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Lesson 0 Preparation

Before proceeding with this tutorial, make sure you have finished putting

the model together in “1 Assembly Guide”.

Please also complete the ARDUINO software download:
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Arduino IDE

CH340 driver installation:

;.i.- Device Manager
File Action View Help

s @ EHm B kX

v & DESKTOP-LDTSDTF

¥ i,] Audio inputs and outputs
> & Computer

s Disk drives

» [ Display adapters

> 3§ Firmware

» fy Human Interface Devices
> =@ IDE ATAJATAPI controllers
> % Imaging devices

» Keyboards

> s Mice and other pointing devices
» [ Monitors

> I Network adapters

v & Ports (COM & LPT)

ERIAL CH340 (COM18}

[
B BfEwO (com

» [ Print queues

» = Printers

> n Processors

> B Security devices

» F Software components

> B Software devices

> Iq Sound, video and game controllers

> % Storage controllers

~ = Sustern devires

Install the ESP32 plugin:

6/70



| B3 sketch may27a | Arduing IDE 2.3.2

Auto Format

|Eile Edit Sketdh elp

Archive Sketch

BOARDS o .
Manage Libraries.. Cirl + Shift+1
esp32 ; Xi-{
P Serial Monitar Ctrl+Shift+M b cit i .
L > LUy AR

] ‘E Type: Serial Plotter
| . Firmware Updater

Arduing

by Arduin  Upload 55L Root Certificates {

Board@n  Board b | Boards Manager...

Arduing

More infa  Port ¥ Arduine AVR Boards

7013 « GetBoardinfo Arduino Mbed 05 RP2040 Boards

Burn Bootloader

esp32 by Espressif

Systems

2.0.12 installed

Boards included in this package:
S.0Di Uitravi, Labplus
mPython, ODROID ESP32,...
More info

2016 ~ UPDATE

esp32

espB266

Ctrl+5hift+B

In10.Col1 X No board selected [}

And add the library:

3 IME s Arduino 3 libraries
2~
=iF

ol ~ ESP32Servo

"~ IRremote

If any step has not been

Er=El

2024/6/12 14:43
2024/6/12 14:43

2 Programming_Preparation".
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Lesson 1 Get The Car Moving

In this project, we will use ESP32 board to control L298N driver board to
realize the walking function of the cart. This cart is constructed with a two-wheel
N20 metal motor, which is smooth and very dynamic to walk.

We first learn how to upload the program to the cart.
(DGo to the following path and open the program

« 3 {EESFIEE » 1 Auto Move

s

1]

#.E‘

sonal & 1 Auto Move.ino

[ 1_Auto_Move | Arduino IDE 23.2 - o X

File Edit Sketch Tools Help

oo _

1_Auto_Move.ino

Ln1,Col1 X No board selected

@Connect the Arduino board to your computer with a TYPE-C cable
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(3 Select your Board in Tools > Board >>esp32>>>ESP32 Dev Module

i e |
' & 1_Autc_Move | Arduino IDE 2.3.2 ESP3253 Dev Module *
| File Edit Sketch Help ESP32C3 Dev Module
G e Auto Format CtdsT ESP3252 Dev Module A O
Archive Sketch ESP32 Dev Module
1_Autc M
Manage Libraries... Ctrl+Shift+! ESP32-WRODM-DA Module
1
2 Serial Monitor Ctrl+Shift+ M ESP32 Wrover Module
3 Senal Plotter nt ESP32 PICO-D4
2 St
al Firmware Updater ESP32-53-Box
s Upload S5L Root Certificates car is ru ESP32-53-USE-0TG
? Board , | Bl MBS Ctrl+Shift+B ESP3253'CAM LCD
: » & ESP3252 Native USE
9 Port Arduino AVR Boards v
g ol G
18 Get Board Info T —— . ESP32 Wrover Kit (all versions)
11 m Aventen 53 Sync
12 Burn Bootloader esp32 3
13 /fdefine L298n module IO Pin espB266 e i
14 #de e ENA 25 UM FeatherS2
15 #define INL 26 UM FeatherS2 Neo
16 #define INZ 27 -
17 #define TN3 14 i Ty
18 #define IN4 12 UM RMP
19 #define ENB 13 UM NanoS2
28
21 UM Tinys3
22 void Forward(){ UM PROS3
23 digitallirite (EMA,HIGH); nel
E Zitalirdte (F ) UM Feathers3
24 d tallirite (ENB,HIGH); el
25 digitalWrite(IN1, LOW); / S.0D1 Ultra v1
| 26 digitallirite (IN2,HIGH): LilyGo T-Display
[ 27 digitallirite(IN2,LOW); o o ‘
28 digitallirite(INA,HIGH); / bl T-Diclay 53
29 Serial.println(“Forward”); rial monitor micros2 |
A i
= ¥ MagicBit |
31
32 void Back{){ Turta loT Node
33 digitallirite(ENA,HIGH) : 1760 LoRa32-OLED |

i

@Select the Port: Tools >Port >>>>>COMxx(The COM port number of each

computer may be different, and the port number that appears is your port number) (If

you do not see COM ports other than COM1 in Arduino IDE, you need to refer to the installation of

CH340 driver in "2_Programming_Preparation" and install it)
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1_Auto Move | Arduino IDE 2.3.2 i 2 B

Archive Sketch

|Fille Edit Sketch

1_Auto M T .
Manage Libraries... trl+Shift+1

L

5 Serial Monitor Ctrl4Shift+M |

3 Serial Plotter nt

4

. Firmware Updater

>

A Upload S5L Root Certificates

: Board r =

a . .

g Port » | Serial ports g
1a Get Board Info COM1 ed
11 d
12 Burn Bootloader COM14
13 /fdefine L298n module IO Pin
14 #define EMA 25
15 #define IN1 26
16 #define IN2 27
17 #define IN3 14
13 #define IN4 12
19 fdefine ENE 13
28
21
22 void Forward(){

23 digitalWrite(ENA,HIGH); //fer n A channel
24 digitalirite(ENB,HIGH); //
25 digitalbirite(INL,LOW); //se
26 digitallirite(IN2,HIGH);
27 digitalWrite(IN3,LO0W);
28 digitallirite(IN4,HIGH); /
29 Serial.printlin{"Forward”);//send massa al monito
38 3
31
32 vold Back{){
digitalWrite(ENA,HIGH):

Ln1, Col1 X No board selected

7 « 2 Programming_Preparation » 1. Installation of Arduino IDE and CH340 driver » v E-
Eir EHEE s S
ON T CH340 Serial Driver 2023/12/18 17:50 i
@i Mac 05 Tutorial for Arduino IDE Installation.. 2023/12/8 18:26 DOCX T 4563 KB
» ﬂj-_l Windows Tutorial for Arduine IDE Installation.  2023/12/18 11:16 DOCX 30 982 KB

®)Click Upload to upload the program to the ESP32 control board.
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G 1_Auto_Move | Arduing IDE 23.2
| File Edit Sketch Tools Help

1_Auto_Move. ino

: §
2

G~ oo on

18

H”
m

Qutput

Writing at e@xeee2f473...
Writing at @xeee3s5ezf

Writing at ex@@e45cee... (88 %

Writing at @xeee4bisb...

Wrote 262784 bytes (145688 compressed) at 8x@0916888 in 2.0 seconds (effective 1@62.7 kbit/s)...
Hash of data verified.

Leaving...
Hard resetting via RTS pin... (3) Done uploading

Ln13,Col 29 ESP32 DevModuleon COM14 (32 B

The picture above shows that it is uploaded successfully.

©®After uploading the code successfully. Disconnect the data line, put the car on the
ground, and load 2 18650 batteries. (If you buy the battery-free version, please prepare
two 18650 batteries.) Then turn on the switch.

At this point, the cart will move forward - backward - go left - go right, and these four

states will run in sequence for 2 seconds and cycle.
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Lesson 2 Ultrasonic Sensor Module

In this project, we will learn how to use the ultrasound module and
how to use the serial port monitor to view the distance data returned by
the ultrasound. Before we do this, we need to upload the program to the

car:

(DStart by going to the following path and opening the program:

« 3 Code_and Tutorial » 2 Ultrasonic A
fa®
=5 e
» 2 liltraconieine 2024/6/15
a
@& 2 Uttrasonic | Arduino IDE 2.3.2 7 — O x

File. Edit Sketch Tools Help

i 2_Ultrasonic.ino

a:
3 fleat checkdistance()
| 4 {
5 di (19, LOW):
6 d conds(2);
7 di (19, HIGH);
3 de crosaconds (18);
g i (19, LOW);
i@ tance = pulseIn(18, HIGH) / 58.8@;
13; delay(18);
12 rn distance;
13 ¥
14
15 void Ultrasonic_Sensor_Module()
6 f
17 int Distance = 8;
18 Distance = checkdistance();
19 Serizl int("Distance:");
28 S (Distance);
21 ntlnf"cM™);
22 —_—
23 2
24
25
26 1
27 in(9608);
28 9, OUTPUT);
29 , INPUT);
38 4
Output = G

Ln 26, Col 2 ESP32 Dev Moduleon COM14. 0} &

(2 Connect the ESP32 board to the computer with TYPE-C data cable
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3 Select your control board: Tools > Board >>esp32>>>ESP32 Dev Module

| & 2_Uttrasonic | Arduine IDE 2.3.2

File Edit Sketch|

06

| 2_Utrasor

Toals

Help
Auto Format
Archive Sketch
Manage Librariss...
Serial Monitor
Serial Plotter
Firmware Updater

Upload SSL Root Certificates

ESP32C3 Dev Module

ESP3252 Dev Module

ESP32 Dev Module

v
Curl+T

Ctrl+Shift+
Ctrl+Shift+M

Board: "ESP32 Dev Module"

32 {

Port
Get Board Info

CPU Frequency: "240MHz (WiFi/BT)"

Core Debug Level: "None"

Erase All Flash Before Sketch Upload: "Disabled”

Events Run On: "Core 1°

Flash Frequency: "B0MHz"

Flash Mode: *Q10"

Flash Size: "4NMB (32Mb)"

JTAG Adapter: "Disabled”

Arduino Runs On: *Core 1°

Partition Scheme: "Default 4MB with spiffs (1.2MB APP/1.5MB SPIFFS)"
PSRAM: "Disabled"”

Upload Speed: "921600"

Programmer

Burn Bootloader

votd Toop()

Ultrasonic Sensor Module();

» | Boards Manager.. Cirl+Shift+8
L Arduino AVR Boards »
Arduino Mbed OS RP2040 Boards »
| » espa2 »
58266 >

ESP32-WROOM-DA Module
ESF32 Wrover Module
ESP32 PICO-D4.
ESP32-53-Box
ESP32-S3-USB-OTG

