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Introduction:

N o N
‘ \ graphical user interface (GUD) is a graphical display that contains devices, or
oponents that enable a user to perform interactive tasks. To perform these tasks, the user of
L the GUI dous not have to create a script or type commands at the command line. Often. the user
| does 0ot have to know the details of the task at hand. The GUI components can be menus,
toolbars, push buttons. radio buttons, list boxes, and sliders. In MATLAB, a GUI can also
'dispiay data in tabular form or as plots, and can group related components.

;{.How Deoes a GUI Work?

Each component, and the GUI itself, is associated with one or more user-written
| routines known as callbacks The execution of each callback 1s triggered by a particular user
acu'on such as a button push, mouse click, selection of a menu item, or the cursor passmo over a :
. component. - “This kind of programming is often referred to as event-driven programming. In
event-driven programming, callback execution is asynchronous, controlled by events external to

the software. In the case of MATLAB GUIs, these events usually take the form of user

. interactions with the GUL

" Opening Matlab GUI:

b

Two ways to open the GUI window _
¢ Click MATLAB File mend by selecting New > GUI
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¢ Type guide on the command window.
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GUIDE Tools Summary:
The GUIDE tools are available from the Layout Editor shown in the figure below. The

tools are called out in the figure and described below:
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Displays the fol]owing toolh
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When :
you first open the Layout Editor, the component palette contains only icons. To

display the names of the GUI components, sel

ect Preferences from the File menu, check the box

nextto Show names in component palette, and click OK.
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Setting the GUI Size

{ the GUI by resizing the grid area in the Layout Editor. Click the lowe.

Ul is the desired size. If nccessary, make the window larger,

Set the size ©

right corner and drag it until the G
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Exercises:

1. How many ways to build MATLAR GUIs?
v JULS

2. S (4 R | . 10 “Elm(i(; ~ One-]l ] ]

3. How we can set the GUI gjze9
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Experiment No. (14)

Design Graphi
Aim of experiment: I User Interface (GUI) Part (I1)

To introduce the basics
ce the basics clements that require for designing GUI
ing GUL.

Introduction

Before creati it %
18 the actual GU, it is 1mportant to decide what it is you want your GUI to

{ h P ot - 1
do and how you want it to work. It is helpful to draw your GUI on paper and envision what the
user sees and what actions the user takes.

Available Components

The component palette at the left side of the Layout Editor contains the components that
you can add to your GUL You can display it with or without names. |

The following table describes each of these components:

Component \ Icon Description

Push Button @ Push buttons generate an action when clicked. For examnple, an OK button might
: apply settings and close a dialog box. When you click a push button, it appears
depressed; when you release the mouse button, the push button appears raised.

Toggle | Toggle butlons generate an action and indicate whether they are turned on or
Button m off. When you click a toggle button, it appears depressed, showing that it 1s on.
When you release the mouse button, the toggle button remains depressed unlil
you click it a second time. When you do so, the button returns to°the raised state,
showing that it is off. Use a button group to manage mutually exclusive -

togglebuttons. - .
Wﬂ— Radio buttons are similar to check boxes, but radio buttons are typically
Button é} mutually exclusive within a ngroup of related radio buttons. That is, when you

select one button the previously selected button is deselected. To activate a radio
button, click the mouse button on the object. The display indicates the state of

the button. Use a button grou to manage mutually exclusive radio buttons.

i, a Check boxes can generatc an action when checked and indicate their state as
Eheoer checked or not checked. Check boxes are useful when providing the user with a

number of independent choices, for example, displaying a toolbar.

e *_‘:f_ml components are fields that enable users to enter or modify text strings.
Edit Text. 4‘“"]‘-' [jse edit text when you want text as input. Users can enter numbers but you

