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Introduction

The Qt Qt (/kju:t/ "cute") : a cross-platform application framework that is widely used for
Company developing application software

“Write once, compile anywhere” (WOCA)

1 Q! J
Haavard's Emacs typeface

11 %2, Haavard Nord(left) and
t Inspired by Xt (X toolkit) (lef)

Eirik Chambe-Eng(right)
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Introduction

A modern user interface that is beautiful on every screen and performs
perfectly on every platform is not an option, it’s a necessity.

— 8 of Top 10 Fortune 500 companies use Qt —
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LG Electronics - Smart
TVs

AMD - Graphics
software

Ulstein - Ship

automation ¢ ; m_

Ubuntu - Linux distro

Harman - In-vehicle
infotainment =~ |

Panasonic Avionics =

Inflight entertainmef
system  fll

Sky - Entertainment
system ]

Rimac - Auto
infotainment system
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Introduction

If you want to know just what's possible with Qt, all you have to do is look at
how some of the leading companies in more than 70 industries are powering
millions of devices all over the world including Rimac, Formlabs, AMD,
Ubuntu, Imaginando, Xsens, Dolby Labs, Tableau, Holoplot, Ulstein, NXP, and
many more.

DCC Labs - Set“top-bok
software .oy =
*
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Introduction

¢ Supported Platforms (Officially)

Windows

Windows 10 (64-bit) MSVC 2015

Windows 10 (32-bit) MSVC 2015

Windows 8.1 (64-bit) MSVC 2015, MSVC 2013, MinGW 5.3 OS X 10.8, 10.9, 10.10, 10.11 Clang as provided by Apple
, MinGW 4.9, MinGW 4.8

Windows 8.1 (32-bit) MSVC 2015, MSVC 2013, MinGW 5.3 Embedded Platforms: Embedded Linux, QNX
, MinGW 4.9, MinGW 4.8 Embedded Linux GCC

, MInGW 4.9, MinGW 4.8

Windows 7 (32-bit) MSVC 2015, MSVC 2013, MinGW 5.3 Mobile Platforms: Android, iOS, WinRT
, MinGW 4.9, MinGW 4.8 Windows Phone 8.1 (arm) MSVC 2013

Windows Runtime (x86, x86_64, MSVC 2015, MSVC 2013
arm)

iOS 6 and above Clang as provided by Apple
Android (API Level: 16) GCC as provided by Google

Linux/X11

openSUSE 13.1 (64-bit) GCC4.8.1

Red Hat Enterprise Linux 6.6 (64-bit) GCC4.9.1

Ubuntu 14.04 (64-bit) GCC 4.6.3

(Linux 32/64-bit) GCC 4.8.1,GCC4.9.1

’ s L Image System Laboratory


http://doc.qt.io/qt-5/windows-support.html
http://www.mingw.org/
http://www.mingw.org/
http://www.mingw.org/
http://www.mingw.org/
http://www.mingw.org/
http://www.mingw.org/
http://www.mingw.org/
http://www.mingw.org/
http://www.mingw.org/
http://www.mingw.org/
http://www.mingw.org/
http://www.mingw.org/
http://doc.qt.io/qt-5/android-support.html
http://doc.qt.io/qt-5/ios-support.html
http://doc.qt.io/qt-5/winrt-support.html
http://doc.qt.io/qt-5/linux.html
http://doc.qt.io/qt-5/osx.html
http://doc.qt.io/qt-5/embedded-linux.html
http://doc.qt.io/qt-5/platform-notes-qnx.html
http://doc.qt.io/qt-5/embedded-linux.html
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Installation

+» Download Qt

Browser
&~ — (:J [ https://www.qt.io/

Create Applications  Build Devices  Developers Blog Partners Company  Investors

Get Started with Qt

Determine which option is best for you.

There are a few ways you can get started with Qt. To help us find the option for you, tell us what
your application or device will be developed for...

(O Commercial deployment () In-house deployment, private use, or student use () Open source distribution under an LGPL or GPL license
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Installation

% Setup Qt

Qt Setup

Installing Qt

1%

z' for component: Mainten--

Install Cancel
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Installation

+* Visual studio extension

SIM)  NSIGHT | E3(T) AE(S) TOOLS

Ctrl+Alt+P

Cirl+K, Ctrl+B
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Installation

+* Visual studio extension

The Qt Visual S ) ] opers to use
the standard development without ha...

Qt Test Adapter Extension
i run thenm t sual Studic
Window.

