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LoRa APRS

* LoRa-APRS, eine kurze Einfihrung

* Visual Studio Code (VSC) & Platform.IO

* Installation der Software

* APRS Passcode

* Download und Programmierung der |-Gate Firmware
* Die Parameter

* Komponenten
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LoRa-APRS, eine kurze Einfihrung

LoRa APRS ist eine Betriebsart die es ermadglicht Informationspakete
mit geringer Leistung Uber groRere Entfernungen zu Gbertragen.

Die verwendeten TRX e (Tracker) haben in der Regel eine
Ausgangsleistungleistung von ca. 100 mW (20dBM)

Es konnen fertige Gerate fur geringe Kosten verwendet werden
(Chinaware)

Die benotigte Software unterliegt standigen Weiterentwicklungen ist
,open Source” und bei GitHub erhaltlich. (Youtube / Manuel Lausmann)

Es ist mit einfachen Mitteln maoglich ein Internet Gateway (I-Gate)
aufzubauen welches die Daten ins Internet Gbertragt
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LoRa-APRS, eine kurze Einfihrung

Frequenzen fiir APRS Betrieb:

Bereich Frequenz
70-Zentimeter-Band 432,500 MHz
433,800 MHz

430,5125 MHz

433,775 MHz

Betriebsart

FM mit 1200 Baud AFSK

FM mit 1200 Baud AFSK

FM mit 1200 Baud AFSK

LoRa mit 128 kbps

Region
Deutschland, Luxemburg, Lothringen, Tests in Wien'®
Testbetrieb seit September 2012 im Innviertel
Testbetrieb in Holland

Testbetrieb in OE und DL
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LoRa-APRS, eine kurze Einfihrung

Was ist das besondere an LoRa?

Es wird ein Frequenzspreizverfahren als Modulationstechnik
verwendet, das sogenannte CSS (Chirp Spread Spectrum).

Chirp-Impulse werden als Daten gesendet, um eine groRere
Funkreichweite als bei herkdbmmliche Modulationstypen wie FSK zu
erreichen.

Der LoRa-Empfanger kann ein nitzliches Signal bis zu 20 dB unter dem
Gerauschpegel erfolgreich empfangen und decodieren.
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LoRa-APRS, eine kurze Einfihrung
A

| | :
FSK Signal\

Noise

il Ll
v

LoRa Signal

Strong signal

Frequency ’
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LoRa-APRS, eine kurze Einfihrung

Welche Anwendungen konnen u. a. damit realisiert werden?
1. Tracker (KFZ, Fahrrad, Wandern etc.)
2. Ubertragung von Messwerten (Wasserstande etc.)

3. Einsatz als Wetterstationen (DG1EAD-15)

4. Internet Gateway (I-Gates) !
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Visual Studio Code (VSC) & PlatformIO

} File Edit Selection View Go Debug Terminal Help serviceWorkerjs - create-react-app - Visual Studio Code

Code editing. e = R -

@sortinstalls

. checkValidServiceWorker(swUrl, config);
£ Python 2019624221 ! L
- { Linting, D g (multi- -

Microsoft

Free. Built on open source. Runs everywhere. GitLens — Git sup. ‘ _|_navigator. SEEUISEHORKEN. ready . then(()
Superchar: pabilities &2 product
Eric Amodio A productSub

C/Ces removeSiteSpecificTrackingException

Download for Windows %3 C/C++ IntelliSense. de : = ) removeWebWideTrackingException

Microsoft requestMediakeySystemAccess

Stable Build ) sendBeacon
ESLint

Integrates ESLint JavaScnpt into VS ...

serviceWorker (g
storage

Oitk Baeumer Install 1) storeSiteSpecificTrackingException
Debugger for Ch... 411¢ 6M * 4 ¢ storeWebWideTrackingException

Debug your JavaScript code in the C... userAgent

Microsoft } vendor

Language Supp...

Java Linting, Intellisense, f < registerValidSW(swUrl, config) {
Red Hat navigator.serviceWorker

‘ .register(swurl)
vscode-icons

5 .then(registration
Icons for Visual Studio Code
VSCode Icons Team Install TERMINAL 1: node
SI1IIM *45
g for VS Code You can now view create-react-app in the browser.
Install
Local: ttp localhost:3000/
On Your Network: h /10.211.55.3:3000/
Microsoft Note that the development build is not optimized.
Pmaster © @O0AO0 Ln43 Col 19 Spaces:2 UTF-8 LF JavaScript @ A
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Visual Studio Code (VSC) & Platform|O
ttps://code.visualstudio.com

¥

File Edit Selection View Go Debug Terminal Help serviceWorkerjs - create-react-app - Visual Studio Code

Code editing. R

ntliste
ortinstalls

- checkValidServiceWorker(swUrl, confi
Redefined BB Ui, Sen (s st

Microsoft
. i s - GitLens — Git su navigator.servicelWorker.ready.then(()
Free. Built on open source. Runs everywhere. P MoxS
Supercharge the Gi vilities buil &2 product
productSub
removeSiteSpecificTrackingException
D I d f w. d ) removeWebWideTrackingException
ownioa or Indows requestMediaKeySystemAccess
Stable Build ) sendBeacon
ESLint 19 §
serviceWorker (propert
Integrates ESLint JavaScript into VS Storage
Stable Insiders Dick Baeumer Install ) storeSiteSpecificTrackingException
Debugger for Ch... 411¢ M * 4 ) storeWebWideTrackingException
macOS Universal K $ N 0 r JavaScript ¢ 1 the C. 3 userAgent

vendor

Windows x64 User Installer Java Linting, Intell f t registerValidSW(swUrl, config) {
= RedHat navigator.serviceWorker

.register(swurl)

Linux x64 deb Nacade:lcons 28 ) i .then(registration
Visual Studio Code

rpm ¢ Icons Team Install TERMINAL 1: node
1M * 45
Other downloads or open on web You can now view create-react-app in the browse
Pine Wu Install
c#

{C} C# for Visual Studio Cox

Microsoft

Local: http localhost:3000/
On Your Network: http 10.211.55.3:3000/

Note that the development build is not optimiz
Pmaster C ©0AO0 Ln43,Col 19 Spaces:2 UTF-8 LF JavaScript
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https://code.visualstudio.com/

Visual Studio Code (VSC) & PlatformIO

GETTING STARTEL

Thanks for downloading VS Code for Windows!