— B *

ESP32S3 CAM LCD

ESP3252 Native USB

ESP32 Wrover Kit (all versions)

Aventen §3 Sync
UM TinyPICO
UM Feathers2 ‘
UM FeatherS2 Neo

UM TinyS2

UM RMP

UM NanoS3

UM TinyS3

UM PROS3

UM Feather§3

S.0D! Ultra vl

LilyGo T-Display

LilyGe T-Display-53

microS2

MagicBit

Turta loT Node

TTGO LoRa32-OLED

TIGO T

TTGO T7 V1.3 Minid2

@Select the Port: Tools >Port >>>>>COMxx(The COM port number of each

computer may be different, and the port number that appears is your port number) (If

you do not see COM ports other than COM1 in Arduino IDE, you need to refer to the installation of

CH340 driver in "2_Programming_Preparation" and install it)
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[ & 2_Ultrasonic | Arduino IDE 2.3.2

Auto Format

Archive Sketch

x

| 2 Ultrasor
Manage Libraries... Crl+Shift+1
x |
2 Serial Monitor Cirl+Shift+M
| 3 Serial Plotter
| 4 ‘
| : Firmware Updater
| 6 Upload 5L Root Certificates
[ ; Board: "ESP32 Dev Module" b
a Port: "COM 14" 3 I
ie Get Board Info v
11
12 CPU Frequency: "240MHz (WiFi/BT)" 3
13 Core Debug Level: "None” 3
if Erase All Flash Before Sketch Upload: "Disabled” 3
J.'-E Events Run On: "Core 1" 4
17 Flash Frequency: "BOMHz" 4
18
10 Flash Mode: QIO ’
26 Flash Size: "4MB (32Mb)" »
21 JTAG Adapter: "Disabled"” 4
22
23 Arduino Runs On: "Core 1" »
24 Partition Scheme: "Default 4MB with spiffs (1.2MB APP/1.5MB SPIFFS)" 3
52 PSRAM: *Disabled” ’
27 Upload Speed: "921600" 4
28 Programmer L4
29
15 ) Burn Bootloader
31 void loop()
2 |
Ultrasonic Sensor Module

~ « 2 _Programming_Preparation » 1. Installation of Arduino IDE and CH340 driver »

£ g =E

PO = £H340 Serial Driver 2023/12/18 17:50

@_]-_I Mac S Tutonal for Arduino IDE Installation...  2023/12/8 18:26
» @_; Windows Tutorial for Arduino IDE Installatio.. 2023/12/18 11:1

=il

R
DOCX 30
DOCX 378

Serial ports
ComM14
coml

Ln§, Col 26  ESP32 Dev Module on COM14 0

®)Click Upload to upload the program to the ESP32 control board.
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File Edit Sketch Tools Help

-. A2 he MDdUIE e

2_Ultrasonic.ino

I

R ST T SO

@ ® ta

iseIn(18, HIGH) / 58.88;

Ty

FRRITRI
=

e

Writing at 6x0002f414...

Writing at exeee34d2s... (66 %)

Writing at exeee3ebal... (77 %)

Writing at exeee4sble... (88 %)

Writing at @xeee4bebl... (100 %)

Wrote 262896 bytes (145978 compressed) at 8x@ee10068 in 2.8 seconds (effective 18608.1 kbit/s)...
Hash of data verified.

Leaving...
Hard resetting via RTS pin...

Ln26,Col2 ESP32 Dev Moduleon COM14 22 B

The picture above shows that it is uploaded successfully.
©®After uploading the code successfully. Open the serial port monitor and confirm that
the baud rate is 9600. You can see the distance information of the ultrasonic wave

appearing on the monitor.

@3 2 Ultrasonic | Arduino IDE 2.3.2 & O x |

File Edit Sketch Tools Help

2_Ulirasonic.ing

/ 58.88@;

\I”
(g}

Output
Writing at ex@ee2f4id... (55
Writing at 8x80034d25... (66 2
Writing at 6x@ee3ebal... (77 2
Writing at 6x@0045b2e... (88 %
Writing at exeeeabebi... (198 %)
Wrote 262896 bytes (145978 compressed) at 9x@0@10880 in 2.8 seconds (effective 10868.8 kbit/s)...
Hash of data verified.

Leaving...
Hard resetting via RTS pin...

In26 Col2 ESP32 Dev Moduleon COM14 (32 B
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@ 2_Ultrasonic | Arduing IDE 2.3.2 = m] x|
File Edit Sketch Tools Help

2_Ultrasonic ino

1 I E

2

3 fleat checkdistance()

4 o |
5 alWrite(19, LOW);

6 oseconds(2);

Fa ite(19, HIGH);

8 nds (18)

] d (12, LOwW)

16 float distance = pulseIn(18, HIGH) / 58.90;

11 dalay(18);

12 return distance;

13 3

14

15 void Ultrasonic_Sensor Module() il
15 f

17 int Distance = @;

18 Distance ckdistance();

19 sarial.pr Distance:™);

28 Serial.print{Nistance):
Gutput  Serial Monitor % ¥y 0=

Carriage Return + | 9600 baud -
|

Distance: 20CH
Distance: 20CH
Distance: 21CH
Distarce: 24CM
Distance: 27CH
Distance: 30CH
Distance: 34CH
Distance: 36CH
Distance: 39CH

In26,Col2 ESP32DevModuleon COM14 22 8

Principle Introduction:

Module Features:

Module features: test distance, high precision module.

Applications: Obstacle avoidance, object testing distance, liquid testing, public

safety, parking lot testing.
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Main technical parameters:

(1):
2):
3):

4

%5):

(6)

(7):

Use voltage: DC--5V
Static current: less than 2mA

Level output: higher than 5V

: Level output: lower than 0

Detection Angle: no more than 15 degrees

: Detection distance: 2cm-450cm

High precision: up to 0.2 cm

Line connection methods: VCC, trig (control end), echo (receiver end), GND

How modules work:

(1) The TRIG IO port is used to trigger ranging, giving a high level signal, at least

10us a time;

(2) The module automatically sends 8 square waves of 40kz to automatically test

whether there is a signal returned;

(3) If the signal is received, the module will output a high level pulse through the

ECHO's 10 port. The duration of the high level pulse is the time between the wave

transmission and reception. Therefore, the module can learn the distance based on time.

Original Wave S

Transmitter

Receiver : Reflected Wave (echo) Obj ect

Test distance = (high level time * sound speed (340M/S))/2);
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In action:

The timing diagram is shown below. Only a short pulse of 10uS is provided to the

trigger input to start the ranging, and then the module will emit an ultrasonic pulse

train of 8 cycles at 40 kHz and generate an echo. An echo is a range object whose

pulse width is proportional to the ranging, which you can calculate by the time interval

between sending the trigger signal and receiving the echo signal. Formula: uS/58 =

centimeters or uS/148 = inches; Or: range = high level time * speed (340M/S) /2; We

propose to use a measurement period of more than 60ms to prevent the influence of

the trigger signal on the echo signal.

Trigger Input
to Module

10us TTL

Timing Diagram

-

Gomc Burst
from MMnchils

& Cwele Bonic Burst

D

Echo Pulse Cutput

to User Timemg Circut
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Lesson 3 Servo Pan-Tilt

In this project, we will learn the use of steering gear. It also tests
and corrects the Angle of the servo motor. The first thing to do is to

upload the servo Angle test program to the ESP32 board:

(DStart by going to the following path and opening the program:

« 3 Code and Tutorial » 3 Servo Angle w0
s
EFR EWHE
;@ 35ervo Angleino 2024/6/15 1
& 3 Servo_Angle | Arduino IDE 2.3.2 = O *
g
File Edit Sketch Tools Help
3_Servo_Angleino et
= |
2
3 # de <ESP32Servo.h>
4 #d o PIN 16
5 Servo myse
6 void setup()
74
8 tach(servo_PIN,506,2500);
9 te(98);
18
cox I
12
13 void loop()
14
15 for{int i=8;i<186;i++){
16 My S o.write{i);
17 delay(18);
18
19 lay(1e08);
28 it i=188;i»@:;1--){
21 o.write(i);
22 delay(18);
23 |
24 delay(1e6@); —
5 15 L
Output = 5

3 indexing: 27/48 Ln 26, Col 1 ESP32 Dev Moduleon COM14 QO B

(2 Connect the ESP32 board to the computer with TYPE-C data cable
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3 Select your control panel: Tools > Development board >> esp32 >>> ESP32
Dev Module

| @ 2 Serve_Angle | Arduing IDE 2.32 £6P3252 Dev Modul ®
2253 Dev Module

File Edit Sketch| Tools JHelp
+' ESP32 Dev Module
Auto Format Ctrl+T
& ESP32-WROOM-DA Module

Archive Sketch

3_Servo_{ 2 y ESP32 Wrover Module Sl
Manage Libraries... Ctrl#Shift+!
1 ESP32 PICO-D4
5 Serial Monitor Ctrl £ Shift+M
ESP32-83-Box
3 Serial Plotter
= ESP32-53-USB-OTG
= Firmware Updater ESP32S3 CAM LCD
6 Upload S5L Root Certificates ESP3252 Native USB
7 . " +Shife
. Board: "ESP32 Dev Moduls’ I | Boards Manager... Curl+Shift+B ESP32 Wrover Kit (all versions)
a Port: "COM14" ¥ Arduino AVR Boards L Aventen 53 Sync
| 16 Get Board Info Arduino Mbed OS RP2040 Boards 4 UM TinyPICO
1
12 CPU Frequency: "240MHz (WiFi/ET)" 'l ® esp32 % UM FeatherS2
‘ 13 Core Debug Level: "None* b esp8266 ¥ UM FeatherS2 Neo
if Erase All Flash Before Sketch Upload *Disabled” v UM Tinys2
5
15 Events Run On: "Core 1° » UM RMP
17 Flash Frequency: "BOMHz" 3 UM NanoS3
18
Bt Flash Mode: "0I0" 4 UM Tinys3
20 Flach Size: "4MB (32Mb)" 4 UM PROS3
2 ITAG Adapter: "Disabled" 4 UM Feathers3
22
o Arduino Runs On: "Core 1" r S.0D! Ultra vi
24 Partition Scheme: *Default 4MB with spiffs (1.2MB APB/1.5ME SPIFFS)” v LilyGo T-Display
;; PSRAM: *Disabled* v LilyGo T-Display-53 —
Upload Speed: *921600" » micros2
| Programmer v MagicBit
Burn Bootloader Turta 16T Node
Output =
| i TTGO LoRa32-OLED &
|

@Select the Port: Tools >Port >>>>>COMxx(The COM port number of each

computer may be different, and the port number that appears is your port number) (If

you do not see COM ports other than COM1 in Arduino IDE, you need to refer to the installation of

