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CHAPTER
ONE

1. KIT LIST

#  Picture Components QTY

1 ESP32-CAM 1
2 Motor Driver Board 1
3 Wheel 2
4 Camera Bracket 1
5 USB Cable 1
6 Directional Wheel 1
4 Chapter 1. 1. Kit List
7 M3*8 Dual-pass Copper Pillar 2




CHAPTER
TWO

2. DESCRIPTION

The ESP32-CAM video car is a smart car based on the ESP32-CAM module. It has video transmission and remote
control functions. The ESP32-CAM module is an IoT development board that integrates a camera and a Wi-Fi module,
which is able to transmit images captured by the camera in real time. Combined with other electronic modules and
components, a powerful video car can be built.

What’s more, it provides four GPIO ports for expanding sensors and modules, and Lego holes on both sides of the
driver board make the car’s gameplay more imaginative.
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CHAPTER
THREE

USB voltage / charging voltage: 5V
Working voltage: 5V/3.3V

Battery voltage: 3.7V

Data transmission method: WiFi

Operating temperature: —10 to +65 degrees Celsius

3. PARAMETERS
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CHAPTER
FOUR

4. FEATURES

(1). The car integrates the download circuit of the ESP32-CAM development board into a motor driver board, which
greatly improves the convenience of using the ESP32-CAM.

(2). We have integrated the charging function of the car into the motor driver board.
(3). Simple assembly: we only need to assemble the directional wheel and wheels.

(4). Strong scalability: we use IIC to control the motor. The saved IO ports are used to expand the gameplay by itself,
and holes are reserved for building Lego.
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CHAPTER
FIVE

1.PRODUCT ASSEMBLY

The assembly of the video car is very simple, you only need to assemble the directional wheel and wheels.

Step 1: Fix the M3x8MM copper pillars to the directional wheel with screws.

Step 2: Fix the directional wheel to the driver board of the car with M3x20+6MM copper pillars.

Step 3: Assemble the wheel onto the motor. Please note that the D-shaped slot of the wheel must be consistent with
the one on the motor.

Step 4: Remove the protective film from the acrylic board.

Step 5: After the battery is assembled (note: the positive and negative poles of the battery), then fasten it to the
M3x20+6MM copper pillars with screws.
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Step 6:Tear off the double-sided tape under the camera base and assemble it on the ESP32-CAM card slot so that it
supports the camera at 90 degrees.

Step 7: Plug the ESP32-CAM development board into the car motor driver board, then the video car is successfully
assembled.

12 Chapter 5. 1.Product Assembly



CHAPTER
SIX

6.1

2.ESP32-CAM MAINBOARD

(1). Introduction

ESP32-CAM is a development board based on the ESP32 chip, which integrates a camera module for building camera
and video applications. The ESP32 chip is a low-power, high-performance Wi-Fi and Bluetooth dual-module solution
with rich hardware resources and powerful software support.

Features

1.

High performance: The ESP32 chip uses a dual-core processor with a main frequency of up to 240MHz and has
strong computing and processing capabilities.

Wi-Fi and Bluetooth functions: It can be connected to the network via Wi-Fi and communicate with other devices.
Bluetooth function enables wireless connections with other Bluetooth devices.

Memory and storage: ESP32-CAM has 4MB of onboard Flash memory, which can be used to store programs
and data. Likewise, it has a large amount of SRAM memory for running applications.

Camera module: The ESP32-CAM board integrates a camera module that can be used to capture photos and
videos, then process and transmit them.

Peripheral interfaces: The ESP32-CAM board boasts rich peripheral interfaces such as UART, GPIO, I2C and
SPI, which can be used to connect and communicate with other external devices.

Development environment: You can use Arduino IDE or other development environments that support ESP32
chips for programming and development.

Scalability: The pins on the ESP32-CAM board can be used to connect external sensors and modules such as
temperature sensors and light sensors.

The ESP32-CAM development board is widely used in the IoT, smart homes, monitoring systems as well as robots,
which is very suitable for realizing real-time video surveillance, image recognition, face recognition remote operation.
At the same time, due to its rich functionality and good scalability, it is also one of the ideal choices for embedded
system and IoT development.
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6.2 (2). Parameters

1. Smallest 802.11b/g/n Wi-Fi BT SoC module

Low-power 32-bit CPU that can also serve application processors

Clock speed is up to 160MHz, and the total computing power is up to 600 DMIPS
Built-in 520 KB SRAM and external 4AMPSRAM

Support UART/SPI/I2C/PWM/ADC/DAC

. Support OV2640 and OV7670 cameras with built-in flash

. Support image WiFI upload

. Support TF card

© 0 N A WD

. Support multiple sleep modes

10. Embedded Lwip and FreeRTOS

11. Support STA/AP/STA+AP operation modes
12. Support Smart Config/AirKiss technology

13. Support serial port local and remote firmware upgrade (FOTA)

6.3 (3). ESP32-CAM Pinout

GPIO4 POW
GPIO2 GPIOT -] UOTXD o)
GPIO14 GPIO3 -] UORXD [Te)
GPIO15 3.3V/5V P_OUT

GPIO13

GPIO12 GPIO0 -

GPIOTs - KB 10

@ & @ @ & @ @ o

14 Chapter 6. 2.ESP32-CAM Mainboard
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Camera ESP32 Pin SD ESP32 Pin
DO PINS CLK PIN14
D1 PIN18 CMD PIN15
D2 PIN19 DATAO PIN2
D3 PIN21 DATA1/LED PIN4
D4 PIN36 DATA2 PIN12
D5 PIN39 DATA3 PIN13
D6 PIN34

