ b
A
FILE LBRARY PREPARE |Normal Step  Run Step F?EE)’&E}F;
5
m@ Fast Restart Back - - Forward

A d h v -
SIMULATE a

5 matlabmodel B o
I 3]
I E
2 =
@ <
CHE 2
g o
@ 2

e

=
Sine

Ready 100% VariableStepAuto
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Let us now add the scope block, as mentioned below:

add_block('simulink/Sinks/Scope', 'matlabmodel/Scope', ‘Position’ , [200 315 135
50])

The model shows the scope block as shown below:

A b
Sine )C]

You can make use of position inside the add_block to position the block properly.

For example,

add_block(‘simulink/Sinks/Scope’, ‘matlabmodel/Scope’, ‘Position’ , [200 315
135 50]

Now, let us connect the line between the sine wave and scope by using the command as
shown below:

add_line('matlabmodel', 'Sine/1', 'Scope/1');

For add_line, you have to pass the name of your model, followed by the block name and
the input port of the blocks.

So now, we want to connect the first output port of sine wave with the first input port of
scope.

.

A

Sime

Let us now run the simulation by using the command below:

result = sim('matlabmodel");

Now to view the simulation result, run one more command as shown below:

open_system( 'matlabmodel/Scope');

You will get the output inside the scope as follows:
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Scope - x|

File Tools View Simulation

G- B®OP ~ 2-aQ- 35" F & b

Feady Sample based T=10.000
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18. MATLAB Simulink — Solving Mathematical

Equation

In this chapter, we will solve a simple mathematical equation by using Simulink.

The equation is given below:

y(t) = 2Sin(t) + 5Sin(2t) - 10

Let us create a model for the above equation. Open a blank model as shown below:

untitled1 - Simulink - O x
SIMULATION MODELING FORMAT
Stop Time | 10.0
I:Il:::I I Open ~ JON ks » 1] n
- = ||| Normal - . } : REVIEW
Mew E Save w LIBRARY Log Step Rur Step Stop RESULTS
- ! @ Fast Restart Back - - Forward
hd v I
FILE PREPARE SIMULATE i
5 untitledl B | =
b =
= @ =
g a
@ =y
T a =
=} =]
= E E
=
=
1
Ready 100% VariableStepAuto

Following are the steps to solve the equation:

e Get a Sine wave block. Right click and select block parameters. Select sign type as
time based. Change the amplitude to 2 and frequency to 1. That will be 2Sin(t).

e Get another sine wave block. Now, set the amplitude to 5 and frequency to 2 to
display 5Sin(2t). Select sign type as time based.

e Now get an add block and add both sine waves.

e Get a constant. Right click and select block parameters. Change the value from 1 to
10.

e Get a subtract block where one input will come from step 3 and another from
constant i.e. step 4.

e Get a scope block and connect the input from step 6 to it.

This is how the final Simulink model looks like for the equation:

y(t) = 2Sin(t) + 5Sin(2t) - 1@
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'ﬂ'l..l
I—— ol
Q . » (]
|
10
'ﬂ'l..l

Click on the run button to compile. Right Click on scope block to see the signal plotted.

Scope
File Tools View Simulation

G- B -~ 2-&- 3 F &

Sample based T=10.000
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MATLAB Simulink — First Order Differential

Equation

Here, we will learn how to solve the first order differential equation in Simulink.

The first order differential equation that we are trying to solve using Simulink is as follows:

dy/dt = 4sin2t - 1@y

The equation can be solved by integrating dy/dt to the following:
y(®) = [ (4sin2t- 10y(t) dt

Following are the steps to build a model for above equation.
e Pick up sine wave from sources library and change the amplitude to 4 and frequency
to 2. This will give us 4sin2t.
e The integrator block will be used to show dy/dt that will give output y(t).
e The gain block will represent 10y.
e The input of step 1 and 3 will be given to step2.

e We need scope block to see the output y(t). The step 4 will be connected to the

scope block.

Let us see the above steps in model as shown below:

=

f\v, .":@—D-

Sine Wave

<ok
~

Run the block to see the following output:
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Scope - X

File Tools View Simulation

G- @@®P ~ -aQ- 2 & @

Feady Sample based T=10.000

91

tutorialspoint

EIMPLYEAGSY LEARMINIG