CppTestRunner
Test adapter for cppunit and QTest unittest

VisualGDB
\ake and Qt int
ding and debugging

Atomineer Pro Documentation
Unsurpasse e Documentat
Update

BlackBerry Native Plugin for Visual Studio 2013
ing Cascades i i
k and Blacks

Search In Velocity
Provi comma h in i the ne documentation
and d

10
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Installation

+* Visual studio extension

CJH(D) E(M)  NSIGHT E3(M AE(S) ITVSTOOLS | E4(N)  #W) EETH)
p HE. - Launch Gt Designer
Launch Qt Linguist

[ Open Qt Project File (p

3 Qt Options
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Installation
¢ Visual studio extension

Ot Options

Ot Versions | O Default Settin g5

Fath Add

D Oth, Mt msyc 201564 Deleta

Default Ot Min version: o5, 7
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Qt application

¢ Creating a Qt application

CH (D) (M) NSIGHT =511

Shift+Alt+N

Cirl+M

Ctrl+Shift+S

Alt+F2
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Qt application
¢ Creating a Qt application

_MET Framework 4.5
Qt ActiveQt Serve Visual C++

Qt Class Library sugl C++

Application Visual C++

signer Custom Widget Wisual C++

sual stud
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Qt application

¢ Creating a Qt application

Welcome to the Qt GUI Application Wizard

This wizard generates a Qt GUI application project. The application derives from
Qapplication and includes an empty {

Class Mame:
TestQt

Header { h) file: Source {cpp) file:
TestQth TestOtcpp
User Interface {ui) file: Resource (qrc) file:
TestQtui TestQt.grc

Lower case file names

Frecompiled header

Add default application icon

Previous Finish
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Qt application

¢ Structure of Qt application

Generated Files
Header Fi

TestQt.qre
Source Files

++ main.cpp

16 ’ S L Image System Laboratory



¢ Structure of Qt application

Qt application

April 10, 2019

TE 0 =27 230 =W EEEd)

ey ) fe

TestQt - TestQt.ui
Filter 017|101 YUTBHIAIL
4 Layouts

— Vertical Layout
I} Herizontal Layout
143 Grid Layout

2 Form Layout

4 Spacers
[F#dl Horizontal Spacer
E Vertical Spacer

4 Buttons
@ Push Butten

@ Tool Button

(@ Radio Button

B’ Check Box

@ Command Link Butten

Dialog Button Box

Ttern Views (Model-Based)

F
List View

MH S

ELY S|~

4 TestQtClass QMainwindow
=@ centralWidget [Z] Qwidget
menuBar QMenuBar

4 THE |
Filter
TestttClass @ OMainWindow

= A Fi
= (74
a

objectMame TestQtClass

windowModality MNenMedal

enabled W
+ geometry [(0, 0], 600 x 400]
»_sizePolicy [Praferred Preferred 0 01

2l A BRAY)

/ ey Filter

Q'EZB Tree View

@ Table View

) MO :

<resource root=

- Efat )|
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Qt application

Concept of signal and slot

April 10, 2019

13

Event(Message)

SIGNAL

Event handler(Function)

SLOT

ON_BN_CLICKED(id, memberFxn)

connect(sender, signal, receiver, member,
Qt::ConnectionType = Qt::AutoConnection)

18
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Qt application

¢ Concept of signal and slot

Qt Designer
maF) EEE SO 220N 2FE0E) EBEW ESEH)

DB 0D [E 15:5@3

AR S M Era 7|

Filter HH EETE
: Layouts 4 5§ Dislog  QDialog
— Vertical Layout pus..ton 29 QPushButton
Dialeg - untitled*

\}| Horizontal Layout
434 Grid Layout

3§ Fom Layout &8 BRI
4 Spacers Fier

gl Horizontal Spacer
E Wertical Spacer

4 Buttons
@ Fush Button

@ Tool Button

(@) Radio Button enabled i

B Check Box geometry [(20, 400, 75 x 23]

- sizePolicy [Minimum, Fixed, 0, 0]
» minimumsize 0x0

Dialeg Button Box - maximumsSize 16777215 x 16777215
4 Item Wiews (Model-Based) - sizelncrement 0x0

List View + baseSize 0x0

palette ApeEl

font A [Gulim, 9]

cursor Iy zam

pushButton : GQPushButton
=4
F

objectName pushButton

@ Command Link Button

@'EIE‘ Tree View
ﬁ Table View
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Qt application

