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Telecommanding

The Qt program is used to steer / control the quadrocopter

General procedure:

Formulate data into a message according to a protocol
Send the created message via USART

Receive message on AVR side

Interpret the message and extract data based on the protocol AVR
Use data to steer / control quadrocopter

Qt
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Send Telecommands

1. Formulate data into a message according to a protocol + 2. Send message
" vold createFrameMessageAndSend (int type, int data length, float datal])
in mainwindow.cpp creates a frame according to the communication protocol and sends it.

int type ID of the desired telecommand (see protocol.h)
5 /f Telecommandos: IDs
36 #define TC NOTHING -1
°7  #define TC_LED 0
28 $#define TC_TRANS 1
39 $#define TC_AUTOFLUG 2
20 #define TC MOTOR 3
41 #define TC IMO 4

int data length  Number of the data that is sent in this frame.

float data [] Data that is sent in this frame.
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Receive Telecommands

3. Receive message on AVR side

" int extract type and data from telecommand frame ()
= |n telecommand.c
= Read from the USART and write the data to my_data
= Returns the frame type of the received frame

4. Extract data

void my read LED Command ()

= Extract the data based on the type

5. Use data to steer / control quadrocopter
" void my read telekommand/ ()
= |ntelecommand.c
= |scalled every TC_UPDATE_RATE milliseconds
= Reading and processing the telecommand
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(S Smoppear Editing the User Interface

Adding and editing control elements

[ guatplay - Ot Creator
File Edit Build Debug Tools Window Help

Double-click on Formulardateien/mainwindow.ui

=@ quatplay

witfm E| qaplay.pro
—> Opens the editing view of the user interface o B e e
Edit :
[+ o, Sources
b A
Debug
v
o)
Help
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Drone Tech Experts

The editing view

[ mainwindow.ui - quatplay - Gt Creator - X
Datei Bearbeiten Erstellen Debuggen Extras Fenster Hilfe

. Element library — TR AN T ENE T

. Ot lter T oo T o _* | Objekt Klasse
2 UI - PreVIeW P = Layouts | ([P SehenaiE edEn a ' MainWindow QMainWindow
* Willkosmsea § Vertical Layout Konsole | 3D Anzeige | Graphen | LED-Kontrolle |: o E[I]] centralWidget [7] awidget
I E ﬂuﬂ ) s 5§ = tabWidget B QTabWidget
I _ E t orizontal Layou i E- 38 tab_7 [7] awidget
3 . U el I l e n S Editieren E§§ Grid Layout i - button_start_c =] QPushButton
. = L - button_stop_c =] QPushButton
44 Form Layout i 5
% ad i comboBox_baudrate B QComboBox
L] 4 pacers i e ~ comboBox_comport 5 omboBox
4. Element - Details L |F 3. et B Seoree
Horizontal Spacer i -~ console ALl QTedEdit
- . - label_ abe
o bedl _ " . label_2 QO QLabel
E  Vertical Spacer : - lineEdit QlineEdit
=] Buttons g -~ pushButton_clearConsole i ushButton
pushB learConsol == QPushe:
~ - i - pushButton_send == QPushButton
T =] push Button . =5 tab [7] Qwidget
Tool Button 1 . i - checkBox_registrierung ' QCheckBox
. ; - label_3 > QLabel
Radic Buth . -
(7| @ FRadio Butten L - label_4 O Olabel -
B cCheckBox 1 Filter
© command.. Button i tabWidget : QTabWidget

Button Box

ltem View...el-Based)

=
List View

QB Tree View

i ’ enabled v

B Table View i E- geometry | [(0, 0, 1031 x 541]

Column View i X 0

= kem Widg...em-Based) | 5 - Y 0 s

List Widget Breite 1031 4.

QB Tree Widget Ht:.he 541 : :
zePolicy [Expanding, Expanding, 0, 0]

E Table Widget -~ Horizon... | Expanding

= Containers - Vertikal... |Expanding

D Group Box - Horizon... |0

Scroll Area Aktionseditor Signale und Slots ‘fn"er‘tikal:.. 0 =
| NI O~ Suchmuster Build-Probleme Suchergebnisse H Ausgabe der Anwendung Kompilierung

-

Sender " | Signal Empfanger Slot B si
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Editing the User Interface

Add EIement: checkBox LED 1 : QChedkBox
= Simply insert via drag and drop from the element library

= Important: After inserting, immediately adapt the name
under Element - Details / objectName to make it

QObject
B checkBox_LED_1

QWidget
meaningful: - enabled 3
- geometry | [(40, 30, 111 x 18]
= All elements of the user interfrace can be called in i :E
mainwindow.cpp with ui->objectName BT
- Height 18 —
= The Functions of methods can be called via = sizePolicy | [Minimum, Fixed, 0, 0]
ui->objectName-> ... B tous o S A e
- Vertical ... | Fixed
- Horzom... |0
Here e.g.: ui ->checkBox LED 1->isChecked() - Vertical ... |0