D7 PIN35

XCLK PINO

PCLK PIN22

VSYNC PIN25

HREF PIN23

SDA PIN26

SCL PIN27

POWER PIN PIN32

6.3. (3). ESP32-CAM Pinout

15
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CHAPTER
SEVEN

3. MOTOR DRIVER BOARD INTRODUCTION

(1). Introduction

The motor driver board is designed for the ESP32-CAM video car, which boasts an automatic download circuit to
download code for the ESP32-CAM via a USB cable. It also integrates a battery charging function and we can charge
via a USB cable. What’s more, four LEDs are used as power display.

Discharge while charging is not supported. When the charging IC detects that there is a load consuming power, it will
interrupt the charging function and change it to discharging function. Thus if we need to charge, we only need to turn
the switch OFF and plug in the USB cable.

We use the IIC method(use two pins) to control the motor. The specific principle is that we write code to receive IIC
signal on a STC8G1KO08 control chip of the motor driver board, then the ESP32-CAM sends the IIC signal to enable
the two chips to communicate with the IIC. Thus the ESP32-CAM is capable of controlling the chip to output PWM
signal to the HR8833 motor driver IC via the IIC communication in a way that controls the motor.

PWM IIC
HR8833 STC8G1K08
o -

(2). Parameters
1. Serial IC: CH340C
Motor driver IC: HR8833
Charging IC: ETA9740
USB voltage / charging voltage: 5V
Working voltage: 3.3V

Dimensions: 115*100mm

N oA »N

Battery model: 16340 3.7V lithium battery (not provide)
(3). Pinout

17
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CH340C

LED

\' ESP32-CAM

STC8G1KO08

ETA9740

(4). Schematic Diagram

1 ‘ 2 3 4 ‘ 5 ‘ 6

Serial port download circuit Charging circuit

L lowt | AGND S
USB1 Type-C BAU 00, 1 leg PGND VCC USB
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b I}{ oD DATLED3 4 | 1SET
BI0
BY »
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D- e —Lo
BG_USB-PWRDP .. . P Ry
vee us—3-¢
——]vee_use %’—JT— SW-SPDT
o, D3

B GND
flvcno
USB-PWR-DM s
TUSBPWR-DP BAT LEDI
IR T
N IX RO RIS SALED! VWRLED2
=] bat3 [ bata
¢ o BAT LED3
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100NF . SALED3 WNLED4
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CHAPTER
EIGHT

4. ABOUT ARDUINO IDE

8.1 (1).Download Arduino IDE

8.1.1 A.Windows System

Step 1: You could download Arduino IDE from the official websitehttps://www.arduino.cc/
Step 2: Enter the link and click SOFTWARE:

(@] (%) httpsy//www.arduino.cc B a A X & & m = %

PROFESSIONAL EDUCATION STORE

HARDWARE SOFTWARE CLOUD DOCUMENTATION COMMUNITY « BLOG ABOUT

WHAT IS ARDUINO?

BUY AN ARDUINO

A powerhouse of intelligence
in a tiny package!

LEARN ARDUINO

Discover more

ARDUINO IN THE CLOUD %

CAREERS ARDUINO

hz==- e L &= ||l IPAN | ARQ

Step 3: There are various versions of IDE for Arduino. Just download a version compatible with your system. Here we
will show you how to download and install the windows version of Arduino IDE.

Tap “Windows win 10 and newer 64 bits”

19
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PROFESSIONAL EDUCATION STORE

HARDWARE SOFTWARE cLoup DOCUMENTATION « ITY = BLOG ABOUT

Arduino Web Editor

w
suetch._febisy
Start coding online and save your sketches in the cloud. The most [ e v > . -
up-to-date version of the IDE includes all libraries and also - w (
[ sicionk ~

supports new Arduino boards. Over-the-Air

CODE ONLINE GETTING STARTED L[k

DISCOVER MORE

Pp—

Downloads

DOWNLOAD OPTIONS

o2}  Arduino IDE 2.2.1 T ——

windows Mslinstaller
Windows ZzIF file

The new major release of the Arduino IDE is faster and even

more powerful! In addition to a more modern editor and a

more responsive interface it features autocompletion, code

navigation, and even a live debugger. macOS Intel, 10.14: "Mojave” or newer, 64 bits
macOS Apple Silicon, 11: “Big Sur” or newer, 64 bits

Linux Applmage 64 bits (X86-64)
Linux ZIP file 64 bits (X86-64)

For more details, please refer to the Arduino IDE 2.0
documentation. Release Notes

Nightly builds with the latest bugfixes are available through
the section below.

Step 4: You just need to click JUST DOWNLOAD.

PROFESSIONAL EDUCATION STORE

HARDWARE SOFTWARE cLouD DOCUMENTATION ~ COMMUNITY = BLOG ABOUT

Download Arduino IDE & support its progress

Since the 1.x release in March 2015, the Arduino IDE has been downloaded 77,964,044
times — impressive! Help its development with a donation.