¢ Concept of signal and slot

Qt Designer
maE E#EE 0O 2N H3EE #W

Jpw P T[S bz

S =2

HH Era

25 S~

4 g Dialog  QDialog
pus..ton 1= QPushButton

Dialog - untitled*

IF‘usl' ﬂnnl

oadimage

objectMame Dialeg

enabled v
geometry [0, 0), 400 x 303]

HH]| 400
L 303
- sizePelicy [Preferred, Preferred, 0, 0]
* minimumsize 0x0
* maximumb5ize 16777215 x 16777215
- sizelncrement 0x0
+ baseSize 0x0

ISL Image System Laboratory
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Qt application

¢ Concept of signal and slot

objectName

enabled

geometry

29,9

=

[z}

2

”

cursor

mouseTracking

21
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Qt application

% ImageShowUsingQt

[Edge detector]

@ Sobel

Processing
Canny Edge  Low :

- | Processing

[ Feature Dectector Y/ intensity Correction

[Intt.—j:nsity]

ISL Image System Laboratory
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Qt application

% QPushButton & QFileDialog

[ImageShowUsingQt.h]
#pragma once #pragma once
#include <QtWidgets/QMainWindow) #include <QtWidgets/QMainWindow)
#include "ui_ImageShowUsingQt.h" #include "ui_ImageShowUsingQt.h"

#include "QFileDialog"
class ImageShowUsingQt : public QMainWindow

{ class ImageShowUsingQt : public QMainWindow
Q_OBJECT {
Q_OBJECT
public:
ImageShowUsingQt(QWidget *parent = Q_NULLPTR); public:
ImageShowUsingQt(QWidget *parent = Q_NULLPTR);
private: private:
Ui::ImageShowUsingQtClass ui’ Ui::ImageShowUsingQtClass ui;
}; private slots:

void LoadImage();
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Qt application
% QPushButton & QFileDialog

[ImageShowUsingQt.cpp]

QString getOpenFileName(QWidget *parent = Q_NULLPTR,
const QString &caption = QString(),

. i . const QString &dir = QString(),
ImageShowUsingQt: : ImageShowUsingQt(QWidget *parent) e ee = it ring ()
: QMainWindow(parent)

QString *selectedFilter = Q_NULLPTR,
{ Options options = Options()):

#include "ImageShowUsingQt.h"

ui.setupUi(this);
}
void ImageShowUsingQt::LoadImage()
{

ui.listWidget->clear();

HistoryImg.clear();

QString qsfileName = QFileDialog: :getOpenFileName(this, tr("Open Image"), "../", tr("Image Files (*.png
*.jpg *.bmp)")):

InputImg = imread(qsfileName.toStdString());

ShowImage(InputImg);

HistoryImg.push_back(InputImg);

ui.listWidget->addItem("Original Image");
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Qt application
% QPushButton & QFileDialog

[QString & std::string]

QString -> std::string

QString qstring;
std: :string stdstring;
stdstring = qstring.toStdString():

std::string -> QString

QString qstring;
std::string stdstring;
gstring.fromStdString(stdstring);

AS) ISL Image System Laboratory
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Qt application

else if (flag == 0)

+»» QRadioButton & QLineEdit

void ImageShowUsingQt: :Processing()

{
//lineedit
lowthresh = ui.Lowvalue-D>text().toInt();
highthresh = ui.Highvalue-)>text().toInt():

//flag

//-1 . default, 0 :
int flag = -1;

if (ui.SobelButton-)>isChecked()) flag
if (ui.CannyButton-)isChecked()) flag

sobel, 1 : Canny

in
- O
Noe N oo

if (flag == -1)
{

}

return,

26

{

}

cvtColor(InputImg, OutputImg, CV_BGR2GRAY):
Sobel(OutputImg, OutputImg, CV_8UC1, 1, 1, 5);
cvtColor(OutputImg, OutputImg, CV_GRAY2BGR):
ShowImage(OutputImg):;
HistoryImg.push_back(OutputImg);
ui.listWidget-)>addItem("Sobel");

else if (flag = 1)

{

th.sprintf("“Canny (low :

}

cvtColor(InputImg, OutputImg, CV_BGR2GRAY);
Canny(OutputImg, OutputImg, lowthresh, highthresh);
cvtColor(OutputImg, OutputImg, CV_GRAY2BGR);
ShowImage(OutputImg);
HistoryImg.push_back(OutputImg);

QString th;

%d, high : %d)", lowthresh, highthresh):
ui.listWidget-)addItem(th);

EL Image System Laboratory
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Qt application

+»* QCheckBox & QComboBox

void ImageShowUsingQt::Processing2()

