Simulations in Matlab

Simulink, differential equations in Simulink



Simulink

» Simulink is a graphical interface to Matlab

* |ts results are time courses of variables
depending on one variable, typically time

« Simulink contains built in differential equation
solvers, so the discretization of differential
equations is not necessary
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Programming in Simulink

* |t is in a graphical form and it is based on
placing and connecting blocks

» Blocks represent functions, connections
represent variables

 Some blocks have only the output and are
designates to generate variable values

« Some blocks have only the input and are
designated to process the results — showing,
saving, and others
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Model/scheme in Simulink

Simple scheme is possible to build with the use of the
block Constant (from Simulink/Sources) and the block
Scope (from Simulink/Sinks)

1 >

Constant

After the simulation run and
double click on the block

Scope, the results are
shown.




Block parameter settings

The parameters of majority of the blocks are
possible to set in the dialog window that appears
after double click on the chosen block.

Caonstant

Cutput the constant specified by the 'Constant value' parameter, If
'Canstant value' is a vector and Tnterpret vector parameters as 1-0' is on,
treat the constant value as a 1-D array. Otherwise, output a matrix with the
same dimensions as the constant value.

rain l Signal attributes

Constant value:

1

v Interpret vector parameters as 1-D

Sampling mode: J

Sample time:

| inf

g (0] 4 Cancel Help




Model/scheme in Simulink

After the change of predefined value in the block
Constant, the result is changed (it is necessarz to run the
simulation again)

7 >

Constant




Showing more courses in one block Scope

By the use of a bock Mux (from Simulink/Signal
Routing) or by setting of more inputs to the block Scope
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Showing more courses
iINn one block Scope
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Simulation time and simulation step
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Simulation time and simulation step
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£3 Configuration Parameters: untitled/Configuration (Active)

Selact: - Simulation time
Start time: 0.0 Set suitable value, Stop time: | 100.0
- Data Import/Export O 1
G- Optimization _ e. g .
- Diagnostics —5Saolver options — -
#Hardware Implementation - \ .
- Model Referencing Type: Yariable-step j Salver: |Dde45 {Dor mand-Prince) j
- Simulation Target Max step size: ¢ auto Relative tolerance: |1e—3
Min step size: | auto Absolute tolerance: |au1J:|
Initial step size: |auto Shape preservation: |Disable All j
Mumber of consecutive min steps: |1

—Tasking and sample time options

Tasking mode for periodic sample times: |ﬂ«ut3 j

™ sutomatically handle rate transition for data transfer

™ Higher priority value indicates higher task priority

— £ero-crossing options

Zero-crossing control: |Use local settings j Algarithm: |NDnadaptive j
Tirme tolerance: |1I]*12El*eps Signal threshald: |au1J:|
MNumber of consecutive zero crossings: |1I3EIEI
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Simulation time an simulation step
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Conversion of a differential equation
into a Simulink model

There is one rule — avoiding block Derivation if it Is
possible.
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Conversion of a differential equation
into a Simulink model

The first step is separation of the highest derivation.

2y+3y=0,5u
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Conversion of a differential equation
into a Simulink model
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Conversion of a differential equation
into a Simulink model

Similar procedure can be used also for differential
equations of higher orders.

Ayi3y+2y=u

o U—3y—2y
v 2
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Conversion of a differential equation
into a Simulink model




Conversion of a differential equation
into a Simulink model

Similar procedure can be used also when the
differential equation is non-linear

2y 3 pvl+2y=u
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Conversion of a differential equation
into a Simulink model




Individual task

Create a Simulink model reprenting following differential
equation:

Y+5,59+3.59+59+v+yv=u
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