$3 $5 $10 $25 $50 Other

CONTRIBUTE AND DOWNLOAD

or

JUST DOWNLOAD

TS

Step 5: After the download is complete, we will get the .exe file, as shown below:

arduinc-ide 2.2.1 Windows_64bit.exe

20 Chapter 8. 4. About Arduino IDE
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Step 6Right-click “arduino-ide_2.2.1_Windows_64bit.exe” and tap “Open”.

Step 7Tap “1I Agree”.

Troubleshoot com

Pin to Start

T-Zip

Secan with Microsoft Defender...
Share

Give accessto
Pin to taskbar

Restore previous versions

Send to

Cut
Copy

Create shortcut
Delete

Rename

Properties

8.1. (1).Download Arduino IDE

21
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Arduino IDE Setup

License Agreement

Please review the license terms before installing Arduino IDE.

Press Page Down to see the rest of the agreement.

Terms of Service

The Arduino software is provided to you "as is™ and we make no express or implied
warranties whatsoever with respect to its functionality, operability, or use, induding,
without limitation, any implied warranties of merchantability, fitness for a particular purpose,
or infringement. We expressly disdaim any liability whatsoever for any direct, indirect,
consequential, inddental or spedal damages, induding, without limitation, lost revenues, lost
profits, losses resulting from business interruption or loss of data, regardless of the form of
action or legal theory under which the liability may be asserted, even if advised of the
possibility or likelihood of such damages.

If you accept the terms of the agreement, dick I Agrélg to continue. You must accept the
agreement to install Arduino IDE.

arduino IDE 2,21

Step 8Tap “Next”

Arduine IDE Setup

Choose Installation Options
Who should this application be installed for?

Please select whether you wish to make this software available to all users or just yourself

() Anyone who uses this computer (all users)

(®) Only for me (loi)

Fresh install for current user anly.

arduino IDE 2.2.1

Step 9First click “Browse...” to set the installation path of Arduino IDE, then click “Install”.

22 Chapter 8. 4. About Arduino IDE
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Arduine IDE Setup

Choose Install Location
Choase the folder in which to install Arduina IDE,

Setup will install Arduing IDE in the following folder. To install in & different folder, dick Browse
and select another folder. Clidk Install to start the installation.

Destination Folder

|| C:\UsersYoi\AppDataiLocal\Programs Varduino IDE|

®

Arduino IDE 2,21

Step 10Wait for installation to complete.

Arduine IDE Setup

In=talling
Please wait while Arduino IDE is being installed.

Arduino IDE 2.2.1

Step 11Click “Run Arduino IDE” and “Finish”.

8.1. (1).Download Arduino IDE 23
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ga Arduine IDE Setup

w Completing Arduino IDE Setup

ARDUINO
Arduino IDE has been installed on your computer,

Click Finish to dose Setup.

Run Arduino IDE

Cancel

8.1.2 B. MAC System

Just download a version compatible with your computer system.

24 Chapter 8. 4. About Arduino IDE
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&« x ¥ https//www.arduino.cc/en/software B as A Yy 2] & & m ¢

PROFESSIONAL EDUCATION STORE

HARDWARE SOFTWARE C D DOCUMENTATION BLOG ABOUT

Arduino Web Editor
<

| oo RN [o0)
N Over-the-Air

Updates
DISCOVER MORE

Start coding online and save your sketches in the cloud. The most
up-to-date version of the IDE includes all libraries and also
supports new Arduino boards.

CODE ONLINE GETTING STARTED

(

Downloads

DOWNLOAD OPTIONS
Arduino IDE 2.2.1 Windows Win 10 and newer, 64 bits

Windows Msl installer

Windows zIP file
The new major release of the Arduino IDE is faster and even
more powerful! In addition to a more modern editor and a
more responsive interface it features autocompletion, code

navigation, and even a live debugger. macO0S Intel, 10.14: "Mojave” or newer, 64 bits

Linux Appimage 64 bits (X86-64)
Linux ZIP file 64 bits (X86-64)

macOS Apple Silicon, 11: “Big Sur” or newer, 64 bits

For more details, please refer to the Arduino IDE 2.0
documentation. Release Notes

Nightly builds with the latest bugfixes are available through
the section below.

https: ino.cc/arduino-ide/arduing-ide_2.2.1_Windows_64bit.msi

8.2 (2).Install ESP32 Development Environment

8.2.1 Alnstall it on Arduino IDE

Typically, we cannot find ESP32 board from “Board” in “Tools”. Because we have not install this board on Arduino
IDE yet.