CH340 driver in "2_Programming_Preparation" and install it)
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| B 3_Servo_Angle | Arduing IDE 2.3.2 - ]

| Fle Edit Sketch| Teols |

Help

o
Archive Sketch |

o

3_Servo_#
= = Manage Libraries... Ctrl+5hift+1
; Serial Monitor Ctrl+Shift+M
3 Serial Plotter
4 =
[ . Firmware Updater
6 Upload S5L Root Certificates
; Board: "ESP32 Dev Module” »
g Port; "COM14* 3 Serial ports
18 Get Board Info v COMT4
i CPU Erequency: *240MHz (WiFi/BT)* > com1
13 Core Debug Level: "None" ’
i‘: Erase All Flash Before Sketch Upload: "Disabled” b
16 Events Run On: "Core 1" 4
17 Flash Frequency: "80MHz" »
ig Flash Mode: "QIO" L4
26 Flash Size: "4ME (32Mb)" 3
21 JTAG Adapter: "Disabled” 4
2;‘ Arduine Runs On: "Core 1" 3
24 Partition Scheme: "Default 4MB with spiffs (1.2MB APPB/1.5MB SPIFFS)" 3
2? PSRAM: "Disabled” »
= Upload Speed: "921600" 4
Programmer L4
Burn Bootloader
Ln3, Col22 ESP32 Dev Moduleon COM14 [
=« 2 Programming_Preparation » 1. Installation of Arduino IDE and CH340 driver » w
.
== T EER =E
| CH340 Serial Driver 2023/12/18 17:50 i
8| Mac 05 Tutorial for Arduino IDE Installation... 2023/12/8 18:26 DOCK 30
* 8 | Windows Tutorial for Arduino IDE Installatio... 2023/12/18 11:16 DOCK 374

®)Click Upload to upload the program to the ESP32 control board.
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| @& 3 Servo_Angle | Arduino IDE 2.3.2 T O x
File Edit Sketch Tools Help

+ ESP32 Dev Module =

3_Serve_Angleino

Servo myservo;
void setup()

i

o= R = T '« B N o W R S VY |

[ i ]
WA

Writing at @x8884aa67... (106 %)
Wrote 252784 bytes (139785 compressed) at 0x@6018008 in 1.9 seconds (effectivd
I Hash of data verified.

| Leaving. ..
SERREE () Done uploading

Ln 26, Col 1 ESP3Z Dev Moduleon COM14 222 &

The picture above shows that it is uploaded successfully.

©®After uploading the code successfully. Disconnect the data line, put the car on the
ground, and load 2 18650 batteries. (If you buy the battery-free version, please prepare
two 18650 batteries.) Then turn on the switch.The nose helm will turn to the 90 degree
position, stay there for a second and then swing from side to side. We specify facing

straight ahead at 90 degrees.

If the servo swings asymmetrically from side to side at this point, your servo
placement is not very accurate. We need to press reset on the ESP32 board to return
the servo to 90 degrees, and then unplug the cable to stop the servo from rotating.

At this point, pull the servo rocker arm off and set it right, then snap it back on.
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Principle Introduction:

SG90 servo motor
SG90 Servo

180 angle steering
gear

Rototion angle is
from 0 to 180

Brown line —GND
Red line —SV
Orange line ——signal(PWM)

Classification: 180 steering gear
Usually the servo has three control lines: power line, ground line and signal line.

Definition of servo pin: brown line --GND, red line --5V, orange line -- signal.

How the servo motor works:

The signal modulation chip in the servo motor receives the signal from the control
board, and then the servo motor will obtain the basic DC voltage. There is also a
reference circuit inside the servo motor, which will generate a standard voltage. These
two voltages are compared with each other and then the difference is output. The
motor chip will then receive the difference and decide on the speed, direction, and
angel. The servo motor stops when there is no difference between the two voltages.

Servo motor control principle:

To control the servo rotation, it is necessary to control the time pulse at about 20ms
and the high level pulse width at about 0.5ms to 2.5ms, which is consistent with the
angular limit of the servo.

Taking 180 Angle servo as an example, the corresponding control relationship is as
follows:

0.5ms 0°

1.0ms 45°
1.5ms 90-°
2.0ms 135°
2.5ms 180 °

At the marked position of the program in the following figure, we can modify the
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initial Angle and rotation range of the servo. Follow the same steps to upload the
program once the changes are made. Then we can see the result of the change.

3 Servo_Angle | Arduino |IDE 2,32 = |

File Edit Sketch Tools Help

Select Board

3 Serve_Angleino s
2 |
3 #include <ESP325ervo.h>
4 #define seryo PIN 16
5 SeErvVo. myserva;

& void setup()

&

8 myservo.attach(servo PIN,588,2588);
g myservo.write(9e);

18 delay(l1@ee);

11 }

12

13 void loop()

15 4

15 for(int |i=8;ic18efi++}{

16 myservo.write(i);

17 delay(1@);

18 }

19 delay{1888);

26 For{inti—-}{

plis | myservo.write(iy;

22 delay(18);

23 }

24 delay(168@); |
25 ¥

Ln26 Col 1 ¥ No board selected [}
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Lesson 4 Three Infrared Line Tracing

In this project, we will learn the use of three-way infrared line
patrol module and how to make the car complete a complete line patrol.

Start by uploading the program to the car.

(DStart by going to the following path and opening the program:

« 3 _Code_and Tutorial * 4 Line Tracing

fa

=8
sonal & 4 Line Tracing.ino

& 4 Line Tracing | Arduing IDE 2.2.1 — a ® o
| File Edit Sketch Tools Help ;

; 4 Line_Tracing.ino e |
1
2
4 M
6 HCT595N chip
T #define SHCP_PIN 2 The displ
g8 #define EN_PIN X
a #define DATA PIN 2
18 #define STCP_PIN 4
11
12 #define LEFT_LIME_TRACIING 4B
12 #define CENTER_LINE TRACIING A1
14  #define right_LINE_TRACIING ¥ W
15
16 int Forward = 163;
17 t Backward =02,
13 int Turn_Left = 106;
19 int Turn_Right = 14%9;
28 int Top Left = 34;
21 int Bottom Left = A2
22 int Top_Right = 129;
23 t int Bottom Right = 28;
24 t-Stop = 8;
25 nt Contrarotate = 83;
26 at Clockwise = 172;

Ln48 Col1 X No board selected [}

(2 Connect the ESP32 board to the computer with TYPE-C data cable
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3 Select your control board: Tools > Board >> esp32>>>ESP32 Dev Module

@3 4 Line_Tracing_Car | Arduino 1DE 2.3.2

Auto Format

File Edit Sketch Help

ESP3253 Dev Module
ESP32C3 Dev Module

ESP3252 Dev Module

ESP32 Dev Module

il e Sketch
4_Line_Tri
== Manage Libraries.. Carlhi
i Serial Monitor
3 Serial Plotter
: Firmuware Updater
s Upload SSL Root Certificates
; Board: *ESP32 Dev Module® > | Boards Manager.. Ctrl+Shift+8
9 Port: "0OM14" *  Arduino AVR Boards »
18 Get Board Info Arduino Mbed OS RP2040 Boards ’
i CPU Frequency: "240MHz (WiFi/BT)" o eespr2 »
13 Core Debug Level: "None” » espB266 0
i‘: Erase Al Flash Before Sketch Upload: “Disabled" »
16 Events Run On: "Core 1" v
17 Flash Fraquency: "B0MHz" 3
f Flash Mode: Q0" v
20 Flash Size: 4N (32Mb)" »
21 ITAG Adapter: *Disabled v
:; Arduine Runs On: *Care 1" »
24 Partition Scheme: Default 4MB with spiffs (1.2MB APP/1.5M8 SPIFFS)" »
Ouput | PSRAM: "Disabled” v
»

Upload Speed: 921600

STty Frogrammer

Wrote Burn Bootloader
Hash ofvosrEe

Leaving. ..

Hard resetting via RTS pin...

@Select the Port:

fe 1856.8 kbit/s)...

ESP32-WROOM-DA Module
£SP32 Wrover Module
E5P32 PICO-DA
£SP32-83-Box
£5P32-53-USB-OTG
ESP3253 CAM LCD
ESP3252 Native USB
ESP32 Wrover Kit (all versions)
Aventen 53 Sync

UM TinyPIcO

UM FeatherS2

UM FeatherS2 Neo
UM TinyS2

UM RMP

UM Nanos3

UM TinyS3

UM PROSZ

UM Feathers3

5.0DI Ultra v1

LilyGo T-Display
LilyGo T-Display-S3
micros2

Magic8it

Turta loT Node

TTGO LoRa32-OLED
TGO T1

TTGO T7 V1.3 Mini32

Tools >Port >>>>>COMxx(The COM port number of each

U
m

computer may be different, and the port number that appears is your port number) (If

you do not see COM ports other than COM1 in Arduino IDE, you need to refer to the installation of

CH340 driver in "2_Programming_Preparation" and install it)
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& 4 Line_Tracing_Car | Arduino |DE 2.3.2 = Od x
File Edit Skc—!c'ﬂHc—ls
Auto Format Ctrl+T
Archive Sketch
4 line_Tn
R Manage Libraries... Ctrl+Shift+1
; Serial Manitor Cirl+Shift+ M
3 Serial Flotter
___: Firmware Updater
: Upload S5L Root Certificates
: Board: "ESP32 Dev Module” »
j—. Port; "COM14" bk Senal ports
1@ Get Board Info v COMI4
i; CPU Frequency: "240MHz (WiFi/BT)" » COM1
13 Core Debug Level: *None" b
J: Erase All Flash Before Sketch Upload: "Disabled” b
:_:5 Events Rur On: "Core 1" 4
17 Flash Frequency: "80MHz" b :
s Flash Mode: "QIO" b |
Flash Size: "4MB (32Mb)" ,
‘_-:i‘ JTAG Adapter: "Disabled” k
Lf Arduino Runs On: "Core 1" k
24 Partition Scheme: "Default 4MB with spiffs {1.2MB APP/1.5MB SPIFFS)" »
“Ouput | PSRAM: "Disabled” » =5
Upload Speed: "021600"
Wrote Erogeimn e 1856.8 kbit/s)...
TP W Curn Bootloader
Leaving. ..
Hard resetting via RTS pin...

Ln 105, Col 1 ESP32 Dev Moduleon COM14. (31 B

« 2 Programming_Preparation > 1. Installation of Arduino IDE and CH340 driver » SR & 7

o

CH340 Senal Driver
9| Mac 085 Tutorial for Arduino IDE Installation...
B | Windows Tutorial for Arduino IDE Installatio...

