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Simulink

Introduction to simulink

SIMULINK is an interactive environment for modeling, analyzing, and simulating a
wide variety of dynamic systems. SIMULINK provides a graphical user interface for
constructing block diagram models using “drag-and-drop” operations. A system is
configured in terms of block diagram representation from a library of standard
components. SIMULINK is very easy to learn. A system in block diagram
representation is built easily and the simulation results are displayed quickly.
Simulation algorithms and parameters can be changed in the middle of a simulation
with intuitive results, thus providing the user with a ready access learning tool for
simulating many of the operational problems found in the real world. SIMULINK is
particularly useful for studying the effects of nonlinearities on the behavior of the
system, and as such, it is also an ideal research tool. The key features of SIMULINK
are

e Interactive simulations with live display.

A comprehensive block library for creating linear, nonlinear, discrete or hybrid

multi-input/output systems.

Seven integration methods for fixed-step, variable-step, and stiff systems.

Unlimited hierarchical model structure.

Scalar and vector connections.

Mask facility for creating custom blocks and block libraries. SIMULINK provides

an open architecture that allows you to extend the simulation environment:

e You can easily perform “what if” analyses by changing model parameters — either
interactively or in batch mode — while your simulations are running.

e Creating custom blocks and block libraries with your own icons and user
interfaces from MATLAB, Fortran, or C code.

e You can generate C code from SIMULINK models for embedded applications and
for rapid prototyping of control systems.

e You can create hierarchical models by grouping blocks into subsystems. There are
no limits on the number of blocks or connections.

e SIMULINK provides immediate access to the mathematical, graphical, and
programming capabilities of MATLAB, you can analyze data, automate
procedures, and optimize parameters directly from SIMULINK.

e The advanced design and analysis capabilities of the toolboxes can be executed
from within a simulation using the mask facility in SIMULINK.

e The SIMULINK block library can be extended with special-purpose blocksets. The
DSP Blockset can be used for DSP algorithm development, while the Fixed-Point
Blockset extends SIMULINK for modeling and simulating digital control systems
and digital filters.




Getting Start :

You start Simulink by clicking on the SIMULINK button on the MATLAB desktop
tool bar.
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As an alternative method: type simulink in the command window
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There are several groups of Simulink blocks in the Simulink icon such as Commonly
Used Blocks, Continuous, Discontinuities, Math Operations, Sinks and Sources, etc.
Selecting Commonly Used Blocks will provide a list of blocks shown in Fig. 2.
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Fig 2 : a list of blocks in Commonly Used Block group

Selecting Continuous will provide a list of blocks shown in Fig. 3. The ones that we
often use are Transfer Fcn, State-space and Integrator.

Selecting the Sources icon yields the library shown in Fig. 4. The most commonly
used sources are Clock (which is used to generate a time vector), Step (which
generates a step input), and Constant (that generate a constant function).

The Sinks icon as shown in Fig. 5 provides a set of Sinks blocks that are used to
display




simulated results. The most often used blocks may be To Workspace (to which a
variable passed is written to a vector in the MATLAB Workspace), Scope (to
represent data graphically).
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Fig 3: A list of blocks in Continuous group




-L___] SimmaiilEm b Ll raery Birdee el .-J.:.I£|
Eile Edit Wiew Help
_J O = = IJIEthers:E-amhterm =l T
Libraries Library: SimulnkSources | Search Results- (mone) |
=+ W Samulink =
| | -I}urn!'nnnl';.r Used Blocks VWhite Naise Chirp Signal
{7 Continuows
| |- Descontinuities @ ok B Constan
| |7 DEscrete
i E: Logic ;r:'rd EIH Cperations _ Counter Frae- “ﬂ Al Counter
| 1 Lookup Tables Running Lisrmited
E E' Math Operalsans
| [Miodel Verfication [ rz2+ } Digital Clock  [umseam=a} From File
| | aociet-wide Utties |_r=4 } Dig [urmised.rat]
E E- Fars & Subsystems From
| Ssgnal Sltriboes E Workspace E} Grournd
| - Sagnal Rauting o
| —Emnks ul=e
| rre— " LY Gonerater
| I User-Defined Functions
P R arndan
| @ Additional Math & Dis._. Feamp [j i |’ Pousnbes
&1 B Real-Time Woerkshop ) )
41 W Simulink Extras | |, Repeating Repeating Seq-
- W Saatefow -"IIIJII"IT Sequance wance Iranpo. ..
& il Wirtual Reality Toolbox Repeatin
L 9 N ]
Soquance Stair _ 1t Signal Builder
DD Sigral ine VWarve
Cameralor [ ££| Sine
Uiniforrm Randao-
LI} s [}
Block Dascripbion =
Simulinkf Sources!Band.-Limited White Nodse: The Band-Limited Whate il
|1’f""'} Moise block gemnerates nomrmally distnbuted randosn numiserns that are swiable
for u=e im cormtinwows o hybnd aysiems. =
Shoaving ! SimlinicfSorces o

