Tuesday — part 4

Petr Kropik

MATLAB — GUI and multimedia

6. Graphical user interface — drawing layout, dev@pment, basic skills. Development of a simple
graphical user interface application.

Example:
Simple GUI application development:
1. Typeguide in MATLAB command window or start it from menu &> New -> GUI.

+):MATLAB

File Edit Debug Deskkop ‘Window Help

H-File rrert Directory: I OnProgramy MATLABTO1 work
open. .. Chrl4+0 Figure
Close Command Window Variable
= , mand Window
Irmport Data, .. Made]
Save Workspace Az, .. Chrl+5
Set Path... File Tyt &
Freferences. .. T
Page Setup...
Print...

Primt Selection, ..

1 0. bluiboclsiwaitbar. m

2 0. logsigraph_R67_04.m
3 LY logsicale_core_04.m

4 O, dialogsivyp_pr_04.m
Exit MATLAB Chrl4+G

2. Select “Blank GUI (default)”.

GUIDE Quick Start |

Create New GUI | Open Existing 6UI |

GUIDE templates - Preview
«): Blank GUI (Defaulfy

e

i GUIwith Uicontrols
. GUIwith Axes and Menuy
4\ todal ciuestion Dialog
BLANK
[T Save on startup as: |DIProgramyMATLAET 01 wearkiuntitled. fig Browse. .. |

0] 34 I Cancel | Help |
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3. Select menu File -> Preferences.
4. Here select GUIDE -> Show names in component @a{attd check it).
Preferences Jo ] 4

GUIDE Preferences

v Show toolbar

¥ Show names in component palette &

v Show file extension in window title

[ Show file path in window title

v Showw save confirmation on activete
1 ¥ Show save confirmation on export

¥ &dd commerts tor neswly generated callback functions

Ok Cancel | Apply | Help |

& untitled.fig =]

Fil= Edit Wiew Layout Tools Help

DS R o 2B D~

I Rk Select

Push Buttan

D

e Slider

@ Radio Button

B Check Box

el Edit Text

i1 Static Text Lt

&= Pap-up Meny <~ — LLabels on buttons

El Listhox

[ Toggle Button

i{ﬂAxes

[T Panel

[*&| Button Graup
ActiveX Control
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5. Resize the GUI (using mouse drag).

& untitled.fig
Fle Edit Wiew Lawout Tools Help

~=lol]

DESH| i Ero o | 2EBH H2%

I k Select

Push Button

o= Slider
@ Radio Button

[ Check Box
e Edlit Ted

Tr Static Text
=2 Pop-up Menu

El Listbox

Toggle Button

I aves

%] Panel
"% Button Group
ZX ActiveX Control

6. Menu Tools -> GUI Options — there is possible tbigesome parameters of GUI, for exaple, if it

resizable, colour scheme etc.

GUI Options

Resize behavior: INDn-resizable

Corntnand-line accessibility: ICaIIback [GUI becomes Current Figure within Callbacks) j

—{* Generate FIG-file and M-fils
[+ Generate callback function prototypes

[ GUI allowes only one instance to run (singetan)

[+ Use system color scheme for background (recommended) e

(" Generate FIG-file only

Ok

Cancel | Help |

7. Select Push button from the left-handed panel aad i into GUI.

File Edit Wiew Layout Tools Help

NEE $BRo o BB O

Fush Button

® Radio Button

] Puzh Buﬁonl-s
e Slicer
—_— '\

B Check Box
[e2lT Edit Text
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8. Using right-click menu, copy two times this button.

File Edit Wew Layout Toos Help Fie Edt WView Layout Tooks Help
~ . a

DESH s BRo - aBhH Ofe| (DS iodec sBH UHe ~
l—k - Ik Select
] Push Button

Push Button T
== sk Entton] e Slider push Button
|mEe | —  Ccut ® Radio Button
@& Radio Button & Check Box
M Check Box Foo— e || Edit Text
[T Edit Text Clear w1l Static Text + Snap to Grid 9
T Static Text Duplicate == Pop-up Menu Run

b El Listhox )