- 3 . N S | 1 \Cl
Download not starting? Try this direct download link. e
Please take a few seconds and help us improve ... clic P Exte L
Fir e

( ettl n g 3¢ Setup - Microsoft Visual Studio Code (User) — X S
‘ X WMNOaa

Ziel-Ordner wishlen ﬁ
) . Wohin soll Visual Studic Code installiert werden? . Privacy
Visual Studio Codg sktop and is

available for Wind BScript and W Tweet this link

Das Setup wird Visual Studio Code In den folgenden Ordner installieren.
Node.js and has a Python, PHP, A\ Subscribe

Klicken Sie auf "Weiter", um fortzufahren. Klicken Sie auf "Durchsuchen”, falls Sie einen anderen Grdner

Go) and runtimes ausvihlen mochten. roductory S ask
videos. Durchsuchen ...

9]

= ti

Visual Stug A

Mindestens 294,2 M3 freier Speicherplatz ist -‘_‘"'ol".‘i.'lﬁ({*..

% Zuruck Abbrechen
:8080');

res.setHeader('Access—Control—All,'—Methods', 'GET, POST, DELETE');
res.setHeader('Access-Control-All-Headers', 'X-Requested-With,content
res.setHeader('Access-Control-All-Credentials', true);

next();

piy=

11
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Visual Studio Code (VSC) & PlatformIO

n g )Q Setup - Microsoft Visual Studie Code (User) - X

Zusitzhche Aufgaben auswahlen ;
Welche zusatzlichen Aufgaben sollen ausgefihrt werden?
o Codgé sktop .
- I ! b PN+
r Wind Wahlen Sle die zusatzlichen Aufgaben aus, die das Setup wahrend der Installation von Visual Studio vSC rpt
; Code ausfuhren soll, und klicken Sie danach auf "Weiter™.
| has a | Pythc
Zusatziiche Symbole: 3 -
itimes : roduct
[ ] pesktop-Symbal erstellen
Andere:
[] Aktion *Mit Code offnen” dem Dateikontextmeni von Windaws-Explarer hinzufugen
St [] ~ktion *Mit Code affnen” dem Verzeichniskontextmeni von Windows-Explarer hinzufugen

[«] Code als Editar fur unterstutzte Datetypen reqistrieren

[v] zu PATH hinzufugen (nach dem Keustart verfiugbar)

< Zuruck || Weiter > Abbrechen

var todos = .filter(data.todos, function (todo) {
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Visual Studio Code (VSC) & PlatformIO

Get Started with VS Code

Choose the look you want

Do you trust the authors of the files in this folder?

Code provides fga(ures that may automatically execute files in this
folder.

If you don’t trust the authors of these files, we recommend to continue
in restricted mode as the files may be malicious. See our docs to learn
more.

See More Themes.

Tr st the authors of all files in the parent folder Jan®

Yes, | trust the authors No, | don't trust the authors
Trust folder and enable all features Browse folder in restricted mode
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Visual Studio Code (VSC) & PlatformIO

(2 Get Started with VS Code

to make V.

) Choose the look you want

The right color palette helps you focus on your code, is
easy on your eyes, and is simply more fun to use.

Browse Color Themes

Tip: Use keyboard shortcut (Ctri+K Ctri«+T)

Rich support for all your languages D High Contrast

See More Themes...

One shortcut to access everything

: Quickly navigate between your files
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Visual Studio Code (VSC) & PlatformIO

File Edit Selection View Go <
EXTENSIONS: MARKETPLACE [ SR ) welcome ¢ Platform|Q IDE: Release Notes X

platform =Y

. PlatformlO IDE Release Notes

PlatformlO IDE D 1112ms

Your Gateway to Embedded... S ) :

. N Welcome to the 3.3.3 release of PlatformIC IDE. There are many updates in this version that we hope you'll like.
# PlatformlO i

Release History: Want to read release notes for the previous versions? Please visit PlatformlO IDE Changelog for more detailed information.
0oCam' = = 163K % 5

~vaml language ext.. 3.3.3 (2024_01_26}

OCaml Labs Install

Power Platfor... < 143 % 4 * |mplemented automatic upgrading of outdated portable Python 3.9 distributions to the latest version, Python 3.11, enhancing the development environment with the
latest features and improvements

* Updated the PlatformlO Core Installer Script to version 1.2.2

Tooling to create Power Plat..
% Microsoft Install

UnoPlatform @1« s Stay in touch with us
Uno Platform Projects XAM...

# Uno Platform Install Please follow us on Linkedin and Twitter @Platform|O Org to keep up to date with the latest news, artides and tips!

Google Cloud ... @23 %5
Connect to Google Cloud V... PlatformlO Core: If you would like to read the PlatformlO Core release notes, go to the Release Notes on docs.platformio.org.
Andrew Dircks Install

PROBLEMS QUTPUT DEEUG CONSOLE TERMIMAL PORTS PlatformlO Installation ~
Java Platform ... 25K % 5
Oracle Java Platform Extensi...
2 Oracle Corporation  [Install

Installing PlatformIO IDE...
It may take a few minutes depending on your connection speed
Please do not close this window and do not open other folders until this pr

(i) PlatformlO IDE has been successfully installed! Please reload X
Huawei Cloud ... < 15K % 5 . . . . . . D P y i)
Huawei Cloud Toolkit VSCo... Debugging information is available via VSCode > Help » Toggle Developer Too window
HUAWE

Huawei Cloud =i PlatformIO IDE installed successfully.

Source: PlatformlO IDE
Autodesk Platf... < 10k % 5 Please restart V5Code.
Visual Studio Code extensio..
Petr Broz Install (i) PlatformlO Installer: Finished! Please restart VSCode.

