CS

CU COMS W3101-2

Programming Languages: MATLAB

‘ Lecture 6

Spring 2010
Instructor: Michele Merler




Graphical User Interface (GUI)

» Basic GUI: a menu

» menu( )
- |If graphics are enabled, displays a menu with options
H=lE
°k = menu(’ 'Choose a Color?', ... Choose a color

’ \ ’ ’
Red', ’'Green’, ... Red

"Blue' ,’'Cyan’);
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Graphical User Interface (GUI)

» Basic GUI: a menu
» menu ()

c colors = {'Red’, 'Green’, 'Blue’, 'Cyan’};
ok = menu(’'Choose a color’,colors);
o fprintf(’'vou picked %s\n’,colors{k}):

. 4\



GUI

» There are 4 steps in creating a GUI:
1. Designing the GUI
2. Laying out the GUI (with the layout editor)

3. Programming the GUI (write the callbacks in
the .m file)

4. Saving and Running the GUI

N




GUI - Laying out the GUI

» To start the MATLAB GUI Layout Editor
creation environment, type ‘guide’ in the
command window

GUIDE Quick Start | 5|

s

Create Mew G | Open Existing GLUI

GLIDE templates - Praview
= ) Blank G (Defaulf)

L GUIwith Uicontrols

. GUIwith Axes and Menu
{L Modal Question Dialog

BLANK

[T Save on startup as: |[CilsersiGiamhoDeskiopLECEWNtited fig Browse. .

] Cancel Help




GUI Types

» Blank GUI, we can add anything we want
[ GUIDE Quick Start ﬁ

i .

Create New GUI | Open Existing GUI

GUIDE templates - Preview
= ) Blank GUI {Defaulf)

dlh GUIwith Uicontrols

dlh GUI with Axes and Menu
{1 Modal Guestion Dialog

BLANK

[~ Save on startup as: |CAJsers\Giamho\DesktoplLECBwntitled fig Browse...

QI Cancel Help




GUI Types

» GUI with Ulcontrols
[ GUIDE Quick Start ﬁ

i L=

Create New GUI | open Existing GUI |

GUIDE templates - Prevyiawy
dl Blank GUI (Defaulfy
- Ul with Uicontrals s e
o\ GUIwith fxes and Menu Density(@y[ o licu|| & English unit system
{k Modal Question Dialog
Wolumeg): 0 cuin | & S unit system
Bl ULs Calculate Fezet

[T Save on startup as: |[CUzers\GiamboDesktoplLECEWntitled fig




GUI Types

» GUI with Axes and Menu

GUIDE Quick Start

ke Lo

Create New GUI | open Existing GUI |

Al Blank GUI (Defaulf) File
Al GUIwith Uicontrols

< ) GLI with Axes and Menu
{1 Modal Question Dialog

GLIDE templates ~ Preview

plot{rand(5])

[T Save on startup as: |[C\UsersiGiambo\DesktopiLECEWNtitled fig

Browse. ..

I

Cancel

Help




GUI Types

» Modal Question Dialog

GUIDE Quick Start - = 28 |
Create New GUI | Open Existing oUI |

GUIDE templates
dlk Blank GUI (Defaulf)

h GUI with Uicontrols
dh GUI with Axes and Menu

~ Preview

= ) Modal Guestion Dialog

Do pou want to create a question dialog?

Yes Mo

[T Save on startup as: [CUsers\GiambolDesktop\LECEuntitlied fig




Layout Editor Alignment Tool

Menu Editor
T 4/4/ Tab Order Editor
_ _ g &« e - -
File Edit WView Layout Tools Help, o Run Button

S EHR A% » €

"}

Object Browser

/|| Property Inspector
M file editor

GUI Area

Components
Palette




Components

= untitled2.fig Pagragg— SRS

File Edit View Layout Tools Help

NEE $Bro o BB IH% »
(D

® | o Puzh Button

[exfT | [THT

= E

| ]

[&1| 28]

.
Push Button: creates a button the user
can click




Components

= untitled2 fig - T

File Edit WView Layout Tools Help

D& & K & B B Bl Al
3

(=) .