" Press <Strg> + <Space> after the ,->‘ to open a list of
possible additions. This allows you to find the required
functions quickly.
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Editing the User Interface

Special case: Adding tabs:

. Right-click on an existing tab
. Insert page = Then select

A WN -

. Enter currentTabText under Element details
. Change currentTabName under Element details

[ mainwindow.ui - quatplay - Ot Creator
File Edit Build Debug Tools Window Help

mainwindow .ui®

Filter

=] Layouts
§ Vertical Layout
ﬂﬂ] Harizontal Layout
EEE Grid Layout

EE Form Layout

=] Spacers
[B#dl Horizontal Spacer
E Vertical Spacer

=] Buttons
';" H Push Button
Projects Tool Button

B

(=)} (® Radio Button
' Check Box

6 Command Link Button

Button Box

Item Views (Model-Based)

=]
List View

Eigenschaft Wert
- tabPosition Morth
- tabShape Rounded
- currentindex 4
[+ iconSize 16x16
- elideMode ElideMone

QB Tree View

- usesherollButtons | W

E Table View

- documentMaode I

Column View
ftern Widgets (ftem- Based)

- tabsClosable r

=
List Widget

- movable I
- current Tab Text

18 Tree Widget

B Table Widaet

currentTabMame

t current Tablcon

[+ currentTabToolTip

[+ currentTabWhats...
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Help  Type Here

" Konsole | 3D Anz~nn | memmhaniERwantrolle | GPS | OR|
Change objectName...

Morph into 4

Change toolTip...
Change whatsThis...
Change styleSheet...

.............. Size Constraints L

Promote to ...

Go to slot...

.............. DJBringtoFront
ek N A
DLl [P copy CleC |00l
DIIIIIIIINN R Paste (o T A D
UL seetan o
.............. Delete
(N O D
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Editing the User Interface

[0 mainwindow.ui - quatplay - Ot Creator

Program functionalitv: File Edit Build Debug Tools Window Help

mainwindow, Li* R ERBINEMIEE:S

Filter
Qt‘ B Layouts = Help  Type Here

1. nght-Cl ick on element wgm % :Zr::ln:f; :tout :: K{msme :l: LIl l :gr:a:p':":en: : LEDKﬂntm"E :l: Gpsl = :|:: T
2. SelectSIotanzeigenm 443 rid Layout ffff!"iLfE["""c,;a'nge!t;xt”""'""ffffffffffffffffffffffffffffffffff

% Form Layout oo SeeslEe
3. Select the desired action and confirm with OK

=) Spacers | Change objectName... ..................................

Bad Horizontal Spacer | Morph into Yol

. . . B Vertical spacer A (R o
- The Correspondlng function is created under Debug i e IR I —— .
. ind [ (2 push Button © CrangesyleSheet.. .
mainwindaow.cpp | e U e[S
(7] @ RedioButton . N
A @ Check Box e ]
€© Command Link Button e
.Buﬂonﬂox CIFy Sendto Back .
[ Goto slot x e Gt Lzt deeit ~ . [ BringtoFront L]
.L'st‘v"ew B N
—Select signal D Tree View Lo SR Cut |
_ B Table View S [P Copy CleC |
QAbstractButton -leumn\‘rlew L B Paste Culey [
- clicked(bool) QAbstractButton e Widgets(kem-Gosed U110 select Ancestor S
 pressed) QbstractButton & oo G e ema [
- released() QAbstractButton 13 Tree Widget RO N
- toggled(bool) QAbstractButton N . R
- statEChan Edl:lrlt:] ﬂchECkBD}( j E TableWidget 0 |
5 g = Containers O

Ok Abbremenl
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Exercises

Necessary hardware:

= EMQ3000

= Mini-USB cable for power and flashing

=  Mini-USB cable for communication: USART to PC
= QCS/QCSF

Necessary software:

= AVR Studio 32 installed (with toolchain and flip driver)
= Qt Creator 2.0.1 and Qt 4.7.0 (32bit)

= EMQt_Framework\quatplay\quatplay.pro (code)
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Exercises

Exercise 1:

Create a new tab next to the ,,Graphs” with the label ,,LED control”.

Add two check boxes LED 1 and LED 2 to the newly created area, which are activated when the program
starts.

Exercise 2:

Program the new check boxes so that you can use them to control LEDs 1 and 2 of the EMQ3000.

void createFrameMessageAndSend (int type, int data length, float data []) in
mainwindow.cpp sends a frame to the EMQ3000 via USART. To process the telecommands, the functions
void my read telecommand () andvoid my read LED Command () must be implemented in
telecommand.c.

The function int extract type and data from telecommand frame () helpsto read out the type
of telecommands. Compare the defines in protocol.h.
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