Power Platform .. 2K % 5

* ®@oA0 Wo
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Visual Studio Code (VSC) & PlatformIO

) File Edit Selection View Go Run --- &«

EXTEMSIONS: MARKETPLACE [T ) welcome & PlatformlO IDE: Release Motes X

platform =Y

. PlatformlO IDE Release Notes

PlatformlO_IDE ) 1112ms
. Your Gatew: ~ R AYIINIVOWVI L

& Platformll ~

~,
OCaml Plat AA

is version that we hope you'll like.
. visit PlatformlO IDE Changelog for more detailed information.
Afyr | offal oca Clang-Format

OCaml Labs

| o~ -
Bawer | it D lu' o

Toon8 D ¢

& Micre st J ‘ Xaver Hellauer

Uno Platt.
Uno Platfor
£ Uno Platf

1 =~ —4_C:-:!"-\a’—\'0 l,-

aNad-rC 31 stributions to the latest version, Python 3.11, enhancing the development environment with the

- with the latest news, articles and tips!
R Dev Containers
Google Clo L.
Connect to =\ ot :""‘: NG ,-i a P \/ Y go to the Release Notes on docs.platformio.org.
U : = - = = =

Andrew Dirc

PRLLIYS Ui DLUOS CON SO LRI AL POR Platform!IO Installation ~
Java Platform ... 25K % 5

Cracle Java Platform Extensi...
£ Oracle Corporation  [Install

Installing PlatformIO IDE...
It may take a few minutes depending on your connection speed

Please do not close this window and do not open other folders until this pr

. (i) platform|O IDE has been successfully installed! Please reload 8 X
Huawei Cloud ... < 15K % 5 )

&‘!ﬁ Huawei Cloud Toolkit VSCo... Debugging information is available via VSCode > Help > Toggle Developer Too window

HUAWE PlatformI0 IDE installed successfully.

Huawei Cloud Install Source: PlatformlO IDE

fg-. Autodesk Platf... @ 10k * 5 Please restart VsCode.

\

Visual Studic Code extensio..

Yy Petr Broz Install (i) PlatformIO Installer: Finished! Please restart VSCode.
35
Power Platform . <hak s

* @oAo Wo

DARC e.V. — Eine Zusammenarbeit zwischen OV Dormagen - G21 & OV Hilden - Rp4 Mi. 15.05.2024




Visual Studio Code (VSC) & PlatformIO

File Edit Selection View Go &« P Search

EXTENSIONS: MARKETPLACE [ SR ) welcome ¢ Platforn

- platform

@ PlatformliC

PlatformlO IDE D 1112ms

Your Gateway to Embedded... S ) :

. N Welcome to the 3.3.3 release of PlatformIC IDE. There are many updates in this version that we hope you'll like.
# PlatformlO i

Release History: Want to read release notes for the previous versions? Please visit PlatformlO IDE Changelog for more detailed information.
OCaml Platform < 163K % 5

W Official ©Caml language ext.. 3.3.3 (2024_01_26}

OCaml Labs Install

Power Platfor... < 143 % 4 * |mplemented automatic upgrading of outdated portable Python 3.9 distributions to the latest version, Python 3.11, enhancing the development environment with the
latest features and improvements

* Updated the PlatformlO Core Installer Script to version 1.2.2

Tooling to create Power Plat..
% Microsoft Install

UnoPlatform @1« s Stay in touch with us
Uno Platform Projects XAM...

# Uno Platform Install Please follow us on Linkedin and Twitter @Platform|O Org to keep up to date with the latest news, artides and tips!

Google Cloud ... @23 %5
Connect to Google Cloud V... PlatformlO Core: If you would like to read the PlatformlO Core release notes, go to the Release Notes on docs.platformio.org.
Andrew Dircks Install

PROBLEMS QUTPUT DEEUG CONSOLE TERMIMAL PORTS PlatformlO Installation ~
Java Platform ... 25K % 5
Oracle Java Platform Extensi...
2 Oracle Corporation  [Install

Installing PlatformIO IDE...
It may take a few minutes depending on your connection speed
Please do not close this window and do not open other folders until this pr

(i) PlatformlO IDE has been successfully installed! Please reload X
Huawei Cloud ... < 15K % 5 . . . . . . D P y i)
Huawei Cloud Toolkit VSCo... Debugging information is available via VSCode > Help » Toggle Developer Too window
HUAWE

Huawei Cloud =i PlatformIO IDE installed successfully.

Source: PlatformlO IDE
Autodesk Platf... < 10k % 5 Please restart V5Code.
Visual Studio Code extensio..
Petr Broz Install (i) PlatformlO Installer: Finished! Please restart VSCode.

Power Platform .. 2K % 5

* ®@oA0 Wo
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Visual Studio Code (VSC) & PlatformIO

File

Edit

Selection View Go Run Terminal Help

EXTENSIONS: MARKETPLACE O

platfom‘-l =Y

PlatformlO IDE D 376ms
Your Gateway to Embedded Software Dev...

£ PlatformlO {f»}

OCaml Platform
Official OCaml language extension for VS..

Caml Labs Install

D 166K % 5

Power Platform Tools

ooling to create Power Platform solu

£ Microsoft Install

D 146K % 4
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Visual Studio Code Layout

Explorer Editor

Edit Selection View Go Run Terminal He £ LoRa_APRS_iGate-main

— EXPLORER e @ platformio.ini X

OPEN EDITORS
X @ platformio.ini
LORA_APRS_IGATE-MAIN
.github

Activity |

< 5 e
~ data_embed 1 it d 0 pt a examples 3 )
Ubersicht

Bar include B
Detaller s = ttgo-lora32-v21

lib
src
test orm = espressif32 @ 6.3.1
> tools arduino
— monitor_s d = 115200

.gitignore
LICENSE

data_embed/index.html.gz
data_embed/style.css.gz
READMEmd data_embed/script.js.gz
data_embed/bootstrap.css.gz
data_embed/bootstrap.js.gz

platformio.ini

bblanchon/ArduinoJson@"6.20.2
adafruit/Adafruit GFX Library @ 1.11.5
adafruit/Adafruit SSD13@6 @ 2.5.7
mikalhart/TinyGPSPlus @ 1.0.3
adafruit/Adafruit Unified Sensor@1.1.
adafruit/Adafruit BME28@ Library@"2.2.
adafruit/Adafruit BMP28@ Library@"2.6.
adafruit/Adafruit BME68@ Library@*2.e.
jgromes/RadiolLib @ 6.1.0
lewisxhe/XPowersLib@"e.1.8
ayushsharma82/ElegantOTA@"3.1.0
ottowinter/ESPAsyncllebServer-esphome@3.0.08
esphome/AsyncTCP-esphome@2.1.1

= esp-prog

[env:ttgo-lora32-v21]
b ttgo-lora32-v21

-Werror -Wall
-DTTGO_T_LORA32 V2 1
-DHAS_SX127X

-DHAS SX1278

J timcuie . e
tat u S B a r I X' ®oAo Wo @ v > @ A 8§ 7 Default (LoRa APRS iGate-main) _© Auto 101.Colt TbS:

OUTLINE
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APRS Passcode

https://apps.magicbug.co.uk/passcode/

APRS Passcode Generator

Important: Do not use fake callsigns to inject content into the
APRS-IS network you will likely get banned.