® & P > ‘

==| = ] ]

s

] ]

Slider: if an object in the GUI is going
to be bigger than the GUI’s window, we
can handle it with the slider




Components

= untitled2.fig E=RECE X

2 R X 1

File Edit WView Layout Tools Help

NESE| B | sBh 3%
3

B

ZEE N B
| @ |}

TAT

==l = " Radio Button

[ | 5]

=X

a :
Radio Button: enables the user to select
an option among 2 or more




Components

= untitled2fig s o .= RS

File Edit View Layout Tools Help

DEE| sBmeo o 286

3

Deser | »

HCIH

&)

—
==
=

[ Check Box

B(E |3
I.I.l_l.l.

o8|

P
Check Box: allows the user to select or
not an option




Components

= untitled2 fig

File Edit Wiew Layout Tools Help

DS HE| $BRo o & B

D »

Eciit Text

p
Edit Text Area: reads what the user
writes inside the area




Components

(4 untitled2fig | — - — BRI

File Edit View Layout Tools Help

N E e sBH D% r

Static Text

(Static Text: displays a predefined text J




Components

F§ untitled2 fig P EEX
File Edit View Layout Tools Help

DEE dBeo o 2BH 9% »

L3

= |

® | & .F'IIIFII-L.IFII Menu ll

e
Pop-up Menu: allows the user to select
among predefined options




Components

r{’ untitled2.fig . & & S

File Edit View Layout Tools Help

DEE $ B8R o s B B

Lizthox

-0 . . .
Listbox: a list of strings, which can be
| edited at run time either by the
program or the user




Components

= untitled2 fig

. " "ee
File Edit View Layout Tools Help

D E $Beo o & B

wel

Qe >

[eefT | [raw Toggle Button

Toggle Button: shows the state of some
action, by being pressed or unpressed

J




Components

7§ untitled2.fig EE

File Edit WView Layout Tools Help

D E| & 2Ro o &

Do >

A¥ES,

(Axes: provides space to draw a graph J




Components

7’ untitled2.fig P ERE

File Edit WView Layout Tools Help

DEE| 2R o &

B »

Blo|ze|E -

4 )
Panel: creates a labeled space in the
window




Components

=5 untitled2.fig P ESREENT

File Edit View Layout Tools Help

DSE| e o - sBh % »
[or] | o=
® = ~Button Graup

e
Button Group: creates a space where to
insert multiple buttons




Components

Select an ActiveX Control &J
= untitl — X
File Ed Actived Control List: Presviewy:
| -1 WideoSoft FlexArray Cortrol
-1 ¥ideoZSoft FlexZtring Control &
AVSDWDPlayerChrl Class I |

A8 ENideoPlayerClrl Class b
Adobe PDF Reader

Angular Gauge Activex Control
Apale QuickTime Contral 2.0
Audiohotes Class
Audiovizualization Ohject
BTXPParel Class

Behavior Ohject

BtHtmiLizt Class

ButtonBar Clazs
CODEAppleControl Class
COYDPlayerCtrls Ohject
CTreetiew Control
CHJISWTCHOst Object
ChideoFilePlayer Ctrl Ohject -
ChideoPlayerCore Ohject 4 |_| b
ChideoPlayverRepesatable Object
Calendar Contral 12.0

Chartx Contral

Program ID; WSFLEX weFlexArrayCtrl 1

CommonDislog Class Lacation: C:iMindowslsystem32iSFLEXS 0CK
I:ani?'whnrd1 Contrnl

Coni . . .

| Activex: allows to insert any Activex

control

Create ‘ Cancel ‘




GUI - Example: Adder

» Create a GUI where the user can insert 2
numbers and we compute their sum

Input] + Input2 = Result




GUI - Example: Adder

» 3 Static Texts
» 2 Edit Texts
» 1 Push Button

4 untitled2.fig P = B [
File Edit View Layout Tools Help

el 2o o 2B6 %

I~ -
— Static Text

® | b4

[eo]T | [TaT

=3 = : :

Eciit Text Sl Tesa Eciit Text Static Text

i{i Push Button

[ia] | 28]

=X




GUI - Example: Adder

» Properties Inspector can be opened by double
clicking on item or using the menu bar
b u tto N [ untitled2.fig _ == = ]

