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6. MATLAB Simulink — Build & Simulate Model

We have seen the Simulink library browser and the blocks available in the library list. In
this chapter, we are going to use the blocks to build a simple sine wave model.

Open Simulink and click on blank model as shown below:

Simulink Start Page

New Examples

T Open... | Search ‘ Al w m

Recent
> My Templates Learn More

Learn

~ Simulink
[Pp Simulink Onramp
ﬁ'; Stateflow Onramp
Create Model @ %% o = e
]
Blank Model v Blank Subsystem Blank Library Digital Filter
o = b i
Feedback Controller Fixed-step HDL Code Generation Signal Processing

The blank model will open a blank popup window as shown below:

untitled - Simulink o
SIMULATION f
' Stop Time | 10.0 1
I:Il:ll:I (9 Open ~ =, 3 > If =
LIBRARY Log ¥ ||| Normal = - REVIEW
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Now, open the Simulink Library browser so that we can select the blocks.
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untitled - Simulink = xt
SIMULATION — Simulink Library Browser - %
E‘:vj 3 Open ~ | SR ] Enter search term |+ |4 v
oy Iﬁ S LIBRARY . ~ ||| Normal Step Simulink
- - Back >~ | Simuink B =
FILE PREPARE SIMULATE Commonly Used Blocks r
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The following screen will appear on your computer:
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= Enter search term |~ ‘%‘L hdl E. *r @
Simulink/Sources
Ports & Subsystems o C_T i o
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To move the sine wave to your model, select the block and drag it inside your model
workspace. We want to display the sine wave and here, we have taken four sign wave in

our model workspace as shown below:
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SIMULATION DEBUG MODELING FORMAT APPS
] : Stop Time | 10.0 fane =
O [ 0pen - el o 4 ﬁ;I 4 @ b 2
New [ save ~ Library v |Mormal  ~ Step Run Step ) Data &
- Browser g Fast Restart Back « - Forward Inspector
FILE | LIBRARY | PREPARE L SIMULATE | REVIEW RESULTS
5 untitled EEH| o
w s
e 3
g 2
[ : g
3@ 5
§ o
m
e A )
= L g
=
=75
«
Ready 100% VariableStepAuto

Now we want to display the output of the signal, so let us use a Scope block from sinks
library as shown below:

Simulink Library Browser . g
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- XY Graph

Now select and drag the Scope block inside your model workspace.
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The sine wave has one output and the scope block has one input. We have four sine waves
displayed. We have to change the parameters of scope block to take four inputs.

Right click on scope block and click on Block Parameters and it will display the screen as
shown below:

Scope

File Tools View Simulation

& ~ | <3| € Stepping Options |&, ~ [T]~ & [F~

Sample based
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Go to settings icon and change the input parameter from 1 to 4 as shown below:

Configuration Properties: Scope

Main | Time  Display @ Logging

Open at simulation start

Display the full path

Number of input ports: |4 Layout

Sample time: -1

Input processing: Elements as channels (sample based) -

Maximize axes: Off -
Axes scaling: Manual - | Configure ...

2

Click on Apply to save the changes.

Let us now connect the sine wave to the scope block with arrows as shown below:

Yy

< 1< <

We would like to change the frequency of each sine wave to a different one, so that we
get a signal graph of different frequencies.

So right click on sine wave and open the Sine wave block parameters as shown below:
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Block Parameters: Sine Wave -

Sine Wave
Output a sine wave:
O(t) = Amp*Sin(Freg*t+Phase) + Bias

Sine type determines the computational technigue used. The
parameters in the two types are related through:

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.

Parameters
Sine type: Time based -

Time (t): | Use simulation time -
Amplitude:
1
Bias:
0
Frequency (rad/sec):
3

Phase (rad):
0

We are going to keep the amplitude as 1 for all sine waves and the frequency of the first

sine wave is 1, second one is 3, third one is 6 and the last one is 10.

Click on the Run button as shown below to see the sine wave.
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Open the scope block parameters to see the sine wave as shown below:

Scope —
File Tools View Simulation

G- @~ -3 £ [F-

Feady Sample based T=10.000
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