Callsign | | ]iGet Passcodejl
Technical Example of Passcode Generation using PHP
Source code available on Github

This tool was developed by Peter Goodhall 2MOSQL who also
runs magicbug
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https://apps.magicbug.co.uk/passcode/

APRS Passcode

https://apps.magicbug.co.uk/passcode/
Beispiel fur das Rufzeichen: DG1EAD

APRS Passcode Generator

Your Passcode: 18340

Generate a new Passcode

Technical Example of Passcode Generation using PHP
Source code available on Github

This tool was developed by Peter Goodhall 2M0SQL who also
runs magicbug
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https://apps.magicbug.co.uk/passcode/

Download und Programmierung der |-Gate
-lrmware

Pinned

Q LoRa_APRS_iGate

Q LoRa_APRS_Tracker

Nx, Winlink and LoRa APRS iGATE for ESP3

@ Python

1,137 contributions in the last year

Apr  May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr
[ ] [ ] [ B ] ae @ [ I B =]
Mon [ | ]
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Rasphery/ESPa2/Aiiing lover Gun‘ar E} Created 19 commits in 2 repositories *
Tube-Amp and Stompbox/Pedals builder
——
A 94 followers - 2 following
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richonguzman/LoRa_APRS_iGate 2 pull requests -3
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Download und Programmierung der |-Gate
-lrmware

https://github.com/richonguzman

Pinned

£l LoRa_APRS_Tracker ' Public £l LoRa_APRS_iGate ' Public

LoRa APRS Tracker with Tx and Rx capabilities, Messages, Wx, Winlink anc LoRa APRS iGATE for ESP32 Based Board with Rx + Txjfapabilities
MOTre...
®c++ w133 ¥ 33 @®Python X115 ¥ 4

1.137 contributions in the last vear _
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Download und Programmierung der |-Gate

% Fork 34 - Yy Star 115 v

About

LoRa APRS iGATE for ESP32 Based Board
with Rx + Tx capabilities

Releases 2

© WebUi 1.0.1 ( Latest )

on Mar &
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Download und Programmierung der |-Gate
-lrmware

g LoRa APRS iGate Publi Q sponsor O Watch 20 ~ % Fork 34 v Y¥ Star 115
¥ main ~ ¥ 15 Branches © 2 Tags Q Go tofile T Add file ~ <> Code ~ About
Local Codespaces LoRa APRS iGATE for ESP32 Based Board
@ richonguzman just small typo v/ with Rx + Tx capabilities
(3 Clone ® )
.github fix: rename heltec w 00 Readme
HTTPS  SSH  GitHub CLI &3 MIT license
.vscode .
A Acti
https://github.com/richonguzman/LoRa_APRS_iC d‘j
data v 115
> 20
data_embed &
¥ 34fc
images Report re
include [ Download ZIP
Releases 2
installer o
© WebUi 1.0.1 ( Latest)
lib on Mar 8
s« justsmalltypo  19minutesago | & o€

Abspeichern im bevorzugten Ordner und in dem Ordner dann entpacken.

Wichtig!! immer eine Arbeitskopie erstellen, damit im Notfall auf das Original zurlickgegriffen werden kann, wenn
man die Programmierung “zerschossen” hat.

0 platformio.ini
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Anschluss TTGO ESP32

M Gerste-Manager — O X

Datei Aktion Ansicht ?
e @ HM = B

v & NB-06
3 Akkus
& Anschliisse (COM & LPT)
iy Audio Processing Objects (APOs)
ij Audio, Video und Gamecontroller
I} Audioeingange und -ausgange
9 Bluetooth
3 Computer
= Druckwarteschlangen
%4 Eingabegerate (Human Interface Devices)
i Firmware
¥ Grafikkarten
*® |DE ATA/ATAPI-Controller
@ Kameras
s Laufwerke
@ Mause und andere Zeigegerate
3 Monitore
& Netzwerkadapter
n Prozessoren
B Sicherheitsgerate
I Softwaregerate
I Softwarekomponenten
S Speichercontroller

I Speichertechnologiegerate
im Systemgerite

Tactatiiran
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Anschluss TTGO ESP32

1 e

| A Gerate-Manager
Datei Aktion Ansicht 2?2

| v % NB-06

3 Akkus

v & Anschliisse (COM & LPT)
# USB-Enhanced-SERIAL CH9102 (COMS) _

iy Audio Processing Objects (APOs)
Ij Audio, Video und Gamecontroller
i Audioeingdnge und -ausgénge
e Bluetooth

Computer

= Druckwarteschlangen

¢ Eingabegerate (Human Interface Devices)
i Firmware

[ Grafikkarten

*® |DE ATA/ATAPI-Controller

@ Kameras

s Laufwerke

Y 244 . Updated on 18. Jan, 2023

) Nigpin R GOHCHMOA TR https://github.com/Xinyuan-LilyGO/CH9102 Driver

v 16 - Updated on 27. Apr. 2022

3% adafruit/Adafruit-WCH-CH9102F-Friend-PCB

28

Mi. 15.05.2024


https://github.com/Xinyuan-LilyGO/CH9102_Driver

Programmierung der |-Gate Firmware

Edit Selection View Go Run Terminal

New Text File Ctrl+N
New File... Ctri+Alt+Windows+N
New Window Ctri+Shift+N

Open File... Ctrl+O
Open Folder... Ctrl+K Ctrl+O
Open Workspace from File...