File Edit View Layout Tools Help
D E & e & BB e >
Yy
i Static Text
® [
[eofT | [TaT
==l 1S ——— Static Test [ oz Static Text
24 Property Inspector =ARcN X" Push Button
THT wicontral (texdf "Static Text")
+ FaregroundCalar &/ I -]
Handlevisibility w|an
HitTest ~/|on
HorizontalAlignment ﬂcenter
Interruptible ﬂnn
keyPressFen
ListboxTap 1.0
[UE=ES 1.0
hir 0.0
+-— Fosition [9.8 26.538 60.2 2.615]
SelectionHighlight ~|on
+— SliderStep [0.01 0.1] — |
String | static Text I
Style | text
Tag

texth |




GUI - Example: Adder

» Set the text ‘String’ and ‘FontSize’ properties
in the Static Text items

=5 untitled2.fig - ESHECHE X
File Edit View Layout Tools Help

DEE 2o o 2BE8 D% »

. |

s

® | [

[eo]T | [TaT

Edlit Text Edlit Text

ﬂ I Push Button
7] ]

=X




GUI - Example: Adder

» Set the text ‘String’ and ‘FontSize’ properties

in the Static Text items

ﬁ untitled2.fig A "X 1 ¢

| = | B |t

File Edit View Layout Tools Help

DESE (2o o sB6 BB »

m———

I Eclit Tesxt + \ Eclit Test

Puzh Button

|z Blelz|le|E -
K |

HEEE.




Tagging Elements

» It Is very important to assign a unique name
to each element, so that we can refer to it in
the programming stage

» We can do it by using the ‘tag’ property in the
property inspector

r @ Property Inspector [':' | =] |i:-?-_J

T gicontrol (ResultText "O")
il 213 1.0 ﬂ
fit 0.0

+— Position 93219769104 2.692]
selectionHighlight wlon

+— SliderStep [0.01 0.1]
String E|0

LICantextMenu ¥ | =MNone=
LInits | characters
UserData E




GUI - Example: Adder

» Set the ‘Tag,’” ‘String’ and ‘FontSize’
properties in the Edit Text items

=5 untitled2.fig - ESHECHE X
File Edit View Layout Tools Help

DEE 2o o 2BE8 D% »

: o o

_— Static Text

® | M

[eo]T | [TaT

= e | ——

== El in: Text @ Static: Tewxt
/ PuL=zh Button

St ~— —

]

=X




GUI - Example: Adder

» Set the ‘Tag,’” ‘String’ and ‘FontSize’
properties in the Edit Text items

B | B

— UIContexthenu
— Units

— zerData

— Walue

— Wisikle

:IﬁNu:uner
jcharacters
it

Ll [0.0]
:In:un

ﬁ? untitled2.fig s & @ Property Inspector E@Iﬁmi

File Edit View Layout Tools Help [T wicontral (edits "™

D E| L Eeo o & [ ma 1.0 4]
— Min 0.0

h +— Position 6.2 19.769 20.4 2 769

— SelectionHighlight w|an
+— SliderStep (.01 [

L] : —
—— Btring ]

EDO|T e = . — s
ovle  wleor |
e




GUI - Example: Adder

» Set the ‘Tag,’” ‘String’ and ‘FontSize’
properties in the PushButton item

= untitled2.fig

b

@ Property Inspector

SelectionHighlight

mE nL=hhfior [ Static Tesd
PuL=zh Button ’

UlIContextMenu
Lnits
UserData
Yalue

Visible

= |EH| 4 | 4

|q|..

uicontrol (executeButton "=")
IE=FS 10 ﬂ
fir 0.0

+— Position

[68.619.769 21.4 2.538]

characters

[0.0]
ar

\—/




GUI - Example: Adder

| united2ia P

File Edit WView Layout Tools Help

NEH $ro o aBB % »

ool B30 |0 | B[RV | B

MELRERDEE:




Saving the GUI

» MATLAB saves the GUI in 2 files:

» .fig file, containing a complete description of the
GUI figure, layout and the components of the GUI

- Changes to this file are made in the Layout Editor

» .m file - containing the code that controls the GUI

> You can program the callbacks in this file using the M-
file Editor

H




MATLAB Handle Graphics

» Handle Graphics refers to the system of
graphics objects that MATLAB uses to
implement graphing and visualization
functions.

