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Alternative Steuerung von Carrera-Autos per Handy/Computer




Was bisher geschah



Was bisher geschah - Hardware
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Was bisher geschah - Software

e ESP offnet WiFi Access Point

e Steuerungs-Webseite im Browser erreichbar
o Geschwindigkeitsregler zur Bedienung
o Aktivierung der IR-Led
o  Not-Aus

e OTA Updates

Aktuelles Ul Mock-Entwurf des Ul






1 void CarreraServer::setup() { A
2 WiFi.softAP(ssid, password); ¢y
e i 3 ([
" e ‘ 4 initWebSocket();
5
6 m_server.on("/", HTTP_GET, [](AsyncWebServerRequest *request) {
7 request->send_P(200, "text/html", index_html);
8 1)
9 m_server.on("/OTA", HTTP_GET, [&](AsyncWebServerRequest *request) {
10 request->send(200, "text/plain”, "Ready for OTA!");
11 ota_mode = true; 6
}‘.x. $ 12 });
¥ Mooy y 13 m_server.on("/uptime”, HTTP_GET, [](AsyncWebServerRequest *request) {
, = 14 request->send(200, "text/plain”, String(millis())); wes
15 s
16
17 m_server.begin();

=
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Platform 10 & VS-Code

Kompilieren und flashen
Ubersichtliche IDE
Easy to use
Git-Integration
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main.cpp src

v CARRERA-OS

> W .pio

> K .vscode
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> ¥ 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

£
RAM:
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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t target_speed = 0;

Motorsteueru ng kil sl

d decelerate(uint32_t duty) {

ledcWrite(MOTOR_PWM_CHANNEL, ©);
. delay(1);
- accelerate/decelerate uber Ledchirite(NOTOR_BRK_PUM_CHANNEL, duty);
}
PWM Signal .

d accelerate(uint32_t duty) {
ledcWrite(MOTOR_BRK_PWM_CH EL, 0);
delay(1);
ledcWrite(MOTOR_PWM_CHANNEL, duty);

}
d driving::tick(float milliseconds) {

if (real_speed < target_speed) {
BRK PWM accelerate(255);
—_ 7 real_speed += config->acceleration * (milliseconds / 1000);
B if (real_speed >= target_speed) {
real_speed = target_speed;

I
} else if (real_speed > target_speed) {
decelerate(255);
real_speed -= config->deceleration * (milliseconds / 1000);

MOTOR PWM if (real_speed <= target_speed) {

real_speed = target_speed;
}

} else {
accelerate(target_speed);







Latenz

2-12 ms

Carrera 75 ms"

Carrera-Logo: ' lh.g xqnJWJxvPyMGHbjGPCoNRg-1zHt9BVJsUrZzGliGcVpujo4OelL x6pne JKEXJqdUGA 'Quelle: http://slotbaer.de/carrera-digital-124-132/9-cu-daten-protokoll.html




Latency [ms]

Latency [ms]

Latency distribution: REST_Messung_01.txt
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Max: 101 ms, AVG

Latency distribution: WS_Messung_01.txt

Latency distribution: WS_Messung_02.txt
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Woher kommen die “Ausreifer’?

Latenz-Verlauf: WS_Messung_02.txt

e “Stau” beim Acknowledgment
der Nachrichten
e Problematisch bei vielen
schnellen Anderungen
e Nur im Frontend sichtbar
o Fahrzeug reagiert
weiterhin schnell!




Hotspot, AP und BLE

(externer) WiFi Hotspot

WIiFi AccessPoint

Bluetooth (Low Energy)

Vorteile

e Fahrzeug mit Internet
verbunden

e Fahrzeuge konnen
untereinander
kommunizieren

e Kein externer Hotspot
notwendig

e Keine anderen Nachrichten
im WiFi

e Geringerer
Stromverbrauch
(fir BLE)

Nachteile

e Mehr irrelevante Pakete
anderer Nutzer

e Kein Internet wahrend
Nutzung

e Nichtin vielen
Browsern
unterstutzt




Kommunikationsprotokoll

:Client

changeSpeed(42)

GET 192.168.4.1/

return index.html

Connect to Websocket

Connection established

Il42ll
ll42"

displaySpeed(42)

:CarreraCar



Ungeplante Probleme



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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Reboots

e Treten bei Stillstand nach langerer Inaktivitat auf
e Durch reboot gibt Motor kurz Vollgas

e Bislang keine Probleme wahrend der Fahrt






IR-Led

e \Wichtiges Feature (fur Spurwechsel)
e Feature (Code) bereits implementiert
e Schwierig zu testen

Losungsideen:
e Led einzeln testen
e Andere Leds ausprobieren
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Weitere Ideen

Kamera am Auto befestigen
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Revision 2 ausbessern
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Revision 3 fertigstellen




See you on the race-track

Bild: https://i.etsystatic.com/6483153/r/il/8a196¢/3340635668/il_680x540.3340635668_j15x.jpg