=2 Pop-up Menu Bring to Front = GUI Options...
=H = Togole Button
Sl Listh
SR LIshox Send to Back id— Property Inspectar
6Tl Trrmla Buotan AXES— Mhiart Brmaear

v

-
Flle Edit Yiew Lavout Tools Help

DEH| s2R- - |2BH I

k Select

[2] Push Button

o= Slider Push Buﬂonl

® Radio Button
[ Check Box
Wl Edit Text Push Buton |

T Static Text
=3 Pop-up Menu

Ell Listhox Puzh Button |

[ Toggle Button
k}{Axes

% Panel

"8 Button Group
EX ActiveX Control

9. Create a new panel (from left-handed panel) andenbostons into this panel.
& untitled.fig
File Edit Yew Layout Tools Help

DER | BB - | $EBH THS »

I k Select

Push Button )
e Slicer rPanel

@ Radio Button Fush Eiul'tnnl

b Check Box o Bt

T Edit Text —I

™ Static Text push Button

== Pop-up Menu I
=l Listhox

T Togole Button
i Axes

%] Panel

"8 Button Group

=X Artived Cantenl
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10.Create a Static Text, Pop-up Menu and Axes.

& my_First.fig

File Edit Wiew Layout Tools Help

DS H| sl | aBH R »

I k Select ‘
Fush Button || | o

e Slider ~Panel

@ Radio Button Push Burt-:n|
A Check Box | axesl -

Push Buttan |

[l Edlit Text

W Gtatic Text || | || Push Button |
=5 Pop-up Menu | | | |
=l Listhox Static Test
F& Toggle Button |
il s | IF‘Dp-up e :I
(%] Panel

"2 Ruttnn Groun

11. Align objects (for example buttons) using align meho select more than one object, use mouse left-
click and simultaneously with key Shift or Citrl.

& my_first.fig

File Edit View Lawvouk Tools Help
D@ 4 BRRe | & B

I k Select

B %

Push Buttan |

e Slider | [Fans!

(§=2] =) Align Objects o ] | i _PUSh Eiuth:unl.

b Ch vertical Push Button |

IED | pign off | O0° | efe| olla| | || = :

4T Stz — Puzh Button |
_— o, O3 O | o —

mpg | Distribute I = ) =

| |
SliLis | ¥ Setspacingl?ﬂ pixels Static Text

& To | |
l{_ﬂﬂ\xs ~Haorizantal IPDp-upMenu ﬂ
%IPa | algn o |2 B | o
"8 Bu

Distribute i e R B
=X Act

~ Setspacinglzﬂ pivels
aopty | cancel

12. Small adjustments of selected objects positiorpassible using arrows keys.
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13.Now we can change some objects properties. Sekeat iew -> Property Inspector (it is available
with use of mouse right-click on object).

& my_first.fig | 23 Property Tnspector =1of x|
File Edt View Layout Tnoks Help
3 uicantral (] 1 "Pap-up Menu")
> 2 E
=g B o o ‘ & [ [+ BackgroundColor ] -
I k Select \‘ — BeingDeleted off
— BusyAction :lqueue
[#] Push Button — ButionDownFen
= lider —CDala Jiii]
® Radio Button — Callback _I my_first(nopupmenul_Callback\gcha,
axes! | — Clipping >|on
(A Check Box > 0
— CreateFen my_first{’popupmenu’_CreateFcn’,geh
[l Ecit Text — DeleteFcn
1| Static Text — Enable ﬂon
3 Pap-up Menu [+ Extent [D013,41,285]
= = — FontAngle :lnurma\
Ell Listhox
— Fonthame MS Sans Serif
& Toggle Button — FontSize 8.0
kﬂAxes | — FaontUnits ﬂpomts
%1 Pansl — Fonteight ﬂnorma\
= [+ ForegroundCalar ol
8 Buttan Graup - Handlevisibilty ~=lon
2X Activex! Cantrol — HitTest ﬂ an
— HorizontalAlignment ﬂcenter
— Interruptible jon

14. A high important attribute is thEag property. It is used to “communicate” between ta-énd GUI, i.e.
GUI object is called in m-file, using thisag.

+— SlUETSIEY [
String Elpeaks
Style :lpnpupmenu

plot_popu
ToaltipString
LIContextienu ;I{NDFIE}

1 lmite —Ialﬂﬂuﬂﬂ‘ﬂuﬂ

15.Now it is the time to activate the GUI. Use greeangle at the right side of the GUI editor. An 8av
as... dialogue automatically appears and automatieall be opened m-file editor with source code.