» Each graphics objects is defined by:

- A unique identifier, called handle

- A set of properties, defining its appearance




MATLAB Handle Graphics

» Handle Graphics objects are organized in a
hierarchy

Root

fwas Uicontnal Limenu Uicomextmenu

Patch Rectangle Surfacs




MATLAB Handle Graphics

» There are 2 ways to obtain an object’s handle:
> Upon creation:
*h = plot(x,Vy);

- Using dedicated functions:
- 0 - root object handle (the screen)
-+ gcf - returns the handle for current figure
- gca - returns the handle for current axes
- gco - returns the handle for current object
- gcbf - returns the handle for callback figure
- gcbo - returns the handle for callback object

o




MATLAB Handle Graphics

» Modifying Properties

- Return a list of all object properties and their current
values:

* get(handle)

(e]

Return current value of an object property:
* get(handle, ‘PropertyName’)

(¢]

Return a list of all user-settable object properties and their
current values:

* set(handle)
* set(handle, ‘PropertyName’, ‘NewValue’)

Example
* X = [-pi:0.01:pi];
* plot(x,sin(x));

o

o

set(gca, ’'XDir’ "Reverse’) ; ‘\
All the above can also be modified using the Property Editor®™




Programming the GUI

A callback is a sequence of commands that are executed
when a graphics object is activated

v

Stored in the GUI's M-file

v

v

Is a property of a c_?raphics object (e.g. CreateFnc,
ButtonDwnFnc, Callback, DeleteFnc)

v

A callback is usually made of the following stages:

|. Getting the handle of the object initiating the action
(the object provides event / information / values)

2. Getting the handles of the objects being affected (the

object whose properties are to be changed)

. Getting necessary information / values
. Doing some calculations and processing
. Setting relevant object properties to effect action




Programming the GUI

» Edit the callbacks for the Edit Text boxes

= untitled2.fig ., See0s = [ S|
File Edit View Layout Tools Help

DEE 2o o 2BE8 D% »

. o b :
_— =tatic Text

® | [

[eo]T | [TaT

= e | ——

== EH in:Te:-:t @ e B Static Tewd

T = o

wi) (= ™ (o -

]

=X




Programming the GUI

With the f. menu we can jump to any function in the .m file

| Editor - Ch\Users\GiambehDesktoph\LECE\myfirstGuim*

T~ -

File Edit Text Cell Tools Debug Desktnp Help o | A X
N H|f B o oG 2| B BB DB | steckpese -] ERnR=N=ln
i function varargout = rstiEui -
2 % MYFIRIZTGUI M-file for myl checkboxl Callback
K] £ HY¥FIRSTGZUI, by itse! editl_Callback (E3TGUI or raises the existing
4 % singleton®. )
. editl CreateFcn
5 %
5 5 H = MYFIRSTGUI rerwr Séecute Callback Ly MYFIRSTGUI or the handle to
7 % the existing =inglet inputl Callback
=] 5 inputl CreateFcn
9 % M¥YFIRSTGUI (' CALLEACE Input?_Callback nandles,...) calls the local
10 % function nawmed CALLE Input?_CreateFen rith the given input arguments.
1 i listboxl Callback
1z % NYFIRSTGUI|'Properts o oo- oo .= 5 new MYFIRSTGUI or raises the
13 £ exizting singleton?®, listboxl _CreateFen left, property walue palirs are
14 % applied to the GUI ¥ myfirstGui_OpeningFcn hingFunction gets called. An
15 % unrecognized propert rryfirstGui_OutputFen L11e makes property application
16 % stop. All inputs ar popupmenul_Callback 1i OpeningFon via varargin.
17 N popuprmenul_CreateFcn
15 £ *Zee UL Options on Choozse "GUI allows only one
. . . pushbuttonl_Callback
19 % instance to run (=it
20 % radiobuttonl_Callback
z1 % Zee also: GUIDE, GUIDATL,  sliderl Callback
22 sliderl_CreateFcn
23 ¥ Copyright 2002-2003 The I togglebuttonl_ Callback
z4
25 % Edit the abowve text to modifvy the response to help myfirstcui




Programming the GUI

function Inputl Callback (hCbject, eventdata, handles)
hibiject handle to Inputl (see GCED)
eventdata reserved - to be defined in a future wersion of MATLAE

A A A

handles structure with handles and user data (see GUIDATA)