8.2. (2).Install ESP32 Development Environment 25
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File Edit Sketch Tools Help

° e Auto Format
Archive Sketch

sketch Manage Libraries... Ctrl+Shift+1
Serial Monitor Ctrl+Shift+M

[

Serial Plotter

Firmware Updater

Upload 551 Root Certificates

Board: "Arduino Uno"
Port
Get Board Info

W0~ o B

Programmer

[y
]

Burn Bootloader

o _

lto run once:

b Boards Manager... Cirl+Shift+B

® Arduino AVR Boards 4

Here are the procedures of ESP32 board installation:

Open Arduino IDE.
Click “File

&) sketch jan11a | Arduino IDE 2.2.1
mEdit Sketch Tools Help

>Preferences”’

S h Ctrl+MN
MNew Mgud Sketch  Alt+Ctrl+N
Open... Ctrl+O
Open Recent r 1
Sketchbook » §
Examples » 4
Close Ctrl+W 5
Save Ctrl+5 6
Save As.. Cirl+Shift+ 5 ; ;
I Preferences... I e ————— 13
Advanced »
Quit Ctrl+Q

AlPlc_PMC by Arduino

Arduino IDE PLC runtime library
for Arduino Portenta Machine
Cantrol This is the runtime...
More info

1.04 INSTALL

sketch_jan11a.ino

void setup() {
'/ put your setup code here, to run once:

void loop() {
'/ put your main code here, to run repeatedly:

26
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Copy the link of ESP32 board*https://espressif.github.io/arduino-esp32/package_esp32_index.json” to Additional

boards manager URLs and tap OK.

Preferences

Settings Metwork

Sketchbook location:
c\Users\Administrator\Documents\Arduino

[J Show files inside Sketches

Editor font size: 14

Interface scale: Automatic 100 %

Theme: Light b

Language: English + (Reload required)

Show verbose output during compile B upload

Compiler wamings Mone w
[(] Verify code after upload
Auto save

Editor Quick Suggestions

BEROWSE

Additional boards manager URLs: | hitps:/lespressif github io/arduino-esp32/package_esp32_index json|

Click the icon of “Board Manager” to check for boards.

CANCEL OK y

8.2. (2).Install ESP32 Development Environment
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£ sketch jan11a | Arduine IDE 2.2.1
File Edit Sketch Tools Help

sketch_jan11alino

1 void setup() {

put your se code
put your setup code » O ru

[j#]
=]
]
[
m

2
3
4

o
(1]
IT

In the search bar, type in ESP32 and search to install the latest version. Then you just need to wait a few minutes for
the installation to complete.

During installing, please ensure the stability of network. If it fails, please operate last step again to re-install it.

28 Chapter 8. 4. About Arduino IDE
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sketch_jan11a | Arduino IDE 2.2.1
File Edit Sketch Tools Help

BOARDS MANAGER sketch_jan11a.ino

E Type: A

Arduino ESP32 B
Arduino

void setup() {

vold loop() {
f{ put your main

[
[+]
[=1
]
=
m
3
]
1
]
3
=
=

Boards included in this packa
Arduino Nano ESP32
More info

2013 v @0GIM 1?

1
2
3
4
5
6
7
8
2]

esp32 by Espressif Systems
2.0.12 installed

Boards included in this package:
UM FeatherS2, SparkFun LoRa e

Gateway 1-Channel, M55tack-Co
More info

2013 ~ INSTALL )

After installation, select the correct board model.

put your setup code here, to run

BPI-BIT

o F?‘ Cul=T BPI-Leaf-53
e Sketch

Silicognition wESP32

Managiibrarics... Ctrl+Shifts] e
3 Serial Mongr Ctrl+ShiftsM i D-deine 32
3 Serial Plotter LaPy
a
c Firmware Updater LaPyd
6 Upload S5L Root Certificates OROCA EduBot
2 ESP32 FM DevKit
8 Board » Boards Manager... Ctrl +Shift+B Frog Board E5P32
9 - ' Arduino AVR Boards » Al Thinker ESP32-CAM
1e Get rd
11 o Arduino Mbed OS RP2040 Boards » TTGO T-Wat:
Bumn Boothader esp32 »  WEMOS D1 MI o
»

5825, WEMOS D1 R32
\ Pycam GPy
e Vintlabs ESP32 Devkit
HONEYLemon
MGBOT IOTIK 32A
MGBOT IOTIK 328
Piranha ESP-32
Metro ESP-32
Senses's WEIZEN
KITS ESP32 EDU
Labplus mPython
INEX Openke
WiFiduino32
WiFiduinoV2
WiFiduino3283
IMBRIOS LOGSENS_V1P1
ProtoCentral HealthyFi 4
ET-Board
Denky
uPesy ESP32 Wrover DevKit

P FARAN e o P

Ln 11, Col 1 X No board selecte]

8.2. (2).Install ESP32 Development Environment
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8.2.2 BDownload the provided offline installation package

Click the link to download the ESP32 offline installation packageESP32 Package 2.0.12

After the download is complete, unzip it and you will get a file named “esp32_package_2.0.12_arduinome.exe”.

ino IDE

Pin to Start

Scan with Microsoft Defender...

Share
Open with...

Open archive
Open archive
Extract files...
Extract Here

Extract to "esp32_package_2.0.12_arduinomel" I

Give access to

Restore previous versions

Send to

Cut
Copy

Create shortcut
Delete

Rename

Properties

Test archive

Add to archive...

Compress and email...