. i numeric equivalents.
must convert them to their o - ' .
émtext controls display lines of text. Static text1s typically used to

label other controls provide directions to the user, or indicate values
a 3 3 __/_r__._____?————
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~ Ul components int )
pancls arrange G P or interface easier to understand. A panel cap

oups. By visually grouping related

[

|

Panel |
;:omrzlfi,t{;azsl‘s\?:3;3: ii)igz;sls panel children can be user i'mcrface controlg i

z:i;caxes as well as button groups and other panels. I'he position of each l

component within a panel @s ipterpreteq relgtlve Fo the.p.anel. [f you move the ~

anel, its children mOve with it and maintain their positions on the panel. ;

Button | TR Button groups are like panels but ar€ Jsed to manage exclusive selection L
Group L behavior for radio buttons and toggle buttons. "

Property inspector

The Property Inspector (built into guide) to give each component a name (a "tag") and to

set the characteristics of each component, such as its color, the text it displays, and so on

Double click on any components. You should see the following table appear which is called

Property Inspector
[ Thspecto: matisbuic (B R o
S BadgowdCanr B O3
BeingDeleted oy
BusyAction queue
Surenlewnfcr (G
ona B
Callback %
CreateFen E;‘
Deletefcn [g
Enable - on
 bdent 011 146 P
Fortangle normal
FortNeme M5 Sene Se.
fontSize 20
ForaUnit: points
FortWeicht nermal
% ForegroundColor %!
HandleVisibility on
| Al:'l.olti:onnl.'uign.. center

Having located
the control.
rol-elements of your GUI in the | | o v
e layout panel, you cd

arance of these item.
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, Each element in the layout panel is treated
ated as

defines the GUL

an object that is contained in the figure which

. Following from that, each obj i
» each object will possess a defined “and limited® set of properties

gome of these pr - .
. properties determine the way that object looks, such as its
‘ . y 0 1
color, its title or the { .
) , the fonts used for text output associated with that object
o There are also properti . '
properties that determine the action that needs to be performed when a

articular interaction 1 : : ,
p ion is applied to an object,such as mouse-click on a button, slider-dragging

with the mouse so on .

Saving your GUI
+ Once you are happy with the layout of your GUI, you should save it for future use.

« Save the GUI using the <file> <save> menu or by clicking the save icon.
o Graphical User Interfaces generated by GUIDE are saved into two closely linked files-

namely;

o your gui_name.fig and your_gui_name.m

e The figure (.fig) file contains all the information related to the layout énd'apﬁearance.

) file contains all the programming logic aspects of the GUL

e The script '(.m
le will be contained in the set of

e Most of the programming components of interest in the .m fi

function-stubs ready for use as call-back functions to various control objects.

The tésk of programming the GUI will be one of finding the suitable code that need to be

inserted into these call-back functions.

Exercises:

]. State the available components that will be used in GUI design?

rty inspector?

2. What are the functions of prope
¢ done before creating the actual GUI?

3. What is the important step We should b
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UI components

Progeraim ming the G

Aim of experiment:

w how we can program the GUI components ,give

Lof this experiment 18 10 kno ' .
ning and programming simple GUI.
7

The an
: " etical steps for desis
practical examples and identify the practical steps

Introduction

eine used in Propert Inspector to  program the GUI
lhe most commonly propertics used in Property P

components are:
e  String

Text or title to display(c.g. button titles ) .

e Tag

To identify the component during programming

e Callback
To specify the action to take when control activated ( .c.g what to do when mouse
Clicked on button )
e Value
Indicates the state of the control object numerically( €.g. position of the slider .
button on/off 7

String Properties:

Sfring property of the most GUI control items determine the titles to be printed on the
screen to identify these controls. _

o For buuoqs, check boxes, edit text, and static text, the String text is displayed on or next
to the component. These titles will not normally be changed by the user during the
execution of the gui.

e For pop-up menus and list-boxes all the items on the menu or the list-box should be

entered as a colu o oF atyd
olumn of n number of strings where; n is the number of options on the

menu.

e For an edit text, the Stri e . ;
» the String property contains a list of strings that is displayed In the text

box. When a user edits the text, the String property is updated
Tags: : s
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what action needs to be taken
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hen the user activates that object ( for example by clicki
y clicking on the

obicct, selecting an item fr .

