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MATLAB is well known for its numerical problem solving
power. Traditionally programs written by engineers have very
simple interfaces, and often only the author is the one who uses
the program once it is completed. There are occasions where a
more polished user interface, specifically a graphical user inter-
face (GUI) isdesired:
* You wish to have a nontechnical, yet computer literate, per-
son use your programs to perform some ongoing data analy-
sistask, etc.

* You wish to share your tool (program(s)) with other members
of your work group, but want the interface to be friendly

* You arewriting a utility function for your own use and would
like it to be easy to use

e You wish to build an interactive demonstration to best show
off aconcept or idea to others, e.g., others students etc.

e You or your company is a third-party developer of tools for
the MATLAB user community
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I
e Others?

Starting with version 4, The MathWorks, creators of MATLAB,
introduced a set of event driven components that can be used to
create GUIsin MATLAB.

Example: The GUI application noddeno from the signal pro-
cessing toolbox.

[Z] ModulationfDemodulation Demo
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« The MathWorks itself has incorporated many GUI based
demo programs into the current release of MATLAB

* noddeno demonstrates basic modulation theory (ECE4620)
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Overview of GUI Design and the Supplied
Development Tools

Since MATLAB is a cross-platform software package (pri-
mary platforms include Win95/NT, Unix, and Macintosn) the
GUI components are derived from those in common to all the
supported platforms

In MATLAB 4 GUI design required hand coding of GUI
components; some add-on tools such as GUIMaker! were
avallable later

With MATLAB 5 a multipart GUI building tool named
Guide, which stands for Graphical User Interface Develop-
ment Environment, was introduced (Guide is also included in
the student edition)

A MATLAB figure window is the area where GUI compo-
nents are placed

The basic GUI components/objects available in MATLAB 5
aredl variationsonui control (. .... )

— Push buttons

— Radio buttons
— Checkboxes

— Ul editable text
— Ul static text

1.Included in the book by Patrick Marchand, Graphics and GUIs with MAT-
LAB, CRC Pressinc., 1996. ISBN 0-8493-9487-2.
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— Sliders (scroll bars)
— Frames
— Listboxes
— Pop-up menus
» Plot screens are created using axi s
» Custom figure window menus are created using ui nrenu

* The complete listing of user interface functions and tools, as
given by MATLAB help, is:

» hel p uitools
Graphi cal user interface tools.

QU functions.
ui contr ol Create user interface control.
ui nenu - Create user interface nenu.

gi nput - Graphical input from nouse.

dr agr ect - Drag XOR rectangles with nouse.

r bbox - Rubber band box.

sel ect nover esi ze - Interactively select, nove,

resize, or copy objects.
wai t forbuttonpress - Wait for key/buttonpress over

figure.
wai t f or - Block execution and wait for event.
ui wai t - Bl ock execution and wait for resune.
ui resume - Resune execution of blocked Mfile.
GUl design tools.
gui de - Design GU
align - Align uicontrols and axes.
cbedi t - Edit call back.
nenuedi t - Edit nenu.
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propedi t

Di al og boxes.

Edit property.

di al og - Create dialog figure.

axlimdl g - Axes |imts dial og box.
errordl g - Error dialog box.

hel pdl g - Hel p di al og box.

I nputdl g - I nput dial og box.

listdlg - List selection dialog box.
menu - Generate nenu of choices for user input.
msgbox - Message box.

guestdl g - Question dial og box.

war ndl g - Warni ng dial og box.

uigetfile - Standard open file dial og box.
uiputfile - Standard save file dial og box.
ui setcolor - Color selection dialog box.
uisetfont - Font selection dialog box.
pagedl g - Page position dialog box.
printdlg - Print dialog box.

wai t bar - Display wait bar.

Menu utilities.

makenenu
menubar -

unt oggl e

W nnenu

Create nenu structure.

Conmput er dependent default setting for
MenuBar property.

Toggl e "checked" status of uinenu

obj ect.

Create subnenu for "Wndow' nenu item

Tool bar button group utilities.

bt ngr oup - Create tool bar button group.
bt nst ate - Query state of tool bar button group.
bt npress - Button press manager for tool bar button

gr oup.
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bt ndown - Depress button in tool bar button group.
bt nup - Raise button in tool bar button group.

User-defined figure/axes property utilities.

cl ruprop - C ear user-defined property.
get uprop - Get value of user-defined property.
set uprop - Set wuser-defined property.

M scel | aneous utilities.
allchild - CGet all object children.

hi degui - Hi de/ unhi de GUI.
edt ext - Interactive editing of axes text
obj ect s.
getstatus - Get status text string in figure.
setstatus - Set status text string in figure.
popupstr - CGet popup nenu sel ection string.
remapfig - Transform figure objects' positions.
setptr - Set figure pointer.
getptr - CGet figure pointer.
over obj - CGet handl e of object the pointer is
over.