Add to "esp32_package_2.0.12_arduinome.zip.7z"

Compress to "esp32_package_2.0.12_arduinomezip.7z" and email
Add to "esp32_package_2.0.12_arduinome.zip.zip”

Compress to "esp32_package_2.0.12_arduinome.zip.zip" and email
CRCSHA

30
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=l

= | Manage esp32_package_2.0.12_arduinome — O x
Home Share View Application Tools v a
» esp32_package_2.0.12_arduino... v | O 2 Search esp32_package_2.0.12_arduinome
pac_p g9 pac_p g
(el MNarme Date rmodified Type Size
#F Quick access -
B Desktop # |H esp32_package_2.0.12_arduincme 12/21/2023 7:27 PM Application 272,514 KB

* Downloads  #
Documents o
&= Pictures -
Jﬁ Music
B videos

& Onelrive

£ This PC

_J 3D Objects

[ Desktop

Documents

< Downloads

J’& Music

&= Pictures

m Videos

i Local Disk (C:)

84 CD Drive (D:) Vir .

1 item 1 item selected 266 MEB

Tap “Open”.

8.2. (2).Install ESP32 Development Environment 31
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| | Manage esp32_package 2.0.12_arduinome — O >
Home Share View Application Tools v 0
4N » esp32_package_2.0.12_arduino... v | D L Search esp32_package_2.0.12_arduinome
] Mame a Date modified Type Size

:Q;:::: * E esp32_package 2.0 ‘I?;:;'innmp 12/21/2023 7:27 PM Application 272,514 KB

* Downloads  # Run as administrator

Documents Troubleshoot compatibility

[&] Pictures * Pin to Start

D Music 7-Zip >

B videos Ea Scan with Microsoft Defender...
@ OneDrive S Shaee

Give access to -

E This PC Pin to taskbar

8 3D Objects Restore previous versions

Bl Desktop Send to >

Docurments

Jr Downloads Cut

D Wusic Copy

[] Pictures Create shortcut

B videos Delete

4 Local Disk (C:) Rename

§4 CD Drive (D¢) Vir Properties

v < >
litem  1item selected 266 MB =)

Wait for the installation to complete, then restart the Arduino IDE to see the options for the ESP32 development board.

ﬂ 3% esp3d package 2.0.12 - https:/farduino.me >

L

32 Chapter 8. 4. About Arduino IDE
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el BPI-BIT

o F?r Cerl+T BPI-Leaf-53
= Sketch silicognition wESP32
Managibraries... Cirl+Shift#] T-Beam
Serial MoniYgr Ctrl+Shift+M . D-duino-32

Serial Plotter Loby

Firmware Updater LoPyd

Upload SSL Root Certificates OROCA EduBot

2

3

4

5

6

7 ESP32 FM DevKit
“ - ! Arduino AVR Boards Al Thinker ESP32-CAM
-]

1

Get rd )
Arduino Mbed OS RP2040 Boards

Burn BootNader esp32

espB26| WEMOS D1 R32
e Pycom GPy

VintLabs ESP32 Devkit

HONEYLemon
MGBOT IOTIK 32A

MGBOT ICTIK 328
Piranha ESP-32
Metro ESP-32
Senses's WEIZEN
KITS ESP32 EDU
Labplus mPython
INEX OpenkE
WiFiduino32
WiFiduinoV2
WiFiduino3253
IMBRIOS LOGSENS_V1P1
ProtoCentral HealthyPi 4
ET-Board

Denky

uPesy ESP32 Wrover DevKit

1 ; In 11,Col 1_X No board selece

8.3 (3).Install the CH340 driver on your computer

(1).Windows System

Enter the linkInstall CH340 Driver on Windows System — Getting started with Arduino documentation (getting-
started-with-arduino.readthedocs.io)

(2).MAC System

Enter the linkInstall CH340 Driver on MAC System — Getting started with Arduino documentation (getting-started-
with-arduino.readthedocs.io)

8.3. (3).Install the CH340 driver on your computer 33
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8.4 (4).Upload code to ESP32-CAM board via Arduino IDE

A. Arduino IDE Interface

10.
11.
12.
13.
14.
15.

D _Isﬁtch may31c.ino
id setup() {

— =1
N -
[T B - L s IV o R O WH ]

L

? sl-czch m331c | thdumoSDE 21.0 - O X
]| Sketch] :

Arduino Uno - _\’\ ol

void loop() { 15

[y

Y »® N kW

Ln 6, Col 14  Arduino Uno [not connected] (21 B

. “File”: Including New Sketch, Open..., Sketchbook, Examples, Close, Save(Save as...), Preferences, Ad-

vanced. . ., etc.

“Edit”: Including Copy, Paste, Auto Format, Increase/Decrease Font Size, etc. Commonly, you can use shortcuts
to do these operations.

“Sketch”: Including Verify/Compile, Upload, Include Library, etc.

“Tools”: Including Board and Port, which are two of the most important functions.
“Help”: Including Check for Updates as well as some official data references.
“Serial Plotter”: To display the data from serial port in the way of a line chart.
“Serial Monitor”: To prints the data from serial port.

Verify code.

Verify and upload code.

“Sketchbook™: To create a new sketch, or sign in to Arduino Cloud to sync and edit your Cloud Sketches.
“Boards Manager”: To install or remove development board.

“Library Manager”: To install or remove library.

“Debug”: To monitor code and debug breakpoints.

Search.

Sketch editing area.
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16. IDE Output: To report error or successful uploading, and to display data from serial monitor.