) 5 m from the listbox or choosing a menu item etc. ) M

: : " : \ m €tc. t, if 11

rogramming related to - : : - O3t 2 SRRl HE

i 1 your GUI will be contained in the callback functions. Callback

will normally be set to the . : ' R
y o the name of a function ‘as a string variable’ that needs to be invoked, but

it can also contain a Matlab expression enclosed in a string ( for simple tasks )

Programming your GUIL:
Aftel laying out the GUI and setting its component properties, the next step will be to

program its behavior.

The code contained in the callback functions will control how the GUI responds to events
resizing as well as creation and deletion of

such as button clicks, menu item selection, window

COmponents
¢ one callback Function per compunent on the

y ‘hut not always’ b
GUI interface plus a couple of extra callback functions rel
ese functions will be contained in @ $

GUIDE when you save your gul. (your—gui.m )

There will normall
ating to the 1n1tlal1zat10n and output

ingle .m file generated by

onto Matlab win_dow. All th
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Names 0
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ing the conve
o_handle”

generated by GUIDE usint

nt_
<objects_1387- G
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For examples;

The function that handles the listbox selection events for a listbox with tag <listbox?2>

will be named :

function listbox2 Callback

A function that handles a key-press over a button with tag ‘redbox 1™ will be named

function redbox1_KeyPresskcn

There will also be the following automatically generated callback functions namely:

e <guiname> OpeningFen : For use in initialization just before the GUI is made visible.

e <guiname> QutputFCn : For use to output messages onto the Matlabs command output
window.

Programuming the callback functions:
Programming the behaviour of your GUI will involve inserting your own Matlab code

into the call back functions in the GUI’s .m file.

Initially GUIDE would have generated all the commonly needed callback functions but
they will only be simple stubs, i.e. functions that contain very little or no executable code. Never-
the-less this code is ready and functioning from the very start that can be run to confirm that all

the mouse-clicks, slider-bars, pop-up menus etc. operate as expected.
Without your own code not yet being in place, all your interactions will be generating

calls to the corresponding callback functions that simply return control without doing any real

work.

Transferring data between the callback functions:

Although all the callback functions are contained within the same m file, they are
semantically separate pieces of code that do not share any data except the data passed to them via
the input parameters. |

To make the task of passing data easier, GUIDE inserts code for the creation of a
handles structure that contains all the data for the GUI objects such as the control buttons,
menus, axes.

The handles structure (named: handles ) is passed as an input parameter to all the

callback functions that make up the GUI.
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Access to datg i ;

ey a1s achiey

k ved l‘)y AT

fhe rules relating to structure« @ components of this hs iy i chb

t 4 tructures, See Matlab part 11 | bl e
2 ecture notes

Jecessing the GUI data from the handles gt

1 o DI ru(.‘fur(-.

The handles struc »
e Structure contai - .

: ams fields

: S that are named with the tag names of the

avbes AR e tag names of all the

somponents 1m your gui. As theg

v s4l. S€ s i s

E € structure |191ds must be unique it is important that all the object

tags’ have unique names.

For example if you skl
you have a radio_button which has the ‘tag’ property of ‘mediumwave’

e handl -adi y
nen the ¢ of that radio_button will be accessible via the field handles.mediumwave .
Most of : ; . :
the property related information stored in the handles structure can be altered

by using the get() and set() combination of functions.

For example.