®)Click Upload to upload the program to the ESP32 control board.
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— - N — i
3 4_Line_Tracing_Car | Arduino IDE 2.3.2 o ad > ‘

File Edit Sketch Tools Help

4 Line Tracing Carino

|
1

[ ¥ [ =S W)

32
35
(i 34
8
1a
11
12 #def ERM4 3
13 #d EMA PIN 25
14 IN1 26 -
15 INZ 27
i6 IN3 14
17 INS 12
18 ENE 4
19 #define ENB_PIN 13 |
Output = [0

Writing at @x@884bobf... (98 %)

Writing at @xeees1243... (168 %)

Wrote 273536 bytes (152233 compressed) at 8x88816808 in 2.1 seconds (effective 1856.
Hash of data verified.

Leaving...
Hard resetting vi SNy ETERTSRERINe

Ln 105, Col 1 ESP32 Dev Moduleon COMT4 (32 8

The picture above shows that it is uploaded successfully.

©After uploading the code successfully. Disconnect the data line, put the car on the
ground, and load 2 18650 batteries. (If you buy the battery-free version, please prepare
two 18650 batteries.) Then turn on the switch.We need to find a light or white surface,
put black tape on it, and test whether the car can tell the difference between the black
tape and the light background. The steps are as follows:

a. Attach the next section with black tape on the appropriate plane
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b. Put the powered trolley on, aim at one of the probes, and you can see the
corresponding indicator light lights up separately. If it is not lit, please turn the sliding
rheostat knob on the module to turn on the light against the black line and off the light

against the white background.
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d. All three lights are off against a white background

If the above steps are correct, you can make a map and start your line patrol
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Turn on the switch and the car will walk along the line

The logic and code of the walk are as follows: the left test black to the left, the right
test black to the right, only the middle test black when forward

Left Tra Value = analogRead(LEFT_LINE_TRACIING);
Center Tra Value = analogRead(CENTER_LINE_TRACIING);
Right Tra Value = analogRead(right LINE TRACIING);

el gal.prin :I nl e _IPfd Vall y
if (Left_Tra VMalue > Black Line &% Center_Tra Value <= Black Line && Right Tra Value > Black Line)
{
Forward();
i
else if (Left_Tra Value >= Black_Line && Center_ Tra_Value »>= Black Line &% Right Tra_Value < Black_Line)

f:
L

Right();
b
else if (Left_Tra_Value >= Black Line && Center Tra Valus < Black Line &% Right Tra Value < Black Line)
{
Right small({);
by
else if (Left_Tra Value < Black Line && Center Tra Value ¢ Black Line && Right Tra Walue >= Black Line)
{
Left smallf);
b
else if (Left_Tra_Value < Black Line && Center Tra Value »= Black Line && Right Tra Value »= Black Lime)
{
Left();
b
else if (Left_Tra Value »= Black Line && Center_Tra Walue »= Black Line &% Right Tra Walue »= Black Line)
{
Stop()s;
}
else if (Left_Tra Value ¢ Black Line && Center Tra Value ¢ Black Line && Right Tra Value < Black_Line)
{

Forward();

[l
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Three Infrared Line Tracing

The inspection sensor is located under the front direction of the bottom plate of the car.
Each route of the patrol sensor consists of an infrared transmitter tube and an infrared
receiver tube. The former is a light-emitting diode that can emit infrared light, and the
latter is a photoresistor that is only responsible for receiving infrared light. Black
surfaces have different light reflectance than white surfaces. Therefore, the intensity of
the infrared reflected light received by the car on the black road surface is different
from that on the white road surface, and the resistance value changes accordingly.
According to the principle of series resistance voltage division, the color of the road
under the car can be inferred from the voltage of the sensor, so as to determine the
motion path.

tips

(1) The bending part of the line should be as smooth as possible. If the turning radius
is too small, the car is likely to overshoot the runway.

(2) Straight line tracking scenes can be made with black and white tape or any color
paper to distinguish them from paths.

(3) In addition to line tracking, we can use our imagination to develop other programs,

such as programs that confine a car to a certain area regardless of its motion.
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Lesson 5 Object Following Car

In this project, we will use the ESP32 board combined with the
L298N motor driver board, and ultrasonic sensor to realize the object
following function of the cart. In this mode, the cart will determine if
there is an object in front of it to follow. When there is an object in
front of it and it is far away, the trolley will drive forward, when it is
too close, the trolley will go backward and keep a proper distance with

the object in front of it.

In order to implement this feature, we need to upload the object
following program to the cart. Here are the steps to upload the program

to the ESP32 board:
(DStart by going to the following path and opening the program:

2« 3 Code and Tutorial * 5 Object Following Car w
=% e
&l 5 Object Following Carino 2024/3/25 14:53
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 Object_Fellowin r uinc ¥ T
5 Object_Fellowing Car | Arduino IDE 2.3.2 (el x
| File Edit Sketch Tools Help

! 5_Object_Following_Car.ine =%
p.
3 #include <ESP325arvo.h>
4 Servo. myservo; !/ o 1l se
=3
6 #define Echo 18
¥ #define Trig 19
8 #define servoPIN 16
a #define ENA 3
1@ #define ENA_PIN 25
11 #define IN1 26
12 #define INZ 27

13 #define IN3 14

14 #define IN4 12

15 #define ENB 4

16 #define EMB_PIN 13

17 #define carSpeed 255

i8 int rightDistance = 8, leftDistance = @, middleDistance = @;

19

28 void Forward(){

21 ledclrite(ENA, carSpeed); //¢
ledclirite(ENB, carSpeed); //e¢

23 digitalwrite(IN1, LOW);

24 digitallirite(IN2, HIGH);

25 digitalWrite(IN3, LOW);

26 digitalkrite(IN4, HIGH);

In1, Col1 X Mo board selected

3 Select your control board: Tools > Board >> esp32 >>> ESP32 Dev Module
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@Select the Port: Tools >Port >>>>>COMxx(The COM port number of each

File Edit Sketch|

5_Object_

1
2
3
4
&
¥
8
9

@ 5.0bject Following Car | Arduin IDE23.2

Help
Auto Format
Archive Sketch
Manage Libraries...
Serial Monitor
Serial Plotter
Firmware Updater

Upload SSL Root Certificates

ESP3252 Dev Module

| -

ESP32 Dev Module

o _

Ctrl+Shift+1

Ctrl+Shift+M

Board: "ESP32 Dev Module"

3 | Boards Manager...

Port

Get Board Info

CPU Frequency: "240MHz [WiFi/BT)"

Core Debug Level: "None™

Erase All Flash Before Sketch Upload: *Disabled”
Events Run On;: *Core 1°

Flash Frequency: "BOMHz"

Flash Mode: "QIO"

Flash Size: "4MB (32Mb)"

JTAG Adapter: *Disabled”

Arduino Runs On: "Core 1"

Partition Scheme: "Default 4MB with spiffs (1.2MB APP/1.5MB SPIFFS)"

PSRAM: "Disabled”
Upload Speed: *921600"
Programmer

Burn Bootloader

Tedcwrite(ENA, carSpeed);
ENB, carSpeed);

digitalkrit
digitalWrite(IN3, HIGH);

digitall

2(IN4, LOW);

Arduino AVR Boards
Arduino Mbed OS RP2040 Boards

Carl+Shift+8

® esp32

25p8265

ESP32-WROOM-DA Module
ESP32 Wrover Medule
ESP32 PICO-D4
ESP32-53-Box
ESP32-53-USB-0TG
ESP3283 CAM LCD
ESP3252 Native USB

ESP32 Wrover Kit (sll versions)
Aventen §3 Sync

UM TinyPICO

UM FeatherS2

UM FeatherS2 Nea

UM TinyS2

UM RMP

UM NanoS3

UM Tinys3

UM PROS3

UM Feathers3

5.0DI Ultra vi

LilyGo T-Display

LilyGo T-Display-53
microS2

MagicBit

Turta loT Node

TTGO LoRa32-OLED

TGO T1

TTGO T7 V1.3 Mini32
TTGO T7 V1.4 Mini32
TTGO T-O1 PLUS RISC-V ESP32-C3
XinaBox CW02

SparkFun ESP32 Thing
SwarkFun ESP32 Thina Plus

computer may be different, and the port number that appears is your port number) (If

you do not see COM ports other than COM1 in Arduino IDE, you need to refer to the installation of

CH340 driver in "2_Programming_Preparation" and install it)
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5_Object_Following_Car | Arduino IDE 2.3.2 — O *

| File Edit Sketch Help
Auto Format Cirl+T
Archive Sketch
5 Object_ e
Manage Libraries... Ctrl+Shift+1
; Serial Monitor Ctrl+Shift+M
3 Serial Plotter
4 -
. Firmware Updater
é Upload S5L Root Certificates
; Board: "ESP32 Dev Maodule” »
a Port: "COM14" r Serial ports
18 Get Board Info v COM14
i; CPU Frequency: "240MHz (WiFi/BT)" » oM
13 Core Debug Level: "Mone” r
ij Erase All Flash Before Sketch Upload: "Disabled” 4
J_é Events Run On: "Core 17 L4
17 Flash Frequency: "80MHz" k
ig Flash Mode: "QIO" L
28 Flash Size: "AMB (32Mb)" »
a1 ITAG Adapter: "Disabled” k
i‘; Arduino Runs On: "Core 1" »
24 Partition Scheme: "Default 4MB with spiffs {1.2ME APE/1.5MB SPIFFS)" b
25 PSRAM: "Disabled" k o

_ Upload Speed: "921600" = Moduleon COM14 [}

=« 2 Programming_Preparation » 1. Installation of Arduino IDE and CH340 driver » w O T
= M DR i Forx
N = CH340 Serial Driver 2023/12/18 17:50 Srigse
lﬁ_i_| Mac OS Tutorial for Arduino IDE Installation... 2023/12/8 18:26 DOCK 58 4,563 KB
* E__l_' Windows Tutorial for Arduino IDE Installatio.. 2023/12/18 11:16 DOCK 3 982 KB

®)Click Upload to upload the program to the ESP32 control board.
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& 2. Object Fallowing. Car | Arduino IDE 2.3.2 - - O

File Edit Sketch Tools Help

5_Object_Following_Car.ino wy |

1

#include <ESP325ervo.h
Servo myservo; /

[ =
WO @D s O B R

Ll P

o

=

Qutput = 6

Writing at @x@ee4bo5e... (98 %)
Writing at @xeees51212... (106 %)
Wrote 274864 bytes (152789 compressed) at 9x80816886 in 2.1 seconds (effective 1856.8 kbit/s)...

Hash of data verified.

Leaving...
Hard resetting via RTS pin... | ENESEeTIRILGERIT

_ Ln151,Col1 ESP32 DevModuleon COMI4 (32 B3
The picture above shows that it is uploaded successfully.