Handle Graphics

» Everything that appears in a figure window is part of the

Handle Graphics object hierarchy
Root

Figure
|

o | I
Uicontrol Axes Menu
I

/ I I | I \
Image Line Patch Surface Text Light
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 All of the Handle Graphics objects have properties

» noddeno; propedit; % This is one of Guide s tools

[Z] Guide Froperty Editor

- root . =
P #38.0004: Modulat. .

figure

axes
aEes

axes
uicontrol

uicontrol
uicontrol

uicontrol

uicontrol

uicontrol

uicontrol
uicontrol
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HandleVisibility

IntegerHandle
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InvertHardocopy
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MenuBar
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FaperOrientation

FPaperPo=zition

Guide
o At thispoint MATLAB GUI design is starting to ook rather

complicated

application
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e |t is true that there are many details to manage in a GUI
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* To make managing these details easer MATLAB 5 comes

equipped with Guide, which is composed of the Guide Con-
trol Panel and four supporting tools:

— Guide Property Editor (screen shot given above under
Handle Graphics)

— Guide Callback Editor
— Guide Alignment Toadl
— Guide Menu Editor

» Guide Control Panel

EI Guide Control Panel

| Click these
7 1 i buttons to
[PI""! ™ bring up
E-:II?tn:ir'I=I | I: nt . the Other
tools.
Controlled #9.0005: Modulation<Dem. .
Click these
buttons and
I | e
| chechhu 1B ther] dralv
1 GUI object
pushbutton | | pOpUpmMEnU | radiabutton | | On aclean
figure
window
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» The four supporting tools

1 [=]E3 [Z] Guide Alignment Tool

LZ] Guide Property Editor
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 How do we use al of these tools?
— In one session thisis simply not possible
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Building a Simple GUI Application

 To demonstrate ssimple GUI building, we will construct a
MATLAB application that plots the Fourier series of a
squarewave, that is plots

N
x(t) = Z %sin[ZnnfOt] (11.1)
n=1 '

n = odd
for f, = 1Hzand O0<st<1

e Using push buttons we will allow the user to choose either
N=1370rl3

» Using Ul editable text we will allow the user to specify a cus-
tom title for the plot

» To response to events created by the application the function
gui _denol cb. miswritten (what the MathWorks calls a

switchyard callbacks function)

function gui _denpl cb(action)
% gui _denpl cb(action)
%
% This function handles all of the call backs
%fromthe GU figure window created with the
%files: gui _denpl. mand gui_denol. mat
% Mark Wckert 12/11/97
%
switch action %Choose an action
case ‘push_nl’
t 0: 1/ 200: 1;
X sin(2*pi *t)*4/ pi ;
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plot(t, x);
grid;
yl abel (* Anpl i tude’)
x|l abel (* Time’)
case ‘push_n3
t = 0:1/200:1;

X = sin(2*pi *t)+1/3*si n(3*2*pi *t);
X = xX*4/ pi;

plot(t, x);

grid;

yl abel (* Anpl itude’)
x|l abel (* Time’)
case ‘push_n7’

t = 0:1/200:1;
X = sin(2*pi *t)+1/3*sin(3*2*pi *t)+ ...
1/ 5*si n(5*2*pi *t) +1/ 7*si n(7*2*pi *t) ;
X = X*4/pi;
plot(t, x);
grid;

yl abel (* Anplitude’)
x|l abel (* Time’)
case ‘push_nl3

t = 0:1/200: 1;

X = sin(2*pi *t)+1/3*sin(3*2*pi *t)+ ...
1/5*si n(5*2*pi *t ) +1/ 7*sin(7*2*pi *t)+ ...
1/9*sin(9*2*pi *t ) +1/ 11*si n(11*2*pi *t )+ ...
1/ 13*si n(13*2*pi *t);

X = X*4/pi;
plot(t,x);
grid,

yl abel (* Anplitude’)
x|l abel (* Time’)
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case ‘nmake title’
nmy title = get(gcbo,’ String’);
title(nmy _title, fontsize', 16);
end

* The GUI figure window is created using Guide and the vari-
ous Ul objects are fine tuned and connected to the callback
handling function gui _denol cb. musing the supporting
tools

* Theresult of creating the GUI in Guide istwo files:

— gui _denol. mwhich contains all of the detailed inter-
face set-up code, and

— gui _denol. mat which contains additional GUI set-up
code

» The completed application is shown below

Squarewave Harmonics 1-13

Amplitude

Time

lat Titl Squarewave Harmonics 1-13 d
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* The details of how to create and wire-up the interface will be
discussed in class
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