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What is a GUI7?

Qraphical User Interface

(Aside - what is “wgsiwgg”?)




MatLab Provides a tool called the

Qraphical User Interface Qevelopment
Environment

(GUIDE)
A GUI used to create GUI’s.

You can also be a masochist and write the code
From scratcn.



A GUI should be consistent and easilg

understood.
(hc you need the manual, there’s a bug in the program or a flaw in the gui. Non-UNIX Philoso]:)hgl)

Provide the user with the abilitg to use a program
Without having to worry about commancls to run
tl’lé actual Program.

Possible components of a GUI -

Pushbuttons Menus
Sliders Interactive Grapl*xics
List boxes ....etc



b, Essential Parts of a GUIJ —
]

Graplmcal Com onents
Pushbuttons edit boxes sl ers, labels) menus,

Static Components
Frames, text strings

Both created usmg the MATLAB function
uxcontrol




D) Essential Parts —
2

l:igures — COH‘IPOﬂCﬂtS are contained in ﬁgures.

b

Callbacks — The functions which Per{:orm the
requirecl action when a coml:)onent 1S “Pushecl”.



GUIDE Prol:)er’cies

A”ows tl’lé user to clrag and drop components
that he/she wants in the “lagout” area of the GUI.

Al “guide” GUJ’s start with an opening function.

Callback is Pemcormecl before user has access
to GUII.



GUIIDE stores GUIs in two mes, which are
generated the first time you save or run the GUI:

_ fefile - contains a complete description of the
GUl gure layout and the comPonents of the GUI.
Changes to this file are made in the Lagout Editor

— .m fle - contains the code that controls the
GUll.
You program callbacks in this file using the M-file
Editor.



Creating a GUI
Tgpical stages of creating a GUI! are:
I. Designing the GUI

2. 1a ing out the GUI
Usingt e Layout Editor

3. Programmin the GUI
Writing callbacks in the M-file Editor

s Saving and Running the GUI



/—\sscssing the Value of Your GUI

Ask 9oursel1c two basic questions when clcsigning
your GULL

- Do the users alwags |<now Where theg are’”’
- Do theg alwags know where to 20 next?

Constantlg aﬂswering these two questions will
help you keep N Perspcctive the goal of your
GUI



Callback function
The “meat” of the GUI process.

Opening function is first callback in every “guide”
generate& GU.

Usua”g used to generate data used in GUII.

CB”bBCI(S Clé‘ﬁﬂé Wl"lat WI” hBFPCﬂ WI"!CI"! a ﬁgure

ComPonent is selected.

You must write the callback codell!!



Summary
At command prompt type “guicﬂe”.
Lay out your GUI'In the lagout editor-.
Define data in Opening Function.

E‘clit/Align your components using
- Tools Menu
~ Align
- View menu
~ Prol:)ertg lnspector

Write the Callbacks

(This is the most difficult aspec’c when creating GUI’s)



OO0 GUIDE Quick Start

Create New CUI  Open Existing GUI 1

CUIDE templates ~Preview

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

BLANK

] Save new figure as: /Users/smalIey/Documents/N’ (' Browse... )

( Help ) ( Cancel ) ( OK ) i

/.
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Tag: figurel

Current Point: [331, 30] Position: [728, 409, 784, 452] Y



Writing Callbacks (the hard Part).

A ca”back 1S a sequence of commands (Function)
that are execute when a f'raphics
object s activated.

I _—



Callbacks are stored in the GU/I’s m-file.

Callbacks are a property of a gral:)hics object
(e.g. Createlnc, ButtonDwnfnc,
Callback, DeleteFno).

(Also called an “event handler” in some Programming languages.)



A callback is usua“g made of the Fo”owing stages:

I. Gethandle of o Ject initiatin% the action
(the object Provicles

ent / information / values) .

2. Get handles of oéjects being affected

(the object thatwhose pro erties are to be ¢ angeci}.

3. Getting necessary information / values.
4 Doing some calculations and Processing.

5. Setty ng relevant object Prol:)erties to eftfect
action.



| et's create a GUI that l:)lots a function that we
can interactivelg sPecth.

We ﬁrst |ag out the basic controls f:or our
program, selected from the menu along the left

SiClC:

axes,

static text,
edit box,
and a button.



Define and Place the axis, static text wil have the prompt
for the function) : CCllt text (to interac’civelg enter the function), anCl d

button to clo tl’]C Plo‘c.

T R -

cOO0O0O untitledl.-ﬁg> -
File Edit View Layout Tools Help
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Current Point: [723, 14] Position: [663, 51, 88, 37] Y



Basic Elements of our GUI-

axes: a Place to clraw.

static text: text that is s‘cuck/ fixed /static on the
screen, the user can't edit it.

edit box: a white box that the user can tgpe inPut
into.

button: Pem[orms an action when user clicks on it.



The ProPertg l nsl:)ector

When you double-click on a control, it brings up
a window listing all the Properties of that control
(font, position, size, etc.)