% Hints: get (hUbject,'3tring') returns contents of Inputl as text
inl = str2double (get (hobject, 'String')1); % returns contents of Inputl as a double
if (isewptvy(inlf )
set (hdbhject, 'String' ,'0")
end
guidata(hChiject, handles):

function Inputz Callback(hObject, eventdata, handles)

Y hlbject handle to Input:s: [(see GCEOD)
2 ewventdata reserved - to be defined in a future werzion of MATLAE
% handles structure with handlez and user data (see GUIDATAL)

% Hint=s: get (hObhject,'3tring') returns contents of Inputd as text
in2 = stridouble(get (hObject, 'Ztring'l) s % returns contents of Inputid as a doukble
if [(isemptyiinzZ))

set (hobject, 'String' ,'0O")
end

guidata (hObject, handles):




Programming the GUI

function Inputl Callback (hCbject, eventdata, handles)

% hilbject handle to Inputl (see GCED)

¥ eventdata reserved - to be defined in & future wer=sion of MATLAE
% handles structure with handles and user data (see GUIDATA)

% Hints: get (hUbject,'3tring') returns contents of Inputl as text
inl = str2double (get (hobject, 'String')1); % returns contents of Inputl as a double

if (isempty(inil)
set (hibject, 'String' ,'0")

handles is a struct containing all the
graphics objects in the GUI

guidata(hChiject, handles):

function Inputz Callback(hObject, eventdata, handles)

Y hlbject handle to Input:s: [(see GCEOD)

¥ ewventdata reserved - to bhe defined in a future wersion of MATLAE
% handles structure with handlez and user data (see GUIDATAL)

% Hint=s: get (hObhject,'3tring') returns contents of Inputd as text

in2 = stridouble(get (hObject, 'Ztring'l) s % returns contents of Inputid as a doukble
if [(isemptyiinzZ))

set (hobject, 'String' ,'0O")
end
guidata(hdbhiject, handles) ;




Programming the GUI

» Edit the callback for the Push Button

= untitled2.fig _ .
File Edit View Layout Tools Help
DEE 2o o 2BE8 D% »
A ] o
_— Static Text
@ | [
[eo]T | [TaT
= I I
== = .
£l Eclit Text Static Text Eclit Text O\ Stetic Text
ﬂ PuL=zh Button >
][ T
=X

—




Programming the GUI

-

% ——— Executes on button press in Execute,

function Execute Callback (hUbject, ewventdata, handles)

¥ hobhject handle to Execute [(see GCEO)

¥ eventdata reserved - to be defined in a future wersion of MATLAE
%* handles=s structure with handles and user data (see GUIDATA)

inl = getihandlezs.Inputl, 'String']):;

inZ = getlhandlezs. InputZ, 'String']):;

¥ a and b are wvariablez of Strings type, and need to he converted
% to wvariables of Number type before they can he added together

2uml:Z = strZnum(inl) + strdnumiinZg) !

SumlZstr = numZstr (SwmlL) !

% need Lo convert the answer bhack into 3tring type to display it
set (handles.ResultText, 'String' ,sumlz2str) ;

guidata(hOhiject, handles) :




GUI - Example: plot

= untitled.fig - Ty T = B

File Edit View Layout Tools Help

DEE s Reo | 2B SN >

x start % stop ‘
I

| | |

J Drasy sinlx)

EREAE

& |=|8|0]|3|e|E ]
K|




GUI - Example: plot

% ——-= Executez on button press 1in pushbuttonl.
function pushbuttonl Callback(hObject, ewventdata, handles)

% hobhject handle to pushbuttonl (see GCEO)

* eventdata reserwved - tLo bhe defined in a future wversion of MATLAE
% handles structure with handles and user data (see GUIDATA)
xLow = strinum(get (handles.editl, 'String') ) ;

*High = strinum(get (handles.edits,'String' 1)
*x = [=xLow : 0.01 : =High]:

axes [handles.axes1); = select the awxes where to draw

plot (x,s3in(=x)1):
set (handles.axe=s1l, 'Linelidth' 4] ;
guidata(hOhject, handles) ;




GUI - Example: plot

R —
n untitled ==l ]
x start x stop
I 3 I 3 Drawy =in(x) |
1
0.5 '
0
1 2 3




GUI - Example: plot

» 1m = imread (' img.jpg’) .

» 1mage(1lm, 'parent’,handles.axes!);