B. Upload code

(@ sketch jan24a | Arduino IDE 2.2.1 g X
File Edit Skeich Tools Help [

Auto Format culsT Microduino-CoreSP32

Archive Sketch

ALKS ESP32
sketch_jar v Uibrari
anage Libraries... Wipy 20
1 . .
5 Serial Manitar WT32-ETHO1 Ethernet Module
5 Serial Plotter -
4 ; BPl-Leaf-53
N Firmware Updater
p Upload SSL Raot Certificates Silicognition wESP32
7 T-Beam
s shifs
M Board: "Al Thinker ESP32-CAM » Boards Manager.. Ctrl+ShiftsB Dduing.32 =
g Port: "COM7" » )
Arduino AVR Boards » LoPy
10 Get Board Info
Arduino Mbed OS RP2040 Boards » LoPy4
CPU Frequency: "240MHz (WiFi/BT)" 4 4 ORQCA EduBat
Core Debug Level: *None" » esp8266 » ESP32 FM Devkit
Erase All Flash Before Sketch Upload: "Disabled” »
Flash Frequency: "80MHz" »
Flash Mode: "QI0" » TTGO T-Watch
Partition Scheme: "Huge APP (3MB No OTA/1MB SPIFFS)” » WEMOS D1 MINI ESP32
WEMOS D1 R32
Programmer »
Pycom GPy
Burn Bootloader . .
VintLabs ESP32 Devkit

HONEYLemon
MGBOT I0TIK 32A
MGBOT I0TIK 328

Piranha ESP-32
Metro ESP-32
Senses's WEIZEN
KITS ESP32 EDU
Labplus mPython
INEX OpenKB
WiFiduine32
‘WiFiduinoV2
WiFiduine3283

1 . en O

After selecting the development board, we need to select the COM port. After the development board installs the
driver, a COM port will be displayed. If you don’t know which one to select, you can enter the device manager of
your computer to check, as shown below: (If there are multiple COM ports and you don’t know which one it is, you
can unplug the development board and see which one disappears. Then plug in the development board and the missing
COM port will be displayed again. If there is no COM, please check whether the development board driver is installed.)

8.4. (4).Upload code to ESP32-CAM board via Arduino IDE 35



keyestudio WiKi

ga Device Manager — O *
File Action View Help

e @ Hm = |

~ % DESKTOP-980K7TG
I Audic inputs and outputs

E Computer
o Disk drives
& Display adapters
Human Interface Devices
== |DE ATA/ATAPI controllers
Keyboards
g Mice and other pointing devices
[ Meonitors
Metwork adapters
v Ports (COM BLLPT) !
ﬁ Silicon Labs CP210x USE to UART Bridge (COM3)
— Print queues
[J Processors
lt Software components |
B Software devices
Ij| Sound, video and game controllers

% Storage controllers
i3 Systemn devices
i Universal Serial Bus controllers

As can be seen from the picture, our COM port is COM3. We select “Port” in the “Tools” and then select “COM3”.
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& sketch_may31c | Arduino IDE 2.1.0
File Edit Sketch Help

Auto Format Ctrl+T
Archive Sketch

1

sketch_ms Manage Libraries... Ctrl+Shift+1
1 Serial Monitor Ctrl+Shift+M
; Serial Plotter
4 WIFI101 / WiFINIMNA Firmware Updater
i Upload SSL Root Certificates
z Board: "Al Thinker ESP32-CAM® »
s B
18 Get Board Info
11
12 CPU Frequency: "240MHz (WiFi/BT}" 3
13 Core Debug Lewvel: "None” »
i‘:' Erase All Flash Before Sketch Upload: "Disakled” »
6 Events Run On: "Core 17 4
Flash Frequency: "80MHz" »
Flash Mode: "QIO" »
Flash Size: "4MB (32Mb)" »
ITAG Adapter: "FTD| Adapter” b
Arduino Runs Om: "Core 17 4
Partition Scheme: "Default 4MB with spiffs (1.2MB APP/1.5MB SPIFFS)" b
PSRAM: "Disabled” 4
Upload Speed: "921600" 4
Programmer 4
_— Burn Bootloader
Output

After connecting the development board, then we need to add code, here we provide a sample code, the function of the
code is to print “Hello Keyestudio!” every second in the serial monitor.

Copy and paste the following code into the code area of arduino IDE.

Vai
keyestudio
Print “Hello Keyestudio!”
http://www.keyestudio.com
*/
void setup() {
// put your setup code here, to run once:
Serial.begin(9600); //Set the serial port baud rate to 9600

(continues on next page)

8.4. (4).Upload code to ESP32-CAM board via Arduino IDE 37




keyestudio WiKi

(continued from previous page)

void loop() {
// put your main code here, to run repeatedly:
Serial.println("Hello Keyestudio!"); //Serial port printing
delay(1000); //Delay of 1 second

& sketch_may31c | Arduino IDE 2.1.0 — O >
File Edit Sketch Tools Help
sketch_may31c.ino” Wydebug_custom.json
3
4
5
6 oid setup() { —
8 Serial.begin(96ea);
"
a
11 void loop() {
12
13 Serial.println("Hello Keyestudio!");
14 delay(leee);
15}
16
Output =5

O indexing: 0/1 Ln 5, Col Al Thinker ESP32-CAMon COM3 (21 B

&

figure:

Tap to compile and upload the code. After the upload is successful, the prompts will appear, as shown in the
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& sketch_may31c | Arduino IDE 2.1.0 - O *
File Edit Sketch Tools Help
sketch_may31cino  debug_custom.json
3
4
5
6 void setup() { —_
8 Serial.begin(96ee);
a1
1@
11 void loop() {
12
13 Serial.println("Hello Keyestudio!™);
14 delay(1@e8);
15
16
Output = =

Wrote 258648 bytes (143182 compressed) at ©x00810080 in 2.4 seconds (effective 848.7 kbit/s)...
Hash of data verified.