4 get (handles.mediumwave , ‘Value’ ) will return whether the radio button is currently’
ressed (1.0) or not (0.0) Note that “Value’ is an important property of the radio button that
ndicates if it is currently in pressed position or not. -

Using the example of the radio button, if we decide to make this button invisible we can

so by setting its property named “Visible’ to string ‘off’ by using the set function in the

pllowing manner:

set (handles.mediumwave , ‘Visible’ , ‘off! ) &

':‘-’ tical examples:

xamplel: ,
| Changing- the text of

pils_hbutton.c'ompo'nent to ‘hello world’

_ Steps: ‘ e
;’-Type ‘guide’ on the command window. A window created as:
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4. Double click on the pushbutton and change the string property inside Property Inspector to

‘hello world’ as shown:

B nipecter mallibicon.. ~ O X

FontWeight Aoirmal .
+ ForegreundColer & -
HangleVisbility en x
Hotizontalklignment center 7
Intersuptible EZ On
KeyPressFen (4' r
KeyReleaseFcn ¢ f 2
ListborTep 19 s
Mex 10 2
Min 00 7
+ Pesition 146 17.53813.81.692)
SliderStep EE {1n2 deutle array) 2
m E' h:llowell:‘ 2
Style pushbuticn *
Tag pushbutton) B4
TeoltipStnng 2
UlCentexthdenu <Mene> -
Units cheracten v
Inn N

5. Save the GUI window.
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When a GULs saved, i IS Save ;

: ]. in .fig orms:
: 2. In.m
l’ 4 test

X

. hello workd -

Lxample2:
In this example we will program the push butlon o display som’e text when it is pressed.
1. Go 1o the command window and type in guide.
Choose the first option Blank GUIL
Drag and drop Static Text component 10 design layout.
Nrag and drop pushbutton component 1o design layout .

Double click the Static Text component Lo bring Up (he Property Tnspect

Change the String property sO that there is nothing inside.

Text.

Change the Tag property to display static |
. oy n component and change the String property 10

o M O B W

Similarly, double click on the Pushbutto : .
i Text pushbutton.
Display Text! and change¢ the Tag property 1 display Text_p

look like after you add the components and modify them as the
d loo 1KE

Figure shoul

following:
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9. Save the GUI window with your desired filename.

10. Now, we are going to write the code for the GUIL. When you save your GUI, Matlab
automatically generates an .m file to go along with the figure that you just put together. The
.m file is where we attach the appropriate code to the callback of each component.

Open up the .m file that was automatically generated when you saved your GUL In the

Matlab editor, click on the F= icon, which will bring up a list of the functions within the .m file.

Select “Display Text”_pushbutton_Callback.

B Editor - C:\Documents and Settings\00A2715\Desktopitest.m

DEB inGnc o aedr|oa B

@ BB -[0 + s x E& O

Add the following code to the function:

%display "Hello Wordl!" in the static text component when the pushbutton is pressed

set(handles.display _staticText,'String’,"Hello World!");

11.Now that we’ve completed both the visual and code aspects of the GUI, its time to run the

GUI to make sure it works before we move on. From the m-file editor, you can click on the

.4

- icon to save and run the GUIL The GUI should appear once you click the icon. Now try

clicking on the button to make sure that Hello World! appears on the GUI.
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SR,

Xercis

. Design the following figure

Lo reverse the string ineis _ ;
crse the sting inside the editor whenever the pushbution

vy

named (reverse) is pressed?

1 ‘;.- . bt e
| . ~
Edn Ten
SRR
b [222188

Design the following figure 10 add two numbers getting from Edit Text and putting the result

on Static Text after pressing Push Button named(Add) is pressed?

14

dtrlx dl ")ﬂd] £ 1 e i e 2
! £=4 é) B ntered 1

3. Design the foll .
)is pressed and prin

r the pushbutton (sum

{ the result to the Static Text named (0)7

wheneve
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et i S - = %
4 matix_sum_diagonal

] TERERE 0

sum

4. Design the following figure to plot selected function with specified color whenever the

pushbutton (plot) is pressed. Use editor to enter the function period. NOTE: Any

Radiobutton is selected will unselect the other and vice versa?

# radio_button_prog

perod 1

) red sin

() biack tne

PSSR = PSR-

slot
| R 8] 02 0.a a.6 0.8
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