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LabVIEW (.vi sample programs )

sender node port
address (Data)

N

data out
transfer function 2 ﬁ
[
E — - .
== numiaer
548 UDP Read 5
UDF|
K= .
Fract/Exp String To Mumber Transfer Function.vi
Fnnng A
His) —l

.

Waveform Chart

iﬁ
o S

[x]

UDP Close

[
B
i

destination host
port address (Data)

[51501]

String To IP

=TR 1P

|12?.0.CI.1 I

Murnber To Fractional String

F-fgrm at string

i I
El=1d
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transfer function 2

numerator

# oo _Jow |

denominator

#_|fam e[

data out
1.000000

number
1

Waveform Chart
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M file sample (mathscript)

Kl1=2;K2=3;

s=tf('s");
Gl=1/(s+1)/ (s+2) ;

Hl=s;

G2=1/ (s+3)

H2=s"2+1
G3=(SA3+S)L£(5+O.1)*(s+0.2))
H3=s+1;

Fl=feedback (G1,HI)
FZ2=parallel (H2,G2)
F3=feedback (H3,G3)
Fd=feedback (F2*F3,K1, +1)
F5=feedback(F4$§%/H3*Fl)
Fo=series (F5,1+F1)
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Graphical User Interface (GUI) in Matlab

What Is a Ul?

A user interface (Ul) is a graphical display in one or more windows
containing controls, called components, that enable a user to perform
interactive tasks. The user does not have to create a script or type commands
at the command line to accomplish the tasks.

Unlike coding programs to accomplish tasks, the user does not need to
understand the details of how the tasks are performed. Ul components can
include menus, toolbars, push buttons, radio buttons, list boxes, and
sliders—just to name a few. Uls created using MATLAB® tools can also
perform any type of computation, read and write data files, communicate
with other Uls, and display data as tables or as plots.

The following figure illustrates a simple Ul that you can easily build
yourself.

B simple_gui o] = @

I Surf l

| Mesh

[ Contour |

Select Data

40
20 Peaks .. ¥
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The Ul contains these components:

« An axes component

* A pop-up menu listing three data sets that correspond to MATLAB
functions: peaks, membrane, and sinc

* A static text component to label the pop-up menu

» Three buttons that provide different kinds of plots: surface, mesh, and
contour.

When you click a push button, the axes component displays the selected data
set using the specified type of 3-D plot.

Ways to Build MATLAB Uls:

A MATLAB Ul is a figure window to which you add user-operated
components. You can select, size, and position these components as you
like. Using callbacks you can make the components do what you want when
the user clicks or manipulates the components with keystrokes.

You can build MATLAB Uls in two ways:
* Create the Ul using GUIDE

This approach starts with a figure that you populate with components from
within a graphic layout editor. GUIDE creates an associated code file
containing callbacks for the Ul and its components. GUIDE saves both the
figure (as a FIG-file) and the code file. You can launch your application
from either file.

* Create the Ul programmatically

Using this approach, you create a code file that defines all component
properties and behaviors. When a user executes the file, it creates a figure,
populates it with components, and handles user interactions. Typically, the
figure is not saved between sessions because the code in the file creates a
new one each time it runs.



Control Lab

The code files of the two approaches look different. Programmatic Ul files
are generally longer, because they explicitly define every property of the
figure and its controls, as well as the callbacks. GUIDE Uls define most of
the properties within the figure itself. They store the definitions in its FIG-
file rather than in its code file. The code file contains callbacks and other
functions that initialize the Ul when it opens.

You can create a Ul with GUIDE and then modify it programmatically.
However, you cannot create a Ul programmatically and then modify it with
GUIDE.

How to Create a Ul with GUIDE?

We are going to develop a simple Matlab GUI. We’ll use the Matlab
GUIDE (Graphical User Interface Development Environment) which is
pretty handy.

Let’s start the ride! On the command window type:
>>guide
This will open the ‘Quick Start’ window, where you can study or review

their examples, too! Follow the steps and select the first option: ‘Blank GUI
(Default)’.
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B GUIDE Quick Start =5 EcR ===
Create New GUI | Open Existing GUI

GUIDE templates Preview
4\ Blank GUI (Default)

4\ GUI with Uicontrols

4\ GUI with Axes and Menu
4\ Modal Question Dialog

BLANK

igure asi [\\home-00-ah\juser\Documents\MATLAB\L Browse...

| ok || cancl || Hep |

Then, an untitled figure will pop-up. You have some components on the left
menu, which you can drag onto your interface.

= untitedt fig

Fie  Eda View Layeut Took Help
Idl sRBRIt ABSS N b
0y

"J_,

® @

LC R

=

L=

It i

i

Tag figwel

Current Poets (310, 420]  Positions [520. 380, 560, 420)

Display the names of the Ul components in the component palette:
1. Select File > Preferences > GUIDE.
2. Select Show names in component palette.
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3. Click OK.

Y wedtieds g R
File  Edn View Lapout Took Help

JUm Asanc aBhd BEY >

| 11 Push Butsen
| = sl

® fagobuton
| 4 CheckBon
| " £dit Tent
s
| popupMenu
| Eluaee
; >-A'loq¢khmcn
| B Tabte.
ey

% Panel
|8 buton Group
| 3K ActiveX Controk

. '

-

Tax figurel Cument Pointy |33, 308]  Posione |S20, 380, 860, £20)

Add, align, and label the components in the Ul:

Add push buttons to the Ul. Select the push button tool from the component
palette at the left side of the Layout Editor and drag it into the layout area.
Create three buttons, positioning them approximately as shown in the
following figure.