(® After uploading the code successfully. Disconnect the data line, put the car on the
ground, and load 2 18650 batteries. (If you buy the battery-free version, please prepare
two 18650 batteries.) Then turn on the switch.
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(D At this point we can already test the object following function of the cart. Place an

obstacle in front of the cart, a little farther away the cart will run forward, the obstacle

is too close to the cart will go backward until it stops at a suitable distance
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Lesson 6 Obstacle Avoidance Car

In this project, we will use the ESP32 board in combination with
the L298N motor driver board, as well as servos and ultrasonic sensors
to realize the obstacle avoidance function of the cart. In this mode, the
cart will determine if there is an obstacle in front of it. When there is an
obstacle directly in front of the car, the car will stop and detect the
distance between the left and right obstacles, and compare which side is
more spacious, then turn to walk on that side, so as to avoid the

obstacles in front.

In order to implement this function, we need to upload the program
for obstacle avoidance to the cart. Here are the steps to upload the
program to the ESP32 board:

(DStart by going to the following path and opening the program:

« 3 Code and_Tutorial » 6 Obstacle_Avoidance_Car e
o~
E5F =
) 6_Obstacle_Avoidance Carino 2024/3/25 14:53
L ‘- S A —— el |
| & 6_Obstacle_Avoidance_Car | Arduing IDE 2.3.2 — ] x

File Edit Sketch Tools Help
SEIECtBﬁard '

| 6_Obstacle_Avoidance_Carino

3 #include <ESP32Servo.h>
4 Servo myservo;

6 cho 18
7 Trig 19
3 servoPIN 16
g ENA 3
10 ENAPIN 25
11 1 26
12 2 27
13 3 14
14 44 12
15 ne 4
I

arsSpeed 255
istance = 8, leftDistance = 8, middleDistance = &;

04
ENA, carSpeed);
te(ENB, carSpeed);

23 di te(INL, LOW);
24 di IN2, HIGH);
25 di IN3, LOW);
26 N4, HIGH);

tin{"Forward™);

Ln79,Col38 X No board selected [}
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(2 Connect the ESP32 board to the computer with TYPE-C data cable
3 - e

3 Select your control board: Tools > Board >> esp32 >>> ESP32 Dev Module

6 _Obstacle Avoidance Car | Arduino IDE2.3.2

Auto Format

Archive Sketch

v
Cirl+T

) indexing: 1/48

@Select the Port: Tools >Port >>>>>COMxx(The COM port number of each

ESP3252 Dew Module

ESP32 Dev Module

&_Obstacl
Manage Libraries.. Ctrl+Shift+l
1
5 Serial Moniter CarleShiftsM
3 Serial Plotter
4 ;.
= Firmware Updater
5
& Uplosd S5L Reot Certificstes
’ Board; "ESP22 Dew Module® ’ | Boards Mansger. Cuel+Shift+B
g Fort *  Arduino AVR Boards »
9 Get Board Info Arduino Mbed OS RP2040 Boards »
1
i CPU Frequency: "240MHz (WFi/BT)" »l . espaz »
13 Core Debug Level: "None® v espB266 v
i: Erase All Flash Befors Sketch Upload: *Disabled” v
e Events Run On: "Core 1° v
7 Flash Frequency: "80MHz" »
18
R Flash Mode: "QIO" v
26 Flash Size: "AMB (32Mb)" »
2 ITAG Adapter: “Disabled" »
2
o Arduing Runs On: *Cars 1% »
24 Pertition Scheme: *Default 4MEB with spiffs (1.2MB APP/1.5MB SPIFFS)" v
s: PSRAM: ‘Disabsled” »
El Upload Speed: 9216007 ,
28 Programmer »
29
i 8urn Bootloader
30
n Tedctirite (ENA, carSpeed): //enab channel
32 NB, carSpeed); nanne
3 e(IN1, HIGH);
Ev igit (TN, LOW);
35 igi e(IN3, HIGH);
36 (INA, LOW);

E£5P32-WROOM-DA Module
ESP32 Wrover Module
ESP32 FICO-D4
ESP32-53-Box
E5P32-53-USB-0TG
ESP3253 CAM LCD

E5P3252 Native USB

ESP32 Wrover Kit fall versions)
Aventen §3 Sync

UM TinyPICO

UM FeatherS2

UM FeatherS2 Neo

UM Tinys2

UM RMP

UM Nano$3

UM Tinys3

UM PROS3

UM FeatherS3

0D Ultra vl

LilyGo T-Display

LilyGo T-Display-53
microS2

MagicBit

Turta 6T Node

TTGO LoRa32-OLED

TTGO T

TTGO T7 V1.3 Mini32
TTGO T7 V1.4 Mini32

TTEO T-O1 PLUS RISC-V ESP32-C3
XinaBox CW02

B K

computer may be different, and the port number that appears is your port number) (If

you do not see COM ports other than COM1 in Arduino IDE, you need to refer to the installation of

CH340 driver in "2_Programming_Preparation" and install it)
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— - -

File Edit Sketch

6 Obstacl

a 6_Obstacle Avoidance_Car | Arduine IDE 2.3.2

Help

Auto Format
Archive Sketch
Manage Libraries...
Sertal Monitar

Serial Plotter

Firmware Updater

Upload SSL Root Certificates

Board: "ESP32 Dev Module"

tri+Shift+]

Ctrl +Shift+M

1
2
3
4
5
6
:
B8
g

Port: *COM14"

Serial ports

O B T T 1 e gy
[ N R s R ¥ R - W N R ")

19

Get Board Info

CPU Frequency: "240MHz (WiFi/BT}"

Care Debug Level: "None”

Erase All Flash Before Sketch Upload: "Disabled”
Events Run On: "Core 1"

Flash Frequency; "80MHz"

Flash Mode: "QIO"

Flash Size: "4MB (32Mb)"

JTAG Adapter: "Disabled”

Arduino Runs On: "Caore 1"

Partition Scheme: "Default 4MB with spiffs {1.2MB APP/1.5MB SPIFFS)"

PSRAM: "Disabled”
Upload Spesd: "921600"

Programmer

Burn Bootloader

v COMI4

coml

=i

_ CH340 Serial Driver
3] Mac 05 Tutorial for Arduino IDE Installation...
+» 8 | Windows Tutorial for Arduino IDE Installatic...

e

2023/12/18 17:50
2003/12/3 18126

2023/12/18 11:16

« 2 Programming_Preparation > 1. Installation of Arduino IDE and CH340 driver »

ﬁlli

=
DOCX 34
DOCX 325

®)Click Upload to upload the program to the ESP32 control board.
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& 6_Obstacle Avoidance Car | Arduine IDE 2.3.2 e O x|
File Edit Sketch Tools Help

6_Obstacle_Avoidance Carino vin |

[

include <ESP325ervo.h>
Servo myserveo;

[, T S Y

oo o

[ e
[V, I ST R SR

I

» leftDistance = @, middleDistance = &; |
Cutput

Writing at 8x@ee3cdeb... (78 X)
Writing at @xeee463dd... (80 %)
Writing at ex@ee4bose... (96 %)
Writing at 0x0@051214... (198 %)
Wrote 274864 bytes (152787 compressed) at Bx@ee1e88e in 2.1 seconds (effective 1856.6 kbit/s)..
Hash of data verified.

II||
lp]

Leaving...
Hard resetting via RTS pin. ) Done uploading

Ln44 Col 22 ESP32 Dev Moduleon COM14 (32 B

The picture above shows that it is uploaded successfully.

® After uploading the code successfully. Disconnect the data line, put the car on the

ground, and load two 18650 batteries. (If you buy the battery-free version, please
prepare two 18650 batteries.) Then turn on the switch.

42/70



(DAt this point we can already test the object following function of the cart. Place an

obstacle in front of the cart, a little farther away the cart will run forward, the obstacle

is too close the cart will go backward until it stops at a suitable distance.
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Lesson 7 Infrared Remote Control Car

In this project, we will use ESP32 board combined with L298N
motor driver board and IR receiver module to realize the IR control
function of the cart. When we press the up and down, left and right of

the remote control, the trolley will walk with it, and release it to stop.

In order to achieve this function, we need to upload the program
for IR control to the cart. Here are the steps to upload the program to

the ESP32 board:
(DStart by going to the following path and opening the program:

« 3 Code and Tutorial * 7_Infrared Remote Control Car w G
5
=4 ElHER i
sanal | 7 Infrared Remote Contral Carino 2024/4/11 17:09 INC
B 7_infrared_Remote_Control_Car | Arduino IDE 2.3.2 - e a —><

File. Edit Sketch Tools Help

7_Infrared_Remote_Control_Car.ino

1

2

3 #include <IRremote.hs

4

5 int receiver = 15; |
7 #define ENA 3

B

#define ENA_PIN 25 |
9 #define IN1 26
18 #define IN2 27
11 #define IN3 14
12 #dafine IN4 12
13 #define ENE 4
' 14 #define ENB_PIN 13
15 #define carSpeed Z0@

17 IRrecy irrecv{receiver);
t last_decodedRawData = 8;
i long lastCommandTime;

28 const unsigned long commandTimeout = 28@; /

[
|
| 21
! 22  woid translateIR()
i 23
24 if (irrecv.decodedIRData.flags)/
| 25 {
| 26 irrecv.decodedIRData.decodedRawbData = last decodedRawData;
| 27 Serial.println("REPEAT!");
| 28 1 else//output the IR code o
20 {
[ 3a Serial.print("IR code:Bx");

Ln1,Col1 X Noboard selected [
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(2 Connect the ESP32 board to the computer with TYPE-C data cable
3 - e

3 Select your control board: Tools > Board >> esp32 >>> ESP32 Dev Module

= 3 ESP32€3 Dev Module E
7_infrared_Remote_Control_Car | Arduina IDE 2.3.2 X
el ESP3252 Dev Module
elp
e T ESP32 Dev Module
uto Farma
ESP32-WROOM-DA Module