Open Recent

Add Folder to Workspace...
Save Workspace As...
Duplicate Workspace

Save Ctri+S
Save As... Ctrl+Shift+S

Share

Auto Save

Preferences

Revert File
Close Editor Ctrl+F4

Help

£ dk6oc-11_test iGa
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rogrammierung der |-Gate Firmware

DERLA

Desktop\Workshop\LoRa_APRS_iGate-main\.pio

platformiol

| Open Folder
T > DieserPC > Desktop » Workshop

Organisieren v Neuer Ordner
__Bilder

Kunden LoRa_APRS_iGate-main
Lieferanten LoRa_APRS_iGate-main - Test
hinsc

Vorlagen

Import

Afu

Privat

My Passport

-

@ Creative Cloud Files

[ Dieser PC
J 3D-Objekte
=/ Bilder
[ Desktop

Ordner:

Ordner auswahlen Abbrechen

pre:tools/compress.py
tool = esp-prog

:ttgo-lora32-v21]
rd = ttgo-lora32-v21
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Programmierung der |-Gate Firmware

) File Edit Selection View Go Run Terminal Help

EXPLORER “es & platformio.ini X

“ OPEN EDITORS @ platformio.ini
X @ platformio.ini 1 ; PlatformIO Project
v LORA_APRS _IGATE-MAIN - TEST )
> .github
pio
.vscode
data
data_embed
images ; https://docs.platformic

include Tattirmt
atformio

installer L _ ]

: default_envs = ttgo-lora32-v21

lib

SIC

test . platform = espressif32 @ 6.3.1

Fram arduino
eed = 115200

>
>
>
>
>
>
>
>
>
>
>

tools
.gitignore
LICENSE

platformio.ini

YT A(

data_embed/index.html.gz
data_embed/style.css.gz
i) README.md ‘ data_embed/script.js.gz
data_embed/bootstrap.css.gz

i.embed files =

a =
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Programmierung der |-Gate Firmware

>

File Edit Selection View Go

EXPLORER

v OPEN EDITORS
X {} igate confjson data

v LORA_APRS _IGATE-MAIN - TEST

> .github

> .pio

> .vscode

v data

{} igate_conf.json
data_embed
images
include
installer
[19)
SIC

test

>
b
>
>
>
>
>
>

tools
.gitignore
LICENSE
platformio.ini
README.md
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Run

Terminal

Help

{} igate_confjson X

data > {} igate_confjson > ...
. S
“callsign™: "NOCALL-18",
"wifi": {
"autoAP": {
“"password”: "1234567896",
“"powerOff": 10
"AP":
“"beacon": {
"latitude": 0.0,
"longitude”: 6.0,
"comment™: “LoRa APRS",
"interval”: 15,
"overlay™: "L",
"symbol": "3",
“path™: "WIDE1-1",
"sendViaAPRSIS":
"sendViaRF": false

Taise

s

r

"digi”: {
"mode”: ©

L LoRa_APRS_iGate-main - Test

Mi. 15.05.2024




Die Parameter

{} igate_conf.json X

data > {} igate_confjson > ...

{
"callsign™: "NOCALL-10", Andern in eigenes Call & SSID (1-15)
"wifi”: {
"autoAP":
“password”: "123456789@", Zugangsdaten des LoRa wenn kein Wlan empfangen wird

“powerOff”: 10 zusatzliche Erklarung folgt spater

"ssid": "WIFI 1", Hier kommt die SSID und das Passwort des

“password”: "WIFI_1 passwort®, Wlan-Zugangs von zu Hause rein
"latitude": ©.0000000,

"longitude™: ©.0000000

“ssid": "WIFI 2", . . .
s clond™s “WIET 7 passhord” hier kann ein weiterer WLAN-Zugang

"latitude": ©.0000000, eingetragen werden
“"longitude”: ©.0000000
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Die Parameter

J

"beacon™: { . . . . .
"latitude”: 0.0, Andern in Koordinaten wie bei Google Maps

"longitude™: ©.0, z. B.: 51.1699697, 6.8808112 (7 Dezimalstellen

"comment”: "LoRa APRS", Bakentext, z.B.: LoRa APRS I-Gate Duesseldorf
“interval®: 15,

Bakenintervall in Minute, bitte nicht kleiner als 15
“overlay™: "L",

K ST Symboloverlay, nicht andern
it Symbol der Station:

patz - “WIDE1-17, Der Standardwert ist ,,a“
"sendViaAPRSIS": false . . .
2 : "S s 2 ,H“ ist ein griner Stern,
sendViaRF": false " .
,&“ ist eine schwarze Raute,
,a" ist eine rote Raute,

"digi”: {
"mod;": 8 ,_ist ein blauer Kreis (erforderlich fir Wx-Daten).

B o (| Sl |
"enableServer":
"enableSerial™:
"acceptOwn”: fals

)A)R)C) DARC e.V. — Eine Zusammenarbeit zwischen OV Dormagen - G21 & OV Hilden - Rp4 Mi. 15.05.2024



Die Parameter

"digi”: {
"mode™: ©

"beacon™: {
"latitude": 6.0,
"longitude”: 6.0,
“comment”™: "LoRa APRS",
“interval®: 15,
“overlay™: "L",
"symbol”: "a",
"path™: "WIDE1-1",
"sendViaAPRSIS": false,
"sendViaRF": false

B o (| Sl |
"enableServer":
"enableSerial™:
"acceptOwn”: fals

Standardwert ist WIDE1-1, nicht andern

Senden der Bake Uber APRS-IS auf ,true” stellen!!!

Aktiviert das Senden der Bake tiber LoRa

Aktiviert das Digipeating Uber LoRa

? keine Beschreibung
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Die Parameter

J>
"aprs_is": {

metive -+ False. Aktiviert das Senden der empf. LoRa Pakete zu APRS-IS.