Fig 3: A list of blocks in source group




L_:] Simiilm kK Library Browser

File Edi View Help

O & = ||Entersearchiem =] §4 7

=10 x|

Libearies

=+ Simulink

]
i Cantinuaus

i~ Descontinuities
- Discreda

= Lookup Tables

- Math Operatans

= Meded Venfication

= Moded-Vnd e Lkt ies
-Pons & Subsysiems
- Ssgnal Altnbules

- Bagnal Rautling

- Eources

4 B8 Real-Time Workshap
i1 §8 Semulink Extras
- Stateflow

i~ Commandy Used Blacks

= Logic and B2 Operaticns

- User-Defined Functicns
- Additional Math & Dis._.

# W Vitual Reality Toolbox

Library: Simulink/Sinks | Saarch Resuits: {none) |

{=—] Display

Cut

Stop
Simulation

uriied. mat o Fila

¥ Graph

@ (1 & [

-

]

1=

L1l - ]

Floating Scope

Seapd

Terrmnator

To Workspace

Block Daescrption X
Simulink Sinks/Diaplay: Murmsanie display of input values. ﬂ
=l

Sheoaving: Simdink foinic: o

Fig 3: A list of blocks in Sinks group




Block Libraries

Block icon | Name | Use
Continuous
= o B State-Space Implement a linear state-space system
i y = LD
State-Space
] Transfer Fcn Implement a linear transfer function
A — >
s+1
Transter Fen
Math Operations
Derivative Merge scalar, vector or matrix signals
Adufdt p
Dearivative
s Divide Multiply or divide inputs
- P
Divide
Function Apply a specified expression to the
RS input
Fen
Gain Multiplies the input by a constant
A1 > value (gain)
ain
r Integrator Integrate the input signal
y = B
s
Integrator
" Math Function | Perform a mathematical function
Ww e P
hd ath
Function
N Product Multiply inputs
EL
}.
Product
@ Sum Add or subtract inputs
Transport Delay the input by a given amount of
7 ﬁ%{ P Delay time
Transport
Delay




Signal Routing

Demux Split vector signals into scalars or
smaller vectors
Mux Extract and output the elements of a
} bus or vector signal
Sinks
] Scope Display signals generated during a
3 simulation
Scope
To Workspace | Write data to the workspace
A simout
To Makspacs
O XY Graph Display an X-Y plot of signals using
‘ a
MATLAB figure window
A0 Graph
Sources
@ Clock Generate a time vector
Clock
Constant Generate a constant
1 p
Constant
_/ Ramp Output a ramp signal
[
Ramp
-ﬁ; Sine Wave Generate a sine wave signal
UP
Sine Wave
I Step General a step signal
=
Step

Table 1 Summary of Commonly Used Simulink Blocks




Example 1. Simulation of an Equation.

In this example we will use Simulink to model an equation. Let's consider
x5 =Acos(mi+ &)

where the displacement x is a function of time t, frequency w, phase angle phi, and
amplitue A. In this example the values for these parameters are set as follows:
frequency=>5 rad/sec;phase=pi/2;A=5.

1. From Simulink's library drag the following blocks to the Model Window

Blocks to be dragged to  \Where located in Simulink library

the model window browser

Ramp Sources
Constant Sources

Gain Math Operation
Sum Math Operation
Product Math Operation
Trigonometry Function Math Operation
Scope Sinks

Mux Signal Routing

2. The next step is to connect these blocks as shown.

X(t)=2cos(5t+pi/2)

5 ——p

Constant

Ramp I
r Scope

X

Product

cos

Trigonometric Gain
Function




NOW, make this example:

Using Simulink plot this function
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Solve Differential Equations

X 3% L e — scos(2t
772 T x = 5cos(2t)
x(0) =0

dx

—(0)=0

dt()
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