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Alternative Steuerung von Carrera-Autos per Handy/Computer




Software

e ESP offnet WiFi Access Point

e Steuerungs-Webseite im Browser erreichbar
o Geschwindigkeitsregler zur Bedienung
o Aktivierung der IR-Led

e OTA Updates

Aktuelles Ul Mock-Entwurf des Ul



Platform 10 & VS-Code

Kompilieren und flashen
Ubersichtliche IDE
Easy to use
Git-Integration
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B %

(3 D=

> ¥ include
v @@ lib
> M asynctcp

> Ml espasynwebserver

README.md
src
CarreraServer.cpp
CarreraServer.h
Config.cpp
Config.h
constants.cpp
constants.h
driving.cpp
driving.h
initialize.cpp
initialize.h
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PROBLEMS OUTPUT

main.cpp 2 ...

#include “"constants.h"
#include "driving.h"
#include "initialize.h"

void setup() {

initialize::
initialize:
initialize:
initialize:

void loop() {

io();

:emergencyOTA();
:power();
:carreraServer();

server.loop();
driving::tick(config->loop_time);

| |-- Fs @ 2.0.0
Building in release mode
Retrieving maximum program size .pio\build\esp32dev\firmware.elf
Checking size .pio\build\esp32dev\firmware.elf

Advanced Memory Usage is available via “"PlatformIO Home > Project Inspec
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Flash:
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TERMINAL

DEBUG CONSOLE

BlBuild-Task v +~ [ W ~ X

12.9% (used 42368 bytes from 327680 bytes)
63.3% (used 829549 bytes from 1318720 bytes)
[SUCCESS] Took 4.64 seconds

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

ESP32 programming

Initial programming of the ESP32 must be done via UART with an external USB to UART bridge. For this connect the RX and TX pins to the UART bridge. {ERE IR N GV R 8 b el f 1 I

(olgTe [o LR IVES fl o S sV o]y B iy TSN A A s T RVTRVETEEN Also remember to use a 3.3V UART bridge, NOT a 5V one!
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Neue Features



Spurwechsel



IR-LED - Weichenstellung

Bahnprotokoll (Car 6 request)

Control Unit

\‘_ g A
|

—
~~_ 2,6 kHz (Car 6) R —

Controller 6

IR Receiver

http://redlichelectronics.de/ir-diode.html



Wie werden wir den Controller los?



IR-Lead - Losung

Dummy Controller
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IR-LED - Code Example

Initialization

config->frequency = preferences
.getInt("frequency", config->frequency);
initialize::init_irled(config->frequency);

void initialize::init_irled(int frequency) {
ledcSetup(IRLED_PWM_CHANNEL, frequency, 8);

ledcAttachPin(IRLED_PIN, IRLED_PWM_CHANNEL);

ledcWrite(IRLED_PWM_CHANNEL, 0);

Activation

void CarreraServer: :enableIRLed() <
ledcWrite(IRLED_PWM_CHANNEL, 128)
irl_toggle time = millis();
irl_enabled = true;

¥

void CarreraServer::updateIRLed() {
if (millis() - irl_toggle_time >= config->irl_time) {
ledcWrite(IRLED_PWM_CHANNEL, 0);

irl_enabled = false;
)
} ““““il‘l““““\ I1S







Controllerunterstutzung

e Erweiterung der Steuerungsmaoglichkeiten
e Unterschiedlich nach Controllertyp

Bremsen Boost

Beschleunigen

Spur
wechseln

Not-Stopp

https://stadt-bremerhaven.de/wp-content/uploads/2019/06/Google-Stadia-Controller.jpg

Boost

Spur
wechseln

Beschleunigen

Bremsen

Not-Stopp

con: https://gzhls.at/i/73/65/2387365-n0.jpg



Controllerunterstutzung - Umsetzung

Erster Ansatz
e Auswertung auf dem ESP

Problem:

e Viele Nachrichten auf einmal
ODER
e Keine Nachrichten



Controllerunterstutzung - Umsetzung

Aktueller Ansatz
e Auswertung im Frontend

Vorteil:
e Kontinuierlicher Nachrichtenfluss
Konfigurationsparameter



Speicheranalyse



Flash-Partitionen

Name Type SubType Offset Size
nvs data nvs 0x9000 20K
otadata data ota 0xe000 8K
app0 app ota 0 0x10000 1280K
app1 app ota 1 0x150000 1280K
spiffs data spiffs 0x290000 1472K
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2 <I!DOCTYPE html>
3 <html>
4  <head>
5 <meta charset="utf-8">
6 <title>Carrera 2.0</title>
i <meta name="version" content="26.01_13:00">
8 </head>
9 <body>
10 <div id="speedInput">
11 <div id="speedValueDisplay">
12 (010}
IS </div>
14 </div>
15 <div id="ledPanel">
16 <div id="ledDurationDisplay"></div>
117/ <div id="ledButton"></div>
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.End.Progress: %u%%..Error[%u]:
.Auth Failed.Begin Failed.Connec
t Failed.Receive Failed.End Fail
ed.sketch.Start updating .filesy
stem.application/json.{ "frequen
cy™ iz .f “ssid® = ".ssid.", "pas
sword": ".password."}.text/plain
.Ready for OTA!.nvs resetted.tex
t/html.credentials./OTA. /uptime.
/nvs_reset./cred. /set_cred./led_
frequency.Carrera-Vehicle.B. /ws.
Unnamed—Car.CarreraMachtSpass. .<
IDOCTYPE html>.<html>.<head>..<m
eta charset="utf-8">..<title>Car
rera 2.0</title>..<meta name="ve
rsion" content="26.01_13:00">.</
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t">...<div -id="speedValueDisplay
"> eaa00...</div>..</div>. . <diV
id="1ledPanel">...<div id="ledDur
ationDisplay"></div>...<div 1id="
ledButton"></div>..</div>..<div
id="parameterPanel" class="close
d">...<button +id="parameterPanel
Toggle" onclick="toggleParameter
Panel()"></button>...<form id="p
aramForm">....<input id="paramRo
11" type="number" min="0" max="1
" step="0.001" title="Slowing of
the vehicle if no power is appl
jed">....<input id="paramDeceler
ation" type="number" min="0" max
="1" step="0.001" title="Deceler
ation power of the break">....<i
nput id="paramAcceleration" type
="number" min="0" max="1" step="
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void CarreraServer::setCredentials(String ssid, String password) {
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preferences.putString("ssid", ssid);
preferences.putString("password", password);

void CarreraServer: :updateFrequency(int frequency) {
preferences.putInt("frequency", frequency);

void CarreraServer::setup() {
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initialize::init_irled(frequency);

preferences.begin("credentials", false);
ssid = preferences.getString("ssid", ssid);

password = preferences.getString("password", password);

initialize::init_irled(preferences.getInt("frequency",
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Ausblick



Mogliche Nachfolger-Projekte

Kamera am Auto befestigen

sg% M
e i) R
\ﬁ {5 ,Qé'i[f i A
/ .)leAbbL L' a-l—_'_. ___________
oE,

Revision 2 ausbessern

€
Leon M tthes & Biérn Daase.

Jo LSBA | a{,_,_,ﬁn E'—‘
:7@0 0000 GEs

Revision 3 fertlgstellen

©