Leaving. ..
Hard resetting wvia RTS pin... one uploading.

Ln1,Col 1 Al Thinker ESP32-CAMonCOM3 (22 B

Then tap o open the serial port monitor to set the baud rate to 9600, and you will see that the serial port
printing the string “Hello Keyestudio!”.

8.4. (4).Upload code to ESP32-CAM board via Arduino IDE 39



keyestudio WiKi

& sketch_may31c | Arduino IDE 2.1.0 - O *
File Edit Sketch Tools Help

sketch_may31c.ino

[y

s TV B O VU N

L= -]

¥

1@
11 void loop() {

12 r main code here, to run repeatedly:

13 Ser‘i;l-..[.:-r-'gntln("Ht;i:lc_: Keye._ryt;c-l.io-.'. ") 3
14 delay(1ee8); Delay of 1 second 12 3
Output  Serial Monitor >
4 | [NewLine § | [s600baud 6 ]

16:44: 58, 693 - Hello Keyestudio!
16:45:00. 700 -> Hello Kewestudio! 7
16:45: 01, 665 -» Hello Keyestudio!

Ln1,Col1 Al Thinker ESP32-CAMon COM3 (22 B

1. “Toggle Autoscroll”: Set whether the print window follows printing
2. “Toggle Timestamp ”: Set whether to display printing time

3. “Clear Output”: Clear data in print window

4. Serial port input box

5. Serial port sending format

6. Set the baud rate, click it to select the required baud rate

7. Print window

Now, please return to the main tutorial to learn how to add library files to Arduino IDE, otherwise the IDE will report
an error.
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CHAPTER
NINE

5. CONTROL THE LEDS OF THE CAR

(1).Description

The video car is equipped with two 10mm headlights. We will control the two LEDs with one pin, so that the status
of the two LEDs is synchronized. No wiring is required, just plug the ESP32-CAM development board into the motor
driver board of the video car.

(2).Working Principle

As can be seen from the schematic diagram, we connect the LED directly to the VCC of 5V, then we will use the triode
QI as a switch. When the pin 1 of Q1 (I012 pin of the ESP32-CAM) outputs high level, the pin 3 and pin 2 of Q1 are
conducting (when the output is low level, pins 3 and 2 are not conducting), the VCC of 5V passes through the LED to
the R13 current limiting resistor and then goes from pin 3 to pin 2 to GND to form a loop. (R15 is a current-limiting
resistor, and R12 is a pull-down resistor to prevent the LED from being unstable when IO12 is in a high-impedance
state).
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58050
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(3).Code

Tap it to download the codeCodes

/%
Keyestudio ESP32-CAM Video Smart Car
Control LED Flashing
https://www.keyestudio.com

*/

#define LED 12 //Define LED as 12 pin

void setup() {
// put your setup code here, to run once:
pinMode (LED,OUTPUT); //Set I012 pin as output

}

void loop() {
// put your main code here, to run repeatedly:
(continues on next page)
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(continued from previous page)

digitalWrite(LED,HIGH); //I012 pin outputs high level

delay(1000); //delay 1s
digitalWrite(LED,LOW); //I012 pin outputs low level
delay(1000); //delay 1s

}

(4).Test Result

After the code is uploaded successfully, the LEDs light up for 1s and turn off for Is.
(5).Code Explanation

1. #define LED 12 Define a constant called LED with a value of 12.
The form of defining a constant is#define constantName value
constantName: the name of the macro to define. value: the value to assign to the macro.
Official explanation link#define - Arduino Reference

2. pinMode (LED,OUTPUT) ; Set pin mode

The form of setting the pin modepinMode (Pin,mode) ;

pin: the Arduino pin number to set the mode of. mode: INPUT, OUTPUT, or INPUT_PULLUP. See the Digital Pins
page for a more complete description of the functionality.

Official explanation linkpinMode() - Arduino Reference

3. digitalWrite(LED,HIGH) ; Control pin to output high and low level
The form of controlling pin outputdigitalWrite(Pin,value);
pin: the Arduino pin number. value: HIGH or LOW.