Tag ~ the name OF the control N the cocie. bes’c to
rename it to something identifiable ("PlotButton”
vs "button!”)

String ~ the text that appears on the control
Foregrouncholor ~ color of the text

Backgrouncl(:olor ~ color of the control



000 Inspector: uicontrol (PlotFunction "Plot Function")

\

Enter text strin g for
Puslﬂbutton

Bl T
» BackgroundColor ﬁl —
BeingDeleted off
BusyAction queue 5
ButtonDownFcn ﬁ, &
CData ﬂ [0x0 double array] @
T callback ﬁ, Y%automatic &
Clipping on 5
CreateFcn ﬁ, &
DeleteFcn ﬁl @
Enable on L
> Extent [0011.571 1.214]
FontAngle normal “F
FontName Helvetica rd
FontSize 10.0 &E
_ FontUnits points -
FontWeight normal 5 !_]
» ForegroundColor ﬁl |
HandleVisibility on i
HitTest on 2
HorizontalAlignment center 5
Interruptible on =
KeyPressFcn ﬁ, &
ListboxTop 1.0 @
Max 1.0 @
Min 0.0 &
> Position [94.571 3.571 12.571 2.643]
SelectionHighlight on =
> Siiderstep [0.010.1] /
String £ Plot Function @
Style pushbutton -
Tag PlotFunction < @
TooltipString
UlContextMenu <None> v k(
Units characters 52
UserData ﬂ [0x0 double array]
Value ﬂ, [0.0]
Visible on

Enter tag for
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File Edit View Layout Tools
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>

Current Point: [344, 7]




Running

I you press the green arrow at the toP of the GUI
editor, it will save your current
version and run the program.

The first time you run it, it will ask you to
name tI’IC Program.

Our ﬁgure looks about rightj but it doesn't do
aﬂgthiﬂgget.

We have to cleﬁne a c:a”back For the button so It
will Plot the function when we press it



000 GUIDE

9 Activating will save changes to your figure and M-file.
NG 2 Do you wish to continue?

1 Do not show this dialog again

(No)(Yes)

Save As:

Save As: ] PlotFnCUIEX

[ [ MATLAB

0 Name A Date Modified |

E] .DS_Store Monday, November 30, 2009 5:53 PM A
E] .sachist Monday, November 23, 2009 8:12 PM :J
D 001221XA.COR Monday, August 25, 2008 11:03 AM
ﬂ 001221XA.RAW Monday, August 25, 2008 11:03 AM
% 001221XA.SPC Monday, August 25, 2008 11:03 AM
[;] 001221YA.COR Monday, August 25, 2008 11:03 AM
j 001221YA.RAW Monday, August 25, 2008 11:03 AM
jl 001221YA.SPC Monday, August 25, 2008 11:03 AM
|:] 001221ZA.COR Monday, August 25, 2008 11:03 AM
J 001221ZA.RAW Monday, August 25, 2008 11:03 AM
-; 001221ZA.SPC Monday, August 25, 2008 11:03 AM
|;1 001231XA.COR Monday, August 25, 2008 11:03 AM LE

File Format: [ Figures (*.fig)

New Folder

Cancel



Pile of windows — GUIDE design window, m file
with code for GUI, window wit running GUII.

00 Editor - /Users/

lley/Doc /MATLAB/PlotFnGUIEX.m

Fi}\ Edit Text GCo Cell Tools Debug Desktop\\Window Help

ﬂﬂD@l BB o 9 - e

Bl -8 8 8 @ B B @ sack | Bse v| fr

000
File Edit View Layout Tools Help
NEHE &« R 9 ¢ & BHA4

Tag: figurel

CSI SRTM 90m DEM Digital Elevation Datab...
~_17_interference_phenomen_files

- 10+ = (11| x o o O

gul_state.gul_Callback = strZfunc(varargin{l});
nd
i\ nargout
[varargout{l:nargout}] = gui mainfcn(gui_State, va });
e
gui _mainfcn(gui State. vararain{:}):
end
44 % End initializat
45
46
47 % --- Executes Jj
48 function PlotFn
49 This function
50 hobject
51 eventdata
52 handles
53 varargin
54
55 Choose default ¢
56 - handles.output = h
57
58 % Update handles
59 - guidata(hObject,
60
61 % UIWAIT makes PlO
62 % uiwait(handles.f
63
64
65 % --- Outputs from
66 function varargout
67 % varargout cell
68 % hobject
69 % eventdata re:
70 % handles
71
72 % Get default comm
73 - varargout{l} = han
74
75
76
77 function editl_(
78 % hobject
79 T! eventdata re
80 % handles
81
82 % Hints: get(hObje
83 %
84
85
86 % --- Executes during object creation, after setting all properties.
87 function editl_CreateFcn(hObject, eventdata, )
88 % hObject handle to editl (see GCBO)
89 % eventdata reserved - to be defined in a future version of MATLAB
90 % handles empty - handles not created until after all CreateFcns called
91
92 % Hint: edit controls usually have a white background on Windows.
93 % See ISPC and COMPUTER.
94 - if ispc && isequal(get(hObject, 'BackgroundColor'),
95 - set (hObject, 'BackgroundColor', 'white');
96 - end

% --- Executes on button press in PlotFunction.
function B, ¢ % ( " , handles)
101 % hObject handle to PlotFunction (see GCBO)
T\ eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

PlotFnGUIEX

get (0, 'defaultUicontrolBackgroundColor'))

PlotFnGUIEX



Buttons “work” (respond when click inthem), can enter text.
But nothing haPPens.