Archive Sketch
ESP32 Wrover Module

Manage Libraries... Carl+Shif
ESP32 PICO-D4

Serial Monitor Ctrl+Shift+

« ESP32-53-Box
Serial Plotter

ESP32-33-USB-0TG

23 Firmware Updater
| 34 E£SP3283 CAM LCD
Upload SSL Root Certificates
25 ESP3252 Native USB
26 Board: "ESP32 Dev Module" » | Boards Manager... Cirl+ Shifts B _ ) )
| i ESP32 Wrover Kit (all versions)
Port * i
| = o Arduino AVR Boards » Aventen 53 Sync
| P Get Board Info Arduino Mbed 0§ RP2040 Boards ) UM TinyPICO
38 CPU Frequency: "240MHz (WiFi/BT)" » I ®.esp32 ¥ UM Feathers2
31 = &
e Core Debug Level: "Nane’ b espB266 5 UM Feather52 Nea
| 1 Erase All Flash Before Sketch Upload: *Disabled” * lremote key UM Tinys2
34 Events Run On: "Core 1" ’ UM RMP
35
Fe Flash Frequency: "80MHz » UM Nanos2
37 Flash Mode: "Qi0” 4 UM Tinys3
33 e .
Flash Size: "4ME (32Mb) »
S5 UM PROS3
- JTAG Adapter: "Disabled 4 UM FeatherS3
a1 Arduing Runs On: *Core 1" » 5,001 Ultra vl
42 . c -
= Partition Scheme: "Default 4MB with spiffs (1.2M8 APP/1.5MB SPIFFS) r LilyGo T-Display
44 PSRAM: "Disabled L LilyGo T-Display-53
a5 Upload Speed: "921600 ¢ Hiciat2
a6
47 Brogrammer L MagicBit
48 Burn Bootloader Turta loT Node
489 | Case UXALYLAFFYY D SerIal.printing ¥ oreak; o
8 case @xBDA2FFER: Serial.p ™"y, break; G Latiasc ol
51 case BxBS4AFFB8: Serial.p 2 H hreak; TGO T1
52 pejaaits TTGO T7 V1.3 Mini32
53 Serial.println(" other button ");
w Y7/ End case TTGO T7 V1.4 Mini32
55 last decodedRawData = ecv.decodedIRData.decodedRawbata;//stor L dec = TTGO T-Ol PLUS RISC-V ESP32-C3
55 delay(s@e); // Do : a
XinaBox CWO2
C indexing: 36/48 s »

@Select the Port: Tools >Port >>>>>COMxx(The COM port number of each

computer may be different, and the port number that appears is your port number) (If

you do not see COM ports other than COM1 in Arduino IDE, you need to refer to the installation of

CH340 driver in "2_Programming_Preparation" and install it)
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| 7_Infrared_Remote Control_ Car | Arduino IDE 2.3.2

—

O

g

e

File Edit Sketch| Tools [Help |
Archive Sketch !
7_Infrared
T,y Manage Libraries.. Ctrl +Shift+]
28 Serial Monitar Cirl+Shift+ M
;; Serial Plotter
: 23 Firmware Updater
i:’ Upload 55L Root Certificates
26 Board: "ESP32 Dev Maodule” * b the currer codedRa
27 Port: *COM14* , Serial ports
;z Get Board Info +  COM14
3@ CPU Frequency: “240MHz (WiFi/ET)" » comi
ii Core Debug Level: "None” [
| 33 Erase All Flash Before Sketch Upload: "Disabled” *  premote ke
34 Ewents Run On: "Core 17 4
;: Flash Frequency; "80MHz" 3
37 Flash Mode: "QIO" »
3§ Flash Size: "4MB (32Mb)" »
13“; ITAG Adapter: "Disabled” 2
41 Arduino Runs On: "Core 1" »
ii Partition Scheme: "Default 4MB with spiffs {1.2MB APP/1.5MB SPIFFS)” b
A4 PSRAM: "Disabled” k
45 Upload Spead: "921600" »

Programmer 31 ESP32 Dev Module on COM14 [

_ « 2_Programming_Preparation > 1. Installation of Arduino IDE and CH340 driver »

=k i M B i)
O =7 CH340 Serial Driver 2023/12/18 17:50 Sritsk

| Mac 05 Tutorial for Arduino IDE Installation... 2023/12/8 18:26 DOCH 206
# [ Windows Tutorial for Arduino IDE Installatic.. 2023/12/18 11:16 DOCK 37

®Click Upload to upload the program to the ESP32 control board.
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i B3 7_Infrared_Remote Control_Car | Arduinc IDE 2.3.2 = (| =
File. Edit Sketch Tools Help

7_Infrared_Remote_Control_Car.ino

1

3 #include <IRremote.hd
i 5 int receiver = 15;

7 EMA 3

8 ENA_PIN 25
| g IN1 26

16 = IN2 27

11 IN3 14

12 INg 12

13 e ENB 4

14 1@ ENB_PIN 13

is ne carSpeed 208
! 16

Cutput = O

Writing at

Writing at ex@ees176f... (188 %)

Wrote 283264 bytes (158828 compressed) at 9x@6018868 in 2.1 seconds (effective 1863.8 k
Hash of data verified.

Leaving. ..
Hard resetting via JEesNphtes uploading

Ln1, Col 1T ESP32 DevModuleonCOMIZ (32 B

The picture above shows that it is uploaded successfully.

® After uploading the code successfully. Disconnect the data line, put the car on the

ground, and load two 18650 batteries. (If you buy the battery-free version, please
prepare two 18650 batteries.) Then turn on the switch.
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(DAt this point we can already test the infrared remote control function of the cart.
Take out the infrared remote control and install CR2025 or CR2032 button batteries.
(If you buy a battery-free version, you need to provide their own CR2032 or CR2025
button batteries) remote control to the car's infrared receiver, hold down the remote
control up and down, left and right, the car will be forward, backward, left and right

respectively. When you release the remote control button, the cart will stop walking.
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Lesson 8 WIFI Web Car

In this project, we will use ESP32 board combined with L298N
motor driver board to realize the WIFI control function of the cart. The
cart will send out WIFI when running the program, we use the mobile
device to connect to the cart's WIFI and open the control webpage, when
we press the "up, down, left, right" button, the cart will walk along with

it, and release it to stop.

In order to do this, we need to upload the program for WiFi web
control to the cart. Here are the steps to upload the program to the

ESP32 board:
(DStart by going to the following path and opening the program:

« 3 _Code_and Tutorial » B_WIFl_Web_Car v
2 i
il & 8 WIFI Web Car.ino 7
o app_httpd.cpp 47
'@ S WFLWeb Car | Aduno DE232 - o x|

File Edit Skstch Tools Help

& ESP32 Dev Module -

& WIFI_Web Carino  app_httpd.cpp

3 #include <WiFi.h>

char® ssid = "KUONGSHUN-AD177";
char* password = "12345/78";

R By £
startServer();

Car init();

Ln28 Col 1 ESP32 DevModuleonCOM14 0 B
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(2 Connect the ESP32 board to the computer with TYPE-C data cable

3 Select your control board: Tools > Board >> esp32 >>> ESP32 Dev Module

[ & 8 WIFI Web_Car

File Edit Sketch|

| Arduino IDE 2.3.2

Tools |He|;:

Auto Format

Archive Sketch

ESP32C3 Dev Module
ESP3252 Dev Module

ESP32 Dev Module

ESP32-WROCM-DA Module

8_WIFI_W
T || Moot £SP32 Wrover Module
| 2 Serial Monitar £SP32 PICO-DA
[ 3 Serial Plotter —
: Firmware Updater £SP32.63.USB-OTG
| 5 Upload SSL Root Cartificates ESP3253 CAM LCD
[ ; Board: "ESP32 Dev Module” » | Boards Manager... Ctrl+Shift+B ESP3252 Native USB
g Port: "COM14° Y Arduino AVR Boards ESP32 Wrover Kit (all versions)
: ﬁ Get Board Info Arduino Mbed OS RP2040 Boards Aventen 53 Sync
| 5 CPU Frequency: "240MHz (WiFi/BT)" o eesp32 UM TinyPICO
! 3 Core Debug Level: "None" » | espB266 UM FeatherS2
ii Erase All Flash Before Sketch Upload: "Disabled® » UM FeatherS2 Neo
o Events Run On: *Core 1% i UM Tirys2
17 Flash Frequency: “BOMHz" b UM RMP
ij Flash Mode: "QIO” » UM NanoS3
28 Flash Size: "4MB (32Mb)" » UM TinyS3
2 ITAG Adapter: “Disabled" » UM PROS3
ii Arduino Runs Gn: "Core 1" » UM Feathers3
24 Partition Scheme: "Default 4MB with spiffs (1.2MB APP/1.5MB SPIFFS)” » 5.0D1 Ultra v1
25 PSRN Dicabled? " LilyGo T-Display
ZE Upload Spesd: "921600" » LilyGo T-Display-53
2 Programmer » micros2
Burn Bootloader Magicait
Turta loT Node
TTGO LoRa32-OLED
TTGO T1
TTGO T7 V1.3 Mini32
TTGO T7 V1.4 Mini32
‘ TTGO T-O1 PLUS RISC-V ESP32-C3
XinaBox CW02
Output SparkFun ESP32 Thing

SparkFun ESP32 Thing Plus
SparkFun ESP32 Thing Plus €

SparkFun ESP32-52 Thing Plus

@Select the Port: Tools >Port >>>>>COMxx(The COM port number of each

computer may be different, and the port number that appears is your port number) (If
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you do not see COM ports other than COM1 in Arduino IDE, you need to refer to the installation of

CH340 driver in "2_Programming_Preparation" and install it)

rﬁ & WIFI_Web_Car | Arduino IDE 2.2.2 - a X
File Edit Sketch| Tools fHelp

Archive Sketch

& WIFI_W
Wanage Libraries... Ctrl+Shift+1
| ; Serial Monitor Ctrl +Shift+M
l 3 Serial Plotter
4 :
q Firmware Updater
‘_5 Upload S5L Root Certificates
; Board: "ESP32 Dev Module” »
| g Port: "COM14" L Senal ports
: 18 Get Board Info ' COM14
E i; CPU Frequency: "240MHz (WiFi/BT)" b COM1
! 5] Core Debug Level: "None” »
ii Erase All Flash Before Sketch Upload: "Disabled” k
15 Events Run On: "Core 17 2
17 Flash Frequency: "BOMHz" »
ii Flash Mode: "QIO" »
28 Flash Size: "4MB (32Mb)" L4
2% ITAG Adapter: "Disabled” L2 il
ij Arduinc Runs On: "Care 1" L
24 Partition Scheme: "Default 4MB with spiffs [1.2MB APP/1.5MB SPIFFS)" k
Output PSRAM: "Disabled” >

Upload Spesd: "921600" »

Programmer b

Burn Bootloader

« 2 Programming Preparation > 1. Installation of Arduino IDE and CH340 driver » T & T -
=% EU R =il o
O T CH240 Serial Driver 2023/12/18 17:50 Wit
El_; Mac O8S Tutoral for Arduino IDE Installation... 2023/12/8 18:26 DHDCH 50 4,563 KB
+» IEI Windows Tutorial for Arduino IDE Installatio... 2023/12/18 11:16 DOCX 3 982 KB

®Click Upload to upload the program to the ESP32 control board.
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I' B3 3 WIFI_Web_Car | Arduino IDE 2.3.2
File Edit Sketch Tools Help

¥ ESP32 Dev Module -

& WIFl Web Carino app hitpd.cpp

1
|
' 2
l 3 #include <WiFi.h>
4
5 const char®* ssid = "KUONGSHUN-AD177";
6 const char® password = "12345678";
8
18
; 11
[ 12
! 13
14
15 I
16 | wde(WIFL_AP);
17 WiFi.softAP(ssid, password, 9);
18 IPAddress myIP = WiFi.softAPIR{);
19 Serigl.print("aP IP address: ") o
28 Serial.printin{myIP);
21 Car_init();
Output = 6

Hash of data verified.