{
int 1 = ui.comboBox-)>currentIndex();
if (i = 0)
{
Mat temp;

vector{Mat) Channel;
split(InputImg, Channel);

if (lui.RedButton-)isChecked())
{

}

Channel[2] = 0;

if ('ui.BlueButton-)isChecked())
{

}

Channel[1] = 0;

27

if ('ui.GreenButton-)isChecked())

{
Channel[0] = 0;
}
merge(Channel, temp);
ShowImage(temp);
}
if (i =1)
{
Mat temp’
cvtColor(InputImg, temp, CV_BGR2GRAY):
cvtColor(temp, temp, CV_GRAY2BGR);
ShowImage(temp):;
}

EL Image System Laboratory
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Qt application

+»* QCheckBox & QComboBox

void ImageShowUsingQt::Activation()

{
int i = ui.comboBox-)>currentIndex();
if (i == 0)
{
ui.RedButton-)setCheckable(1):;
ui.BlueButton-)>setCheckable(1);
ui.GreenButton-)>setCheckable(1);
}
else
{
ui.RedButton-)>setCheckable(0);
ui.BlueButton-)>setCheckable(0);
ui.GreenButton-)>setCheckable(0);
}
}

28 ISL Image System Laboratory
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Qt application

* Dial

== A
T =

Irnag

SouthKorea

minimum
maximum
singleStep

sition
cking
orientation Horizontal
invertedAppearance
invertedControls

wrapping
notchTarget
notchesVisible
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Qt application
+» Dial

void ImageShowUsingQt::IntensityControl()

{
Mat temp;
vector{Mat) Channel;
cvtColor(InputImg, temp, CV_BGR2HSV);
split(temp, Channel);
Channel[2]+=ui.dial->value():
merge(Channel, temp);
cvtColor(temp, temp, CV_HSV2BGR);
ShowImage(temp):;
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Qt application

% QListWidget

+Changed(Cistring)
Nt}

void ImageShowUsingQt::ShowHistory()
{ cf. Processing
int i = ui.listWidget-)currentRow();
ShowImage(HistoryImg[i]); ?lse if (flag = 0)
}

cvtColor(InputImg, OutputImg, CV_BGR2GRAY):
Sobel(OutputImg, OutputImg, CV_8UC1, 1, 1, 5);
cvtColor(OutputImg, OutputImg, CV_GRAY2BGR):
ShowImage(OutputImg);
HistoryImg.push_back(OutputImg);
ui.listWidget-)addItem("Sobel");
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Qt application

% QGraphicsView

void ImageShowUsingQt::ShowImage(Mat image)

{
image.copyTo(LastImg);
scene.clear();
QImage qimg(image.data, image.cols, image.rows, QImage::Format_RGB88S);
scene.addPixmap(QPixmap: : fromImage(qimg.rgbSwapped()));
ui.graphicsView-)setScene(&scene);
ui.graphicsView->show();

}
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Qt application

% ImageShowUsingQt - Demo

G

OpenCV

33
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Installation

+»» Download Qt

Browser

«->C
Get Started with Qt

Determine which option is best for you.

What kind of product are you developing?

(O Embedded device (@ Desktop/multiscreen application (O Mobileapp (O All of the above

Start for Free - Qt for Application Development

35 ' S L Image System Laboratory



BEE0AA spr 10,201

() Commr

36 ISL Image System Laboratory



April 10, 2019

o |

Ot Setup

&9  Qtsetup
Welcome to the Qt online installer

This installer provides you with the option to download either an open source or Qt Account — Your unified login to everything Qt

cornrmercial version of G, . M
Please log in to Of Account

Commercial users: Please log in with your Ot Account credentials, . : .
Open source users: You have the option to log in using yvour Of Account Login  |Email @ Ot Setup

credentials (e.g, wour Ot Farum logind, If vou do not have a login vet, vou have Password
the option to create one in the next step, .
Ot Account - Get access to a variety of services Forgot passwords Setup -Qt
Packaging and pricing options
LGPL compliance & obligations Meed a Ot Account? Welcome to open source Of setup,
Choosing the right license for vour project Sign-up alid email address
Fassword

Confirrn Password ) ) )
Freparing meta information download,

[7] I accept the service terms,

][ Cancel ]
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-
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in
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ey
2
I
I