“passcode™: "XYZWW", Hier kommt der Passcode rein
"server"”: "rotate.aprs2.net”, . »

"port”: 14580, andern auf: “ germany.aprs2.net
"filter": "m/10",

"toRF": false Standard, vorerst so lassen

auf “true” stellen

I

"lora™: {

"txFreq": 433775600,

"rxFreq"”: 4337756000,

"spreadingFactor": 12, Standard, vorerst so lassen
“signalBandwidth": 1256600,

"codingRate4": 5,
Fpowers 28, o Sendeleistung bei Digipeating in dBm
Glommialt i 20dBm = 100mW
rxActive : true
“display”: { 15dBm = 32mW
alwaysOn": true 10dBm = 10mW

"timeout”: 4,
"turnli80”:
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Die Parameter

]

“"aprs_1is": {

I

“"lora™: {

"active”: false,
"passcode”: "XYZVW",

"server"”: "rotate.aprs2.net”,

"port": 14580,
"filter": "m/10",
"toRF”: false

"txFreq": 433775600,
"rxFreq"”: 4337756000,
"spreadingFactor™: 12,

“signalBandwidth": 1256600,

"codingRate4”: 5,
“power": 20,
"txActive”: false,
"rxActive": t

rue

“display”: {

"alwaysOn™:
“"timeout™:
“"turnl8e”:

Standard, vorerst so lassen

immer an, ,false” schaltet das Display nach ,timeout” ab

Zeit in Sek. wann das Display aus geht
Horizontale Drehung des Displays, so lassen

DARC e.V. — Eine Zusammenarbeit zwischen OV Dormagen - G21 & OV Hilden - Rp4

Mi. 15.05.2024



Die Parameter

"syslog”: {
"active”: false,
“server"”: "192.168.0.100",
“port™: 514
_I' >
“"bme": {
"active”: false

I
" Otall : .::
"username”: "",

.'paSSwor‘d" : mn
I

“other™: {

"rememberStationTime"”: 30,
"sendBatteryVoltage”: false
"externalVoltageMeasurement”: false,

"externalVoltagePin": 34,
"lowPowerMode"”: false,
"lowVoltageCutOff": ©

Aktiviert die Ubertragung zu einem Syslogserver
IP-Adresse des Syslogservers
Port des Syslogservers, Standard

yJtrue” ermoglicht die Anzeige der Wx-Daten
(Temperatur, Luftfeuchtigkeit und Druck)

auf dem OLED-Bildschirm und ermoglicht auBerdem die
Ubertragung der Wx-Daten an den APRS-IS-Server und
die Anzeige als Telemetrie.

Der Standardwert ist , false”. Die Modi iGate und
Digipeater konnen Wx-Daten senden.

Der Anschluss des BME280 an das iGate erfolgt:
SDA to 1021

SCL to 1022

GND to GND (any)

VCC to 3.3V
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Die Parameter
.. T

e “, wu : ; % Y =
username : gellste Funktion ever— V
\\‘ /’

"password”: ""
“other": {
"rememberStationTime": 30, Zeit in Minuten, gehorte Station im Buffer

"sendBatteryVoltage": falsey Uberwachung der Batterie am Batterieanschluss

e sy Uberwachung externe 12V Batterie mit Spannungsteiler

: . . am PIN 34
10wWrowerrioue . 17di5e,

“lowVoltageCutOff": © nicht naher beschrieben

"externalVoltagePin": 34,

efault (LoRa_APRS iGate-main - Test) § Auto
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Upload in das |-Gate

J Filey Edit Selection View Go Run Terminal

E) PLORER

“/JPEN EDITORS '1 unsaved
® {} igate_conf.json data
v LORA_APRS_IGATE-MAIN - TEST
> .github
> .pio
> .vscode
v data
{} igate_conf - Kopie.json
{} igate_conf.json
> data_embed
images
include
installer
lib
SIC
test

Help

{} igate_confjson @

data > {} igate_confjson > {} wifi > [ JAP > {} 1
"wifi": {
"AP": |
{ "ssid™: "WIFI 1",
“password”: "WIFI 1 passwor
"latitude"”: ©.0000000,
"longitude”: ©.06000000

“ssid": "WIFI 2",
"password”: "WIFI_2 passwor
“"latitude”: ©.0000000,
“"longitude”: ©.06000000

“"beacon™: {
"latitude"”: 8.0,

8 0
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Upload in das |-Gate

File Edit Selection View Go Run Terminal
New Text File Ctri+N
New File... Ctrl+ Alt+Windows+N

New Window Ctrl+Shift+N

Open File... Ctrl+O
Open Folder... Cirl+K Ctrl+O
Open Workspace from File...

Open Recent

Add Folder to Workspace...
Save Workspace As...
Duplicate Workspace

Save Ctrl+S
Save As... Ctrl+Shift+S
Save All Ctrl+K S

Share

Help

{} igate_confjson ®

data > {} igate_confjson > {}wifi > [ JAP > {} 1
"wifi"™:
"AP": |
{ "ssid": "WIFI 1",
“password”: "WIFI 1 passwort”,
"latitude"”: ©.0000000,
"longitude”: ©.06000000

I
L

¥

{ ‘“ssid": "WIFI 2",
"password”: "WIFI_2 password”,
"latitude”: ©.0000000,
"longitude”: ©.06000000

“beacon™: {
"latitude": 9.0,
"longitude”: 0.9,
“comment”: "LoRa APRS",

DARC e.V. — Eine Zusammenarbeit zwischen OV Dormagen - G21 & OV Hilden - Rp4
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Upload in das |-Gate

File Edit Selection View Go Run

PLATFORMIO

v PROJECT TASKS
> @7 Default
v @1 ttgo-lora32-v21
General
Build
Upload
Monitor
Upload and Monitor
Clean
Full Clean
Devices
v B3 Platform
O Build Filesystem Image
O Program Size
O Upload Filesystem Image
O Upload Filesystem Image OTA
O Erase Flash
B3 Dependencies
B3 Advanced
B3 Remote
B3 Miscellaneous
> @1 heltec-lora32-v2

. S

 QUICK ACCESS
v PIO Home

>
>
>
>

Open
PIO Account
Inspect
Projects & Configuration
Libraries
Boards
Platforms
Devices
v Debug
Start Debugging
Toggle Debug Console
v Miscellaneous
Serial & UDP Plotter
Platform|O Core CLI
Clone Git Project
New Terminal
Upgrade PlatformiO Core
Show Release Notes

DARC e.V.