2 untited ig =
File. Edt  View Layout Tools Help

NcHd damoc | a@BBhd I b

[ Push Button sk W
&= Slider

@ Radio Button
4 Cneck Sox

0 g Teat *Fush uman »
W Setic Tert | s
S Popuptien
¥ Listbox
I oogi Btton
B Table
K S — - ~ i-
Y Panel ¢
Tag: pushbuttorh Current Point: [349 3] Poation: {322, 144,68, 22]
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Align the Components:

If several components have the same parent, you can use the Alignment Tool
to align them to one another. To align the three push buttons:

1 Select all three push buttons by pressing Ctrl and clicking them.

2 Select Tools > Align Objects.

3 Make these settings in the Alignment Tool:

« Left-aligned in the horizontal direction.

« 20 pixels spacing between push buttons in the vertical direction.

Eﬁ untitled.fig ‘;”""E’ Mz |
File Edit View Layout Tools Help
AEEIEL B IR ERS
N Select [\ Align Objects Sl z
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In this example we are going to use only two ‘push buttons’ and one ‘static
text’.
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Drag and drop a ‘static text’ onto your Matlab GUI. You can reduce or
increase the size of your interface window by dragging its bottom-right
corner, as it’s done in other drawing programs.
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Double click on this ‘static text’ and a ‘Property Inspector’ window will

appear. Scroll down and look for the ‘String’ property and delete what's in
there. For the moment we want it to be blank.

Then, make the ‘Tag’ property to be ‘output_line’. You can use whatever
name you want.

Your windows must look similar to the figure below:
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Then, drag-and-drop a ‘push button’ onto your interface. Modify its
‘String’ property to read ‘Launch Message’. Let its “Tag’ property intact.
You could change this tag... it’s the name or identifier of the object as it’s
going to be recognized in the rest of the code.

Your windows must look similar to the figure below:
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Drag-and-drop another ‘push button’. Modify its ‘String’ property to read



s Property Inspector
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Now, right-click on the ‘Launch Message’ button and choose ‘View
Callbacks’ -> “Callback’
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You’ll be asked to save your figure. A good name is hello_world.fig... use
the name that you like.

You’ll be taken to the Matlab code (in the editor window) that will drive
your interface. Matlab has automatically created functions related to your



components. You have to make the final touches... For the moment, don’t
worry about the many lines automatically created. Just focus on
what we need to do.

The ‘Callback’ functions are the instructions that will be executed when the
user pushes the buttons or does something with the components that you
have included in your Matlab GUI. In this case, you’ll see something like
this code.

% --- Executes on button press in pushbuttonl.

function pushbutton1_Callback(hObject, eventdata, handles)

% hObject handle to pushbuttonl (see GCBO)

% eventdata reserved - to be defined in a future version of MAT
% handles structure with handles and user data (see GUIDATA)

A ‘set’ instruction sets the properties of the elements that you indicate. Do
you remember that you have a ‘static text’ with the tag (identifier)
‘output_line’? We are going to modify it when the user pushes the button
with the string (or label) ‘Launch Message’. This is accomplished with the
instruction:

set(handles.output_line,'String’,'Hello World!"")

The first parameter is the object (component) that you’re going to modify.
It starts with ‘handles.’. The second argument is the object’s

property that you’re going to modify, and in this case is the ‘String’
property. The third argument is the value that you want to assign to the
property.

So, the result is that when the user presses the ‘Launch Message’ button, a
message reading ‘Hello World!"!” will appear in the ‘output line’ (officialy
named ‘handles.output_line’). Add this single line to the code, so that it

Control Lab
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looks like this:

% --- Executes on button press in pushbuttonl.

function pushbuttonl Callback(hObject, eventdata, handles)

% hObject handle to pushbuttonl (see GCBO)

% eventdata reserved - to be defined in a future version of MAT
% handles structure with handles and user data (see GUIDATA)
set(handles.output_line,'String’,'Hello World!!")

We’ll do something similar to the ‘callback’ corresponding to the ‘Clear
Message’ button. So change this original code...

% --- Executes on button press in pushbutton2.

function pushbutton2_Callback(hObject, eventdata, handles)

% hObject handle to pushbutton2 (see GCBO)

% eventdata reserved - to be defined in a future version of MAT
% handles structure with handles and user data (see GUIDATA)

into this...

% --- Executes on button press in pushbutton2.

function pushbutton2_Callback(hObject, eventdata, handles)

% hObject handle to pushbutton2 (see GCBO)

% eventdata reserved - to be defined in a future version of MAT
% handles structure with handles and user data (see GUIDATA)
set(handles.output_line,'String',")

The result is that when the user presses the ‘Clear Message’ button, a blank
message will appear in the ‘output line’ (officialy named
‘handles.output_line’).

Magic is about to happen!



Now, run your interface by clicking the ‘run’ icon at the top of the editor
window...

Desktop  Window  Help

%ﬂf‘. @ﬁ @@I@@ Stau:k:[

= hello worldivarargin) v
z for hello world.fig
by itself, creates s new HELLO WORLD

J hello_world

| Launch Message ]

’ Clear Message ]

Try, it! Press the ‘Launch Message’ button... and an interesting message
appears...

J hello_world

Hello Wiorlc!

| Launch Message

[ Clear Message ]
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then, press the ‘Clear Message’ button...

J hello_world

| Launch Message

l Clear Message I

let’s summarize:

« You can drag-and-drop your components onto your graphic interface
to start your Matlab GUI.

« Matlab will automatically create callback-functions, related to the
buttons or other components that you include.

« The ‘set’ instruction assigns values to properties of the elements that
you want to modify. The general format is:

set(handles.tag_of your_component, ‘Property’, value)
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