Have to write callback routine to sPechCy what

haPPCﬂS.

PlotFnGUIEX




Writin g Ca

ASs notecl, when yourunt

two ﬁles.

lbacks

ne program, it creates

gour_gui.ﬁg —— contains the lagout omcgour
Controls

9our_gui.m -~ contains

Cocle that defines a

ca”back Function For each o1c your controls

We genera”g don't mess with the initialization code
in the m-file.

We Wl” PT’Obabl\(ﬂ IGBVC many O]C tl"!C COﬂtFOI

Cd

backs blank.



Writs ng Callbacks

In our examlole, wcjust need to locate the

function for the button.

This is Whg itis iml:)ortant to have a goocl Tag SO
we can keep our controls straight.

You can also right-click on the control anci select
View Callback.



Writing Callbacks
lnitia”g the button callback looks like this.

$ —-—-- Executes on button press in PlotFunction.

function PlotFunction Callback(hObject, eventdata, handles)
% hObject handle to PlotFunction (see GCBO)

% eventdata reserved - to be defined in a future version of
MATLAB

% handles structure with handles and user data (see GUIDATA)

We can delete the comments and tgPe code.

Note every function has the Paramc’tc—:r handles.
This contains all the controls:
handles.PlotButton, handles.editl,

handles.axesl,



We can add variables to handles to make them
available to all functions:

handles.x = 42;




Writi ng Callbacks

We can |oo|< up any Prol:)ertg omc a control with
the get function.

Similarlg) we can clﬁangc any property with the set
function.

This is where things get complicate&



Writing Callbacks

We need two callbacks.

1) We want to get the String typecl into the edit
box

2) and Plot it.




function

function

| ook at Prol:)erties |
insl:)ector and m file to see
how things match up.

EnterFN |

EnterFN |

Callback(hObject, eventdata, handles)

CreateFcn(hObject, eventdata, handles)

-

» BackgroundColor
BeingDeleted
BusyAction
ButtonDownFcn
CData
Callback
Clipping
CreateFcn
DeleteFcn
Enable

> Extent
FontAngle
FontName
FontSize
FontUnits
FontWeight

a » ForegroundColor

HandleVisibility
HitTest
HorizontalAlignment
Interruptible
KeyPressFcn
ListboxTop
Max
Min
> Position
SelectionHighlight
» SliderStep
String
Style
Tag
TooltipString
UlContextMenu
Units
UserData
Value
Visible

on
@ [1x1 function_haRdle array] @(...
|

on

[0011.857 1.214]
normal
Helvetica
10.0
points
normal

& -
on

on
center
on

|
1.0
1.0
0.0
[21.286 3.571 715671 2.786]
on
[0.010.1]

£ | enter function

edit

EnterFN

<None>
characters

ﬂ [0x0 double array]

| [0.0]
n

o]

% % % % 0% % S 9

% % % S 499

S S % 0 S

T




1) We want to get the string tgl:)ccl into the edit
OX

Blue Proclucecl b guicle, have to add the black
(one line). Variable handles.EnterFn created
here.

function EnterFN Callback(hObject, eventdata, handles)
% hObject handle to EnterFN (see GCBO)

% eventdata reserved - to be defined in a future version of
MATLAB

% handles structure with handles and user data (see GUIDATA)

$ Hints: get(hObject, 'String') returns contents of EnterFN as
Eext

% 1ble(get (hObject, 'String')) returns contents of
EnterFN as a double

handles.EnterFn=get (hObject, 'String');




2) and Plo’t it

Blue Producecl bg guide, have to add the stuff in
black (a couple of lines). Variable
handles.EnterFn created bg us, while
handles.axesl created bg guide.

% —-—- Executes on button press in PlotFunction.
function PlotFunction Callback(hObject, eventdata, handles)

% hObject handle to PlotFunction (see GCBO)

% eventdata reserved - to be defined in a future version of
MATLAB

% handles structure with handles and user data (see GUIDATA)

x=-10:.01:10

s = get(handles.EnterFN, 'String');

y = eval(s); %eval just evaluates the given string
handles.axesl; %Subsequent commands draw on axesl.

plot(x, y);
grid;



Final result.

>> PlotFnGUIEX () () O PlotFnGUIEX