Terminal Help

{} igate_confjson X Auto

data > {} igat n > {}wifi >[ JAP | COM21

Archiving
Compiling
Compiling
Compiling
Compiling
Compiling
Archiving
Compiling
Compiling
Compiling
Compiling
Compiling
Compiling
Compiling
Compiling
Compiling
Compiling
Compiling
Compiling
Compiling

COM5

com4
ssid
“password”:
"latitude ©.0000000,
“longitude™: ©.0000000

"ssid":

“password

“latitude

“longitude”: ©.0000000

“beacon™:

"comment”
"interval®
“overlay"”:

"symbol 5
“path™: "WIDE1-1",
“sendViaAPRSIS":
“sendViaRF":

“enableServer": fal

TERMINA/

-pio\build\ttgo-lora32-v21\1lib2h
-pio\build\ttgo-lora32-v21\Fram¢
.pio\build\ttgo-lora32-v21\Fram
-pio\build\ttgo-lora32-v21\Frar
.pio\build\ttgo-lora32-v21\Fra
.pio\build\ttgo-lora32-v21\Fr; yrkArduino\esp32-hal-gpio.c.o
-pio\build\ttgo-lora32-v21\li \1ibESPmDNS.a
-pio\build\ttgo-lora32-v21\Fi jorkArduino\esp32-hal-i2c-slave.c.o

COMS3 §
Custom...

DElegantOTA.a
‘Arduino\esp32-hal-adc.c.o
xArduino\esp32-hal-bt.c.o
*kArduino\esp32-hal-cpu.c.o
rkArduino\esp32-hal-dac.c.o

.pio\build\ttgo-lora32-v21\F workArduino\esp32-hal-i2c.c.o

.pio\build\ttgo-lora32-v21\f siorkArduino\esp32-hal-ledc.c.o
-pio\build\ttgo-lora32-v21\ eworkArduino\esp32-hal-matrix.c.o
.pio\build\ttgo-lora32-v21) teworkArduino\esp32-hal-misc.c.o
.pio\build\ttgo-lora32-v2i meworkArduino\esp32-hal-psram.c.o
.pio\build\ttgo-lora32-v2 imeworkArduino\esp32-hal-rgb-led.c.o

-pio\build\ttgo-lora32-v2 ameworkArduino\esp32-hal-rmt.c.o

.pio\build\ttgo-lora32-v] ‘ameworkArduino\esp32-hal-sigmadelta.c.o
.pio\build\ttgo-lora32-y rameworkArduino\esp32-hal-spi.c.o

-pio\build\ttgo-lora32-v21\rrameworkArduino\esp32-hal-time.c.o
.pio\build\ttgo-1lora32-v21\FrameworkArduino\esp32-hal-timer.c.o
-pio\build\tt' -lora3z-vzi\rre eworkArduino\esp32-hal-tinyusb.c.o

7 Default (LoRa APRS iGate-main - T ) & Auto

Build (ttgo-lora32-v21) - Task »/ + v [0 @

Ln 15, Col 43

Spaces:4  UTF-8

LF

{}JSON Q

— Eine Zusammenarbeit zwischen OV Dormagen - G21 & OV Hilden - Rp4
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) FEile Edit Selection View Go Run Terminal Help

Upload in das |-Gate

PLATFORMIO o {} igate_confjson X Ao

v PROJECT TASKS
> @7 Default
v @1 ttgo-lora32-v21
s General
Build
Upload

o

o

© Monitor

O Upload and Monitor
o

o

o

Clean
Full Clean
Devices
v B3 Platform
O Build Filesystem Image
O Program Size
O Upload Filesystem Image
O Upload Filesystem Image OTA
O Erase Flash
B3 Dependencies
B3 Advanced
B3 Remote
B3 Miscellaneous
> @1 heltec-lora32-v2

P S 1o inm

 QUICK ACCESS
v PIO Home

>
>
>
>

Open

PIO Account

Inspect

Projects & Configuration

Libraries

Archiving

Compiling

B Compiling
Devices Compiling

v Debug Compiling

Compiling

Archiving
Toggle Debug Console Compiling

v Miscellaneous Compiling
Serial & UDP Plotter Com Lae

Compiling.
PlatformIO Core CLI Compila

Clone Git Project Cor

Boards
Platforms

Start Debugging

New Terminal stk
snpiling
Compiling
Show Release Notes Compiling
Compiling

Compiling

Compiling

Upgrade PlatformiO Core

com21
COM5
com4
COoM3
Custom..

©.0000000,
©.0000000

“latitude"

" comment!

"interval

=T e PlatformIO Core
“path™: "WIDE1

-anviamrsishelease Notes

“sendViaRF": f

-pio\build\ttgo-lora3Z-v.

.pio\build\ttgo-lora32-v21\Framewos W \2sp32-nal-adc.c.o
.pio\build\ttgo-lora32-v21\Fram duino\esp32-hal-bt.c.o
.pio\build\ttgo-lora32-v21}¢ vkArduino\esp32-hal-cpu.c.o
.pio\build\ttgo-lora32 .ieworkArduino\esp32-hal-dac.c.o
.pio\build\ttgo-lon \rrameworkArduino\esp32-hal-gpio.c.o
.pio\build\ttgo v21\1ibf13\1ibESPmDNS.a

-pio\build\* a32-v21\FrameworkArduino\esp32-hal-i2c-slave.c.o
.pio\bi ~-lora32-v21\FrameworkArduino\esp32-hal-i2c.c.o

.pigl «ctgo-lora32-v21\FrameworkArduino\esp32-hal-ledc.c.o

.11d\ttgo-lora32-v21\FrameworkArduino\esp32-hal-matrix.c.o
J\build\ttgo-lora32-v21\FrameworkArduino\esp32-hal-misc.c.o

-pio\build\ttgo-lora32-v21\FrameworkArduino\esp32-hal-psram.c.o
-pio\build\ttgo-lora32-v21\FrameworkArduino\esp32-hal-rgb-led.c.o
-pio\build\ttgo-lora32-v21\FrameworkArduino\esp32-hal-rmt.c.o
.pio\build\ttgo-lora32-v21\FrameworkArduino\esp32-hal-sigmadelta.c.o
.pio\build\ttgo-1lora32-v21\FrameworkArduino\esp32-hal-spi.c.o
-pio\build\ttgo-lora32-v21\FrameworkArduino\esp32-hal-time.c.o
.pio\build\ttgo-lora32-v21\FrameworkArduino\esp32-hal-timer.c.o
.pio\build\ttgo-lora32-v21\FrameworkArduino\esp32-hal-tinyusb.c.o