File Edit Wiew Layout Tools Help

DS W s Bde | s EBEH D% »
Ik Select ‘ ‘ ‘
[=] Push Button
- Plct types
& Siger
® Radio Button M
axes] |
b Check Box v |

16.Your application starts.

) my_first ] |
1, Plot Types
Surf
03
Mezh
0B
Contour
0.4 |
Select Data
02
Ipeaks - l
il L .
0 05 1

17.Generated code now should be completed by intedysater code, which implements computations,
implementation of equations, calling another msfiggc. This custom code is known aalt-back
functions”.
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18.Now select call-back function, which is called gveme, when the application starts.

B Editor - D:hUzivatele', Petrt Work"'!_Regensburg’!_Matlab_priklady' eng_Regensburgg

Fil= Edit Text Cell Tools Debug Deskiop Window  Help

D H| iR o o Sihf 00 BRE P8 -
function warargout = fi vy _First

MY FIEST M-file E m; f£:  contour_pushbutton_Callback
I-IY_FIRI T by itself,  mesh_pushbutkon_Callback I or ra

singleton®. ry_First_OpeningFon

£

2

£

% my_Ffirst_OukputFen

% H = HY_FIR refurn:  plot_popup_Callback W FIRST
% the existing =inglet plat_popup_CreateFen

%

£

surf_buktan_Callback
MY FIBST('CALLBACE' Aromrgeco, evencoate, INILleEsS, . . .

e mia d mme mmmme = A1 AT T TVASTE 2o WETT WM OT T OB om 2 o Te T = end

BV ' B B Y iy Y R LR S R

n

19.Please insert here this code (generating firs).plot
%Create the data to plot
handles.peaks = peaks(35);
handles.membrane = membrane;
[X,y] = meshgrid(-8:.5:8);
r = sgrt(x."2+y."2) + eps;
z = sin(r)./r;
handles.sinc = z;
handles.current_data = handles.peaks;
surf(handles.current_data)

20.Now switch back to the GUI editor and run applicat(green triangle).

21.1t is possible to find the call-back function whielp of GUI — right click mouse on the object (for
example button) and select View Callbacks -> Cakba

rPlot Types
Surf I
|}
Cut

Me  SOpY
Faste

— Clear
car

Duplicate

T Bring to Front
Send to Back

—-Ipeaks Froperty Inspector

Ohject Browser
hi-file Editar

CreateFcn

Eroperty Editor

DeleteFch

ButtonDownFeon
kKeyPressFeon
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22.

23

Please update callback functions of buttons withis code:

function surf_button_Callback(hObject, eventdata, h
surf(handles.current_data);

function mesh_pushbutton_Callback(hObject, eventdat
mesh(handles.current_data);

function contour_pushbutton_Callback(hObject, event
contour(handles.current_data);

function plot_popup_Callback(hObject, eventdata, ha
val = get(hObject,'Value');
str = get(hObject, 'String";
switch str{val};
case 'peaks'
handles.current_data = handles.peaks;
case 'membrane’
handles.current_data = handles.membrane;
case 'sinc'
handles.current_data = handles.sinc;

end
guidata(hObject,handles)

.Now we can bring back the GUI editor.
24.

andles)

a, handles)

data, handles)

ndles)

It is possible to navigate the GUI components ushbgect Browser.

& my_First.fig

File Edit Wiew Lawout Tools Help

DS | é 2R |2 BH

I k Select

[sk1 Push Button

=%

/}7. Plat Types
|7 St

al

= Slider
@Rd'—Bﬂ *! Dbject Browser
ad|0 sutan
axes]
B Check Box
[l Edlit Tesxt (98] wicontral (surf_buttan "Surf")

T Static Text
== Pop-up Menu

El Listhox
[ Toggle Buttan

Ind pups

(] vicontrol (mesh_pushbutton "kl esh™

(o] vicontrol (contour_pushbutton "Contour')
THT wicontrol (text! "Select Data™)
(= wicontrol (plot_popup "peaks™)
M axes (3xes1)

25.Now test application using green triangle, ;) again

26.Close GUI editor and test to run application frolAM.AB Command Window.

Congratulation, your first GUI application in MATLA B is finished.
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