Leaving. ..
Hard resetting via RTS pin.. BEEEsIIERINGERITHE

In26, Col3 ESP32 Dev Moduleon COM14 (22 B

The picture above shows that it is uploaded successfully.

(® After uploading the code successfully. Disconnect the data line, put the car on the

ground, and load two 18650 batteries. (If you buy the battery-free version, please
prepare two 18650 batteries.) Then turn on the switch.
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(@D Then pick up your cell phone or other mobile devices, turn on the WiFi switch, find
"KUONGSHUN-AD177", enter the password "12345678" to connect to the hotspot,

and if you are reminded that there is no network, please stay connected. (If you turn on
the switch, the module lights up but your cell phone can not search "KUONGSHUN-
ADI177", please check if the wiring is correct and the battery is charged)

17:57 ol F &

€ &8 Fotk B Ym4E

Ttk 1L C @)

v KUONGSHUN-AD177 ")

(8Open the mobile browser, enter 192.168.4.1, after the jump screen is as follows
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10:51 IR 76 17:56 il 56 &
o my  KUONGSHUN Turtle ROBOT

Forward

® KUONGSHUN ESP32CAM ROBOT

192.168.4.1
Turnleft TurnRight

BE#ER

Backward

Q 192.168.4.1

192.168.4.1 Y

o

(2
® ® & © Q € ®
QRWILELRETRYRUR | RONR P
AILSEDRFRGEHE JRKEL
&N Z | XICIVIBEINEM BEE

o B K 192.168.4.1 ¢

$
—

Bz 123

(@At this point, we can already test the WIFI control function of the cart. Press the

"Forward, Backward, TurnLeft, TurnRight" button in the above figure, the cart will
move forward, backward, left and right respectively. When you release the button, the

cart will stop walking.
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Lesson 9 WIFI Web Multi Function Car

In this project, we will use the ESP32 board combined with the
L298N motor driver board to realize the WIFI control function of the
trolley, and integrate the mode and speed control functions such as line
tracing, object following, obstacle avoidance and infrared control. The
trolley will send out WIFI when running the program, we use the mobile
device to connect to the trolley's WIFI and open the control webpage,

when we press the button, the trolley will perform the corresponding

function.

In order to achieve this function, we need to upload the program of
the WiFi web page multifunctional trolley to the trolley. Here are the
steps to upload the program to the ESP32 board:

(DStart by going to the following path and opening the program:

« 3 _Code and Tutorial » 9 WIFI_Web_Multi_Function_Car

-

EFF

& 9 WIFI_Web_Multi_Function_Car.ino
¢ app_httpd.cpp

B 9 WIFI_Web_Multi_Function_Car | Arduing IDE 2.32 = o x
File: Edit Sketch Tools Help

9 _WIFI_Web_Multi_Function_Carino  app_hitpd.cpp

de <WifFi.h>
TRremote.h>

= "KUBNGSHUM-AD1T7";
d = "12345678";

| ;
| Qutput

&

|
|
Ln47,Col 54 ESP32 Dev Moduleon COMI4 O B
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(2 Connect the ESP32 board to the computer with TYPE-C data cable
3 - e

3 Select your control board: Tools > Board >> esp32 >>> ESP32 Dev Module

9 WIFI_Web_Muiti_Function_Car | Arduino IDE 2.3.2 £5P3252 Dev Module x

File Edit Sketch| Tools |Help ESP32 Dev Module

Auto Format ESP32-WROOM-DA Madule

Archive Sketch ESP32 Wrover Module

@Select the Port: Tools >Port >>>>>COMxx(The COM port number of each

_WIFL_W o
. Manage Libraries.. P
3 Serial Monitor Cerl+Shift+ M ESP32-53-Box
= Serial Flotter £5P32-53-USB-0TG
4
b Firmware Updater ESP3253 CAM LCD
6 Upload SSL Root Certificates ESP2252 Native USB
; Board: "ESP32 Dev Module” » | Boards Manager.. Ctrl4SHife+B ESP32 Wrover Kit (all versions)
o Port ¥ | Arduino AVR Boards b Aventen 53 Sync
8 GetBosrdlnfo Arduing Mbed 05 RP2040 Boards » LAl
1
= CPU Frequency: "240MHz (WiFi/BT)" .l o espaz 5 UM FeatherS2
13 Core Debug Level: "None" | copB2to " UM FeatherS2 Neo
i: Erase All Flash Before Sketch Upload: *Disabled® 5 UM Tinys2
16 Events Run On: "Core 17 » UM RMP
17 Flash Frequency: "80MHz" » UM Nanos2
18 :
P Flash Mode: "QIO" b UM Tiny53
2 Flash Size: *4MB (32Mb)" » UM PROS3
1 JTAG Adapter: *Disabled" » UM FeatherS3
23
23 Arduing Runs On: *Core 1" » S.0DI Ultra v
24 Partition Scheme: "Default 4MB with spiffs (1.2MB APP/1.5MB SPIFFS)” » LilyGo T-Display
2 PSRAM: "Disabled” y LilyGo T-Display-3
- Upload Speed: "921600" » micros2
2 pload Speed:
MagicBit
2 rogrammer , B
29
= Bum Bootloader — Turta [oT Node
. 32-
31 Sarial printin("REPEATI™)} IS oRsIC OLER
32 ¥ else//output the IR code on the moni te TIGO T1
s L TIGO T7 V1.3 Mini32
34 t("IR code:8x"); i
35 ntinirrecy.decodedIRData.decodedRawbata, HEX); TTGO T7 V1.4 Mini32
36 } TTGO T-01 PLUS RISC-V ESP32-C2
= witch irpecy.deco Jat decodedRal a ma £+ 1 .
?E . tch (irrecv.decodedIRData.decodedRauData)//map the I e -
39 case @xBO4GFFER: Serial.println("UP"); Forward();break; SparkFun ESPS2 Thing
48 case BxEA15FFe@: SparkFun ESP32 Thing Plus
% el R SparkFun ESP32 Thing Plus C
©xBCA3FFe
SparkFun ESP32-52 Thing Plus

bt FeRnA Al a

computer may be different, and the port number that appears is your port number) (If

you do not see COM ports other than COM1 in Arduino IDE, you need to refer to the installation of
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CH340 driver in "2_Programming_Preparation" and install it)

= 0 x ]
Auto Format Cirl+T
Archive Sketch
S WIFL_W
= = MWanage Libraries... Ctrl+Shift+]
i Serial Monitor Ctrl+Shift+M
3 Serial Plotter
: Firmware Updater
& Upload S5L Root Certificates
; Board: "ESP32 Dev Module” »
9 Port: "COM14" L Serial ports
e Get Board Info v COM14
ii CPU Frequency: "240MHz (WiFi/BT})" 3 COMT
13 Care Debug Level: "None” L4
ii' Erase All Flash Before Sketch Upload: "Disabled” * _|
16 Events Run On: "Core 1° L4 [
7 Flash Frequency: "B0MHz" »
12 Flash Mode: "QIO" L
28 Flash Size: "4MB (32Mb}" b
- ITAG Adapter: "Disabled" k
ii Arduine Runs On: "Care 1" k
24 Partition Scheme: "Default 4MB with spiffs {1.2MB APE/1.5MB SPIFFS)" b
23 PSRAM: "Disabled” *

_ v Moduleon COM14 Q)
[ | 1.~ I EAmasAmn -

_ « 2 Programming_Preparation » 1. Installation of Arduino IDE and CH340 driver » w0 T
EFF fEprEEE i Zor
O =7 CH340 Serial Driver 2023/12/18 17:50 Sritsk
l;_i_l Mac OS5 Tutorial for Arduino IDE Installation.. 2023/12/8 18:26 DOCX 2 4553 KB
* E__l_' Windows Tutorial for Arduino IDE Installatio.. 2023/12/18 11:16 DOCX 3 ga2 KB

®Click Upload to upload the program to the ESP32 control board.

57/70



& 9 WIFI Web_Multi_Furiction_Car | Arduing IDE 2.3.2 == O >
File Edit Sketch Tools Help

9 WIFl_Web_Multi Function_Carine  app_httpd.cpp

1

2

3 #ginclude <WiFi.h»

4 lude <IRremote.h>

a t char® ssid = "KUONGSHUN-AD177";
7 char® password = "12345678";

a

g int receiver = 5; i
18 IRrecy irrecv(receiver);

11 uint32 t last decodedRawData = 8;

12

13 startServenr();

14 d Car init{):

15 d Line Tracing mode(:

Writing at @x@@Bcac87... (96 %)

Writing at exeeedeo7s... (168 %)

Wrote 788260 bytes (587979 compressed) at 9x888108808 in 6.6 seconds (effective 948.6 kbit/s)...
Hash of data verified.

Leaving. ..
Hard resetting via RTS pin... i) Done uploading

Ln48 Col 54 ESP32 Dev ModuleonCOM14 (32 B8

The picture above shows that it is uploaded successfully.

(® After uploading the code successfully. Disconnect the data line, put the car on the

ground, and load two 18650 batteries. (If you buy the battery-free version, please
prepare two 18650 batteries.) Then turn on the switch.

T, g
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(D Then pick up your cell phone or other mobile devices, turn on the WiFi switch, find
"KUONGSHUN-AD177", enter the password "12345678" to connect to the hotspot,

and if you are reminded that there is no network, please stay connected. (If you turn on
the switch, the module lights up but your cell phone can not search "KUONGSHUN-
ADI177", please check if the wiring is correct and the battery is charged)

17:57 all T &

€ &8 Fotk BiEM YmE

T4 B @)

v/ KUONGSHUN-AD177 8 =0

(8Open the mobile browser, enter 192.168.4.1, after the jump screen is as follows

10:51 al @ 15:02 ol T

ES Y KUONGSHUN Turtle ROBOT

@ KUONGSHUN ESP32CAM ROBOT

Turnleft TurnRight
BESR —
Q 192.168.4.1
Obstacl
B REnktel Avoidance
object
EolTai Line Tracin g
Servo .
Speed ’

192.168.4.1 ¢

(]
6
@ > © Q €
QEIWREARRETRYRUR | HONP
AfRSIDIFRGREHE JEKEL
&F ZAXICRHIVIBINIM mEeE
dE 123 8 so S K 192.168.4.1 &

i

< T m
@ @ i) ©
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(@At this point we can already test the WIFI control function of the cart. When

pressing different buttons, different functions are realized as follows:

Forward

: Hold to control the cart to move forward

Backward

: Hold to control the cart to translate backwards

TurnLeft

: Hold to control the car to pan to the left

TurnRight

: Hold to control the car to pan to the right

Free Control
: Enter Free Control mode

Obhstaclea
hvoidance .
: Enter Obstacle Avoidance mode

Object
Following

: Enter Object Following mode

Line Tracing

: Enter Line Tracing mode

Servo .