B -

|at
ot 22 ZE18E H5 || 4 =220 . .
=7 == Qt Visual Studio Tools (2013) 122 E(D) - OHS AFEE: The Qt Company Ltd.
; i ) The Gt Visual Studio Tools allow developers to use
) 2H = \
Eehawnrs SDK (XAMI | 4 Visual Studio Z2{2 the standard development environment without ha... s faBAs 1L
The Behaviors SDK (XAML) A AT L2 = C: 257

Windows Store application = . = o
PP P S [IKJ[ Qt Test Adapter Extension D%'l' @ =5)
P HEE b5k Find Qt Unit Tests to run them from the Visual Studio Test Explorer Tt BE
] Ceemple OpenCV for —_ Windo Microsoftol =&+ & 7
) | | EI=g| indow. icrosoftdy =& 231
CpenCy project template f ==
P EE E5E
_E”?F] CppTestRunner
I SIG0|E (5) =@ Test adapter for cppunit and QTest unittest executables

] Image Watch
Provides a watch window f

when debugging native C4 Iu—_:] VisualGDB

o
Eg Integrates GCC, GDB, Make, CMake and Qt into Visual Studic.

) M_lcrnspft Advertising Seamless developing, building and debugging projects based on GNU...
This service allows you o | On Tocks | Anabze  Window  Help

by your Microsoft Advertis Atomineer Pro Documentation : S ;: \

Mi ft Advertisi Unsurpassed Code Documentation comment generation. Create/ ID Opsens C Project File ot '
) ] Update DocXml, Doxygen, Qt, JavaDoc, JSDuck comments in C£, C+.. B import Ot Preject include File (pei.

This SDK provides a contrq B Eport 2 Proj

apps). The control displayg o 0

BlackBerry Mative Plugin for Visual Studio 2013
Package providing Cascades and Mative SDK support inside Visual
Studio for PlayBook and BlackBerry 10 devices

r
A

Create O Trandlation Rl

Convert propect 16 grmake Based project

) Microsoft Advertising
This SDK provides a contrg
apps). The control displayg

8 Preject Settings
08 Opticers
DoxygenComments
Wisual Studio Editor extension that highlights Doxygen documentation

tags inside C++, C# and JavaScript comments.

l Microsoft ASP.NET ar
Provides the latest Web Dej

Search In Velocity
e Provides 3 command to search in Velocity - the offline documentation
and docset viewer for Windows =
1

N
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Installation

+* Visual studio extension

39
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Installation

+* Visual studio extension

(R = V) ZEEEP) CHIMD =(M) NSIGHT EIM ) TVSTOOLS EXN)  =W) EZ2H) IH(F)

b Bz -
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Installation

+* Visual studio extension

) E(M)  NSIGHT E3M  HAEE) QITVSTOOLS EH(N) =W E2ZHH)
_ Windows Phone 8.1 b
ZZ AN EHEP.. Cirl+Alt+P
HlO|E 0|~ 0 ®E(D)...

MH 0] FE(S)..

SharePoint ™& =JHR)..

Microsoft Azure =0 @3

G 5o e %

SQL Server()) ¥

2t
ey

)
@l
In
]
e

2| X} Cirl+K, Ctrl+B

3

b

Iy

T3 AT BE M.
£7t 7|5 2| RHA)...
NuGet 7| X T2 EHN) )

M == o 2o EU.

=

GUID OH=7((G)
LF Z5|(K)
PreEmptive Dotfuscator and Analytics
Spy++(+)
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Installation

+* Visual studio extension

| ElfhAY RICTSHT Cm Fil A E Ty AT WE Tl € = A FR HHALN C =0k

[FI

EMEE OO E=(M)  NSIGHT E34T) HAES) | QTVSTOOLS | E&N)  ®W) C2oH)
ﬁl’l b 2.~ Launch Qt Designer

m 1 Launch ot LirlngiEt

[} Open Qt Project File (pro)...

Ot Options
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Qt application
¢ QPushButton

[ProjectName.h]

#pragma once #pragma once
#include <QtWidgets/QMainWindow) #include <QtWidgets/QMainWindow)
#include "ui_ImageShowUsingQt.h" #include "ui_ImageShowUsingQt.h"

#include "QFileDialog"
class ImageShowUsingQt : public QMainWindow

{ class ImageShowUsingQt : public QMainWindow
Q_OBJECT {
Q_OBJECT
public:
ImageShowUsingQt(QWidget *parent = Q_NULLPTR); public:
ImageShowUsingQt(QWidget *parent = Q_NULLPTR);
private: private:
Ui::ImageShowUsingQtClass ui’ Ui::ImageShowUsingQtClass ui;
}; private slots:

void LoadImage();
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