7 Default (LoRa_APRS iGate-main - Test) & Auto
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Upload in das |-Gate

"beacon": E

"latitude": 0.0,
"longitude": 0.0,
"comment”: "LoRa APRS",
"interva

"overlay™: "L"
"symbol”:

"path": "WIDE1-1",
"sendViaAPRSIS"
"sendViaRF": f&

TERMINAL

Archiving .pio\build\ttgo-lora32-v21\libFrameworkArduino.a
Linking .pio\build\ttgo-lora32-v21\firmware.elf
Retrieving maximum program size .pio\build\ttgo-lora32-v2i\firmware.elf
Checking size .pio\build\ttgo-lora32-v21i\firmware.elf
Advanced Memory Usage is available via "PlatformIO Home > Project Inspect”
RAM: == ] 15.7% (used 51356 bytes from 327680 bytes)
[FEH 96.3% (used 1262225 bytes from 1310720 bytes)
Building .pio\build\ttgo-lora32-v21\firmware.bin
esptool.py v4.5.1
Creating esp32 image...
FEFgEU £5 ELr SEcLions
Successfully created esp32 image.
S] Took 50.087 seconds =

00:00:50.066

Terminal will be reused by tasks, press any key to close it.

@1 Defaurt (LORa_APK>_iGate-main - lesy) Y AuTo
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Upload in das |-Gate

) File Edit Selection View Go Run Terminal Help £ LoRa_APRS_iGate-main - Teg

PLATFORMIO {} igate_confjson X

s PROJECT TASKS a1 O € @ data> {} igate_confjson > {} wifi >[ JAP > {} 1
> ®J Default "wifi": {
8 TAPS T T
v B3 General { Tssid": "WIFI_ 1",
Build “password”: "WIFI 1 passwort",
Upload "latitude™: ©.0000000,
Monitor “longitude™: ©.0000000

v @1 ttgo-lora32-v21

Upload and Monitor
"ssid": "WIFI 2",

"password™: "WIFI_2 password”,
"latitude": ©.0000000,

Clean
Full Clean

Devices 1 “longitude”: ©.0000000
v 3 Platform

Build Filesystem Image
Program Size i3
"beacon": {
"latitude": @.0,
"longitude™: @.0,
| “"comment™: "LoRa APRS",
> B3 Dependencies : "interval”: 15,
> B3 Advanced “overlay”: "L",
> B3 Remote “symbol™: “"a",
"path": "WIDE1-1",
"sendViaAPRSIS":
"sendViaRF":

Upload Filesystem Image
Upload Filesystem Image OTA
Erase Flash

> B3 Miscellaneous
> @1 heltec-lora32-v2

L o T O PO S IS N VLY

\ QUICK ACCESS s
v PIO Home digi®: {
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Upload in das |-Gate

B A& A
O 0 @ @ ®

nxsoc—99
5: 5

s
>
=
v
8
=

v

>
&%
W o
w3
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auto AP

auto AP = Automatischer Access Point

das |-Gate stellt fir die voreingestellte Zeit (powerOFF =10min)
einen Zugang in Form eines Access Points zur Verfligung.

Im Display wird innerhalb dieser Zeit die IP-Adresse des |-Gates
angezeigt: 192.168.4.1

Wenn man sich mit dem AP verbindet und nun im Browser die
IP-Adresse 192.168.4.1 eingibt, gelangt man auf HTML-Seite des
I-Gates und kann hier alle Einstellungen vornehmen.
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auto AP

CA2RXU's LoRa iGate Configuration OTA

@ Station Callsign and SSID

Add your ham callsign and NOCALL-10
SSID. Optionally, you can
leave a comment Beacon Comment
describing your station.

LoRa APRS

Beacon path

WIDE1-1

Symbol 0
Red diamond with L v

Latitude Longitude
0 0

DARC e.V. — Eine Zusammenarbeit zwischen OV Dormagen - G21 & OV Hilden - Rp4

48

Mi. 15.05.2024



auto AP

e Auto AP Password

Add your password and Ry R

power off timeout to auto
access point. Auto AP will Power off timeout (in minutes)
start if there is no WiFi

connection. Timeout will 10

P " . o N
count from startup or last Set to 0 if you don't want this option.

client disconnected.

WICHTIG!
damit das I-Gate sich mit dem eigenen W-Lan Netz verbinden kann

e WiFi Access

Add all Wi-Fi Networks

intended to be used, and

Passphrase
IKS-2.4 00000000000000000000 n

their respective coordinates i
P Add network ’

to georeference the iGate

location.

49
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auto AP

Der Vorteil hierbei ist:
das I-Gate ist im Netzwerk erreichbar und muss nicht mehr

an den Rechner mittels USB angeschlossen werden

Dadurch ist auch Uber VPN eine Erreichbarkeit gegeben

(interessant fur Relaistandorte etc.)
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Programmierung der |-Gate Firmware

Epilog:

Die Grund-Programmierung der Firmware fur das |-Gate
erfolgt tber ,VSC”“ mit , platformlO*.

Die Parametrierung kann ebenfalls tber ,VSC“ erfolgen,
jedoch ist die Parametrierung uber das Web-Interface
bedeutend komfortabler.

Spatere Anpassungen der Parameter oder auch Firmware-
updates konnen aus der Ferne erfolgen, dazu muss das |-Gate

nicht mehr per USB mit dem Rechner gekoppelt werden.
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Komponenten

BME-280
Barometrischer Sensor fir Temperatur, Luftfeuchtigkeit und Luftdruck

52
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https://www.az-delivery.de/products/gy-bme280

Habt Ihr noch Fragen?
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Kein Bildnachweis né

Pixabay License
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53

Mi. 15.05.2024



Vielen Dank ... vy 73 de

anée ./

Freie kommerzielle Nutzung
Kein Bildnachweis notig

Pixabay License
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