Adjust the servo steering angle of the front of the car

Speed .

Adjust the speed of the car
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Lesson 10 WIFI APP Multi Function Car

In this project, we will use the ESP32 board combined with the
L298N motor driver board to realize the WIFI control function of the
trolley, and integrate the mode and speed control functions such as line
tracing, object following, obstacle avoidance and infrared control. The
trolley will send out WIFI when running the program, we use the mobile
device to connect to the trolley's WIFI and open the APP, when we press

the button, the trolley will perform the corresponding function.

In order to achieve this function, we need to upload the program of

the WIFI APP Multi Function car to the trolley. Here are the steps to

upload the program to the ESP32 board:

(DStart by going to the following path and opening the program:

« 3 Code and Tutorial » 10 WIFI_APP Mult Function Car e T,
sonal ety EMmaEs S

& 10 WIFI_APP_Multi_Function_Car.ino

2024/6/15 11:46 I

ﬁ 10_WIFI_APP_Multi_Function_Car | Arduino IDE 2.3.2
1
File Edit Sketch Tools Help

10_WIFl_APP_Multi Function_Carino

< #incl <WiFi.h»

2 #incl "esp_camera.h”
| 3 #include <ESP32Serve.h>

4 #include <Arduino.h>

5 #include <IRremote.h>

i

7 Servo myservo;

2 #dafine Echo 18

g g
g 19

i 16 voPIN 16
11 3
12 ENA_PIN 25
13 INL 26
14 N2 27
15 e IN3 14
15 INA 12
17 ENE 4
18 ENB_PIN 13
19 o' LEFT_LINE TRACIING
28 e CENTER_LINE TRACIING
21 ne right LINE TRACIING
22
23 d#define CMD_RUN 1

24 #define CMD GET 2
25 #define CMD STANDBY 3

61/70

Ln829 Col1 X Noboard selected [0



(2 Connect the ESP32 board to the computer with TYPE-C data cable

'}

[T

(3 Select your control board: Tools > Board >> esp32 >>> ESP32 Dev Module

| @@ 10 WIFLLAPP_Multi_Function_Car | Arduino IDE 2.3.2

Auto Format

{ File Edit Sketch| Help

Archive Sketch

ESP32C3 Dev Module
ESP3252 Dev Module

ESP32 Dev Module

ESP32-WROOM-DA Module

NIFL
m;;g § MERE L ESP32 Wrover Module
210 Soe Moy ESP32 PICO-DA
211 Serial Plotter ESP32-S3-Box
| ii Fittitofars Upeleer ESP32-53-USB-OTG
| 214 Upload S5L Rot Certificates ESP3253 CAM LCD.
2}‘5 Board: "ESP32 Dev. Module” L3 | Boards Manager... Ctri+Shift+B ESP32S2 Mative USB
:w Port: "COM14" Wl . Ktk AR Hoards ESP32 Wrover Kit (all versions)
218 Get Board Info Arduine Mbed OS RP2040 Boards Aventen 53 Sync
ie CPU Frequency: "240MHz (WiFi/BT)" .l ® esp32 UM TiryPICO
221 Core Debug Level: "None® > espB266 UM Feathers2
Zj Erase All Flash Before Sketch Upload: *Disabled" [ UM FeatherSz Neo
324 Events Run On: "Core 1° v UM Tinys2
225 Flash Frequency: "80MHz" » UM RMP
;; Flash Mode: "QIO" » UM NanoS3
228 Flash Size: "4MB (32Mb}" » UM Tiny$3
228 JTAG Adapter: "Disabled” 3 UM PROS3
i;? Arduine Runs On: "Core 1" > UM FeatherS3
232 Partition Scheme: “Default 4MB with spiffs (1.2MB APF/1.5M8 SPIFFS)" » S.0DI Ultra v1
133 PSRAM: "Disabled” v LilyGo T-Display
;; Upload Speed: "921600" v LilyGo T-Display-53
236 Hingomis = microS2
i; 8urn Bootloader MagicBit
210 i T e PR T Turta loT Node
Output TTGO LoRa32-OLED
TGO T
TTGG T7 V1.3 Mini32
TTGO T7 V1.4 Mini32
TTGO T-Ol PLUS RISC-V ESP32-C3
KinaBox CW02
SparkFun ESP32 Thing

SparkFun ESP32 Thing Plus

SparkFun ESP32 Thing Plus €

@Select the Port: Tools >Port >>>>>COMxx(The COM port number of each

computer may be different, and the port number that appears is your port number) (If

you do not see COM ports other than COM1 in Arduino IDE, you need to refer to the installation of
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CH340 driver in "2_Programming_Preparation" and install it)

e S — S S -

| B3 10 WIFL_APP_Multi_Functicn_Car | Arduino IDE 2.3.2

IFile Edit Sketch| Tools fHelp
Auto Format

Archive Sketch

Ctrl+T

10_WIFL ¢ o )
Manage Libraries... Ctrl+Shift#1
289 > ; =
210 Serial Monitar Cirl+Shift+M
211 Serial Plotter
212
i 213 Firmware Updater

214 Upload SSL Root Certificates
iii Board: "ESP32 Dev Madule” 4
217 Port: "COM14" b Serial ports
218 Get Board Info COM14
219
596 CPU Frequency: "240MHz (WiFi/BT)® » COn1
221 Core Debug Level: “None® L
i‘}f Erase All Flash Before Sketch Upload: "Disabled” L
204 Events Run On: "Core 1" 4
225 Flash Frequency: "80MHz" b
226
397 Flash Mode: "QIO" b
228 Flash Size: "4MB (32Mb)" 4
222 JTAG Adapter: "Disabled” r
238 .
23 Arduine Runs On: "Core 1" L4
232 Partition Scheme: "Default 4MB with spiffs (1.2MB APP/1.5MB SPIFFS)" ¥
=33 PSRAM: "Disabled” ,
234
335 Upload Spesd: "921600" r

Output Programmer k

Burn Bootloader

en CH340 Serial Driver 2023/12/18 17:50
(9| Mac OS5 Tutorial for Arduino IDE Installation...  2023/12/8 18:26
+» 8 | Windows Tutorial for Arduino IDE Installatio.. 2023/12/18 1116

®)Click Upload to upload the program to the ESP32 control board.
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—
| B 10 WIFI_APP_Multi_Function_Car | Arduino IDE 2.3.2 = O >

!Fi!e Edit Sketch Tools Help

¥ ESP32 Dev Module -

10_WIFI_APP_Multi Function_Carino

| 1 # <WiFi.h»
i 2 = "esp camera.h”
‘ 3 # <¢ESP32Servo.h»
[ - Arduino.h>
i 5 #i ¢IRremote.h®
I 7 Servo myservo;
8 jeti Echo 1
g Trig 1
18 g
11
12
14
15
i
17
18
19 32
28 35
21 34 L
Output = e
Writing at 8x@86c34e3... (96 X)
Writing at 8x@e6cBfbc... (1688 %)
Wrote 762464 bytes (494753 compressed) at 8x068168080 in 6.5 seconds (effective 938.8 kbit/s}...
Hash of data verified.
Leaving...
Hard resetting via RTS pin... (3) Dene uploading

Ln 816, Col 1 ESP32 Dev Moduleon COM14 (22 O3

The picture above shows that it is uploaded successfully.

(® After uploading the code successfully. Disconnect the data line, put the car on the

ground, and load two 18650 batteries. (If you buy the battery-free version, please
prepare two 18650 batteries.) Then turn on the switch.
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(DTo install the application

For Android:

Open the profile folder, copy the apk file in the
4 Android_Software Installation Package folder to your Android phone or tablet
computer , and then install it later. (You can send it to your phone or tablet via
communication software and open and install it directly, or save it to your phone's

memory and find and open it in file management)

» 4 Android_Software_Installation_Package v O
L

=i £ HEs

[ KUONGSHUN.apk 2024/5/6 15:29

Once the installation is complete, the following icon will appear on your phone or
tablet:

(0.0,

NUDHGSHEN"

KuongShun

For the Apple system:
Enter kuongshun in the APP Store search bar, click to get the download and install,
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install as shown in the right picture.

Q kuongshun ©® EUH

Iexo) kuongshun -
KUONGSHUN" IE g*HX

R mmi#x BIR

ESP32 Intelligent Turtle Car

©.©)

KUONGSHUN"

KuongShun

(8Then pick up the phone or other mobile device on which the app was downloaded.
Turn on the WiFi switch, find "KUONGSHUN-AD177", enter the password
"12345678" to connect to the hotspot, and if you are reminded that there is no network,
please stay connected. (If you turn on the switch, the module lights up but your cell
phone can not search "KUONGSHUN-AD177", please check if the wiring is correct
and the battery is charged)

17:57

&8 otz B L

FeL R @
8 =0

v KUONGSHUN-AD177

©@Open the APP
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ESP32-CAM 4WD Smart Car ESP32-CAM Mecanum Smart Car
ESP32-CAM 2WD Smart Car

Select ESP32 Intelligent Turtle Car

ESP32-CAM Mecanum Smart Car Smart Robot Car for Arduino
ESP32 Intelligent Turtle Car

Click to connect automatically

ESP32 Intelligent Turtle Car

==

Connected Suecessfully

oR

Free Obstacle Object Line
Control Avoidance Following Tracing




At this point we can already test and use the WIFI APP control function of the cart.

When pressing different buttons, different functions are realized as follows:

:Press the button to control the car forward and backward,

turn left and right, and at the same time, switch to the free control mode.

: Enter Free Control mode

Obstacle
Avoidance

: Enter Obstacle Avoidance mode

Object
Following

: Enter Object Following mode

Line
Tracing

: Enter Line Tracing mode
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: Adjust the speed of the car

-: Displays the connection status, if WiFi is connected but not connected to

the cart, you can tap here to connect

Now when you start the car again, you don't need to download the program again.You
just start in step @®.
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Frequently Asked Questions

Q: WIFI signal cannot be searched

A: The power supply may be insufficient. Please check if the battery

connection is normal? Does the motor driver board light up normally? Is

the wiring correct?
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