Official explanation linkdigital Write() - Arduino Reference

43


https://www.arduino.cc/reference/en/language/structure/further-syntax/define/
http://arduino.cc/en/Tutorial/DigitalPins
https://www.arduino.cc/reference/en/language/functions/digital-io/pinmode/
https://www.arduino.cc/reference/en/language/functions/digital-io/digitalwrite/

keyestudio WiKi

44 Chapter 9. 5. Control the LEDs of the Car



CHAPTER
TEN

6. CONTROL THE BRIGHTNESS OF LEDS

(1).Description

A “breathing LED” is a phenomenon where an LED’s brightness smoothly changes from dark to bright and back to
dark, continuing to do so and giving the illusion of an LED*“breathing. Thus how to control LED’s brightness? We
need to use the PWM of ESP32 to achieve it.

Voltags

Time Daity Cycle: 05

(2). Working Principle of PWM
Analog & Digital

Analog signal are continuous signals in both time and value. On the contrary, a digital signal or discrete time signal
is a time series consisting of a sequence of quantities. Most signals in life are analog signals. A familiar example
of an analog signal would be how the temperature throughout the day continuously changes and could not change
instantaneously from 0°C to 10°C.

However, digital signals can instantaneously change in value. This change is expressed in numbers as 1 and O (the basis
of binary code). Their differences can be seen more easily when compared, as shown below:

ANALOG DIGITAL

N
N
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PWM

PWM, Pulse-Width Modulation, is a very effective method for using digital signals to control analog circuits. Common
processors cannot directly output analog signals. PWM technology makes it very convenient to achieve this conversion
(translation of digital to analog signals).

PWM technology uses digital pins to send certain frequencies of square waves, that is, the output of high levels and
low levels, which alternately last for a while. The total time for each set of high levels and low levels is generally fixed,
which is called the period (Note: the reciprocal of the period is frequency). The time of high level outputs is generally
called “pulse width”, and the duty cycle is the percentage of pulse width (PW) to the total period (T) of the waveform.

The longer the output of high levels last, the longer the duty cycle and the higher the corresponding voltage in the
analog signal will be. The following figures show how the analog signal voltages vary between 0V-3.3V (high level is
3.3V) corresponding to the pulse width 0%-100%:

PWM

(0% Working period analogWrite(0)
3v

‘ v e

25% Working period analogWrite(64)

3v 'I _____ ” ______ [ n ______ n _____ 075V @

50% Working period analogWrite(127)

?5"\: Working penu:-d anaIDgertE{ 191}

100% working period analogWrite(255)
1 | 1 | v s
3v ‘ ‘ WV 0=
Ov

The longer the PWM duty cycle is, the higher the output power will be. Therefore, we can use PWM to control the
brightness of an LED or the speed of DC motor and so on. It is evident from the above that PWM is not real analog,
and the effective value of the voltage is equivalent to the corresponding analog. Then we can control the output power
of the LED and other output modules to achieve different effects.

ESP32 and PWM

On ESP32, the LEDC(PWM) controller has 16 separate channels, each of which can independently control frequency,
duty cycle, and even accuracy. Unlike traditional PWM pins, the PWM output pins of ESP32 are configurable, with
one or more PWM output pins per channel. The relationship between the maximum frequency and bit precision is
shown in the following formula.
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The maximum value of bit is 31. For example, generate a PWM with an 8-bit precision (28=256. Values range from 0
to 255) with a maximum frequency of 80,000,000/255 = 312,500Hz.

Method for Arduino output PWM

Method 1

Use the analogWrite (Pin, value)functionfor details, refer to the linkanalogWrite() - Arduino Reference
Method 2Recommended

Use the ledcSetup () function to configure the frequency and resolution of the PWM channel.

[lechetup(channel, freq, resolution); }

¢ channelPWM channel number to set.
» fregFrequency of PWM in Hz.
¢ resolutionResolution of PWM, that is, the number of bits of PWM.

Use the ledcAttachPin() function to connect the PWM channel to the specified pin.

[lechttachPin(pin, channel) ;

¢ pinPin number to connect.
¢ channelPWM channel number to connect to.

Use ledcWrite(channel, dutyCycle); to output pwm

[lechrite(channel, dutyCycle);

e channelPWM channel number to use, ranging from O to 15.

¢ dutyCycleThe duty cycle of PWM, ranging from O to 2”(resolution digits)-1, where resolution is the PWM
resolution when calling the 1edcSetup () function.

(3).Code
Tap it to download the codeCodes

Vai
Keyestudio ESP32-CAM Video Smart Car
Control the brightness of LED
https://www.keyestudio.com
:%/
#define LED 12 //Define LED as 12 pin
void setup() {
// put your setup code here, to run once:
ledcSetup(®, 3000, 8); //Set pwm channel, frequency and accuracy
ledcAttachPin(LED, 0); //Attach the IO port to the ledc channel

}

(continues on next page)
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(continued from previous page)

void loop() {
// put your main code here, to run repeatedly:
for (int i = 0; i < 255; i++) { //for loop, control i to increase from 0 to 255
ledcWrite(0, 1i); //output pwm
delay(10);
}
for (int i = 255; i > 1; i--) { //for loop, control i to decrease from 255 to O
ledcWWrite(®, i); //output pwm
delay(10);
}
}
(4).Test Result
After the code is uploaded successfully, the LEDs slowly turn from dark to bright and then from bright to dark.
(5).Code Explanation
for (int i = 0; i < 255; i++) { //for loop, control i to increase from 0 to 255
ledcWrite(0, i); //output pwm
delay(10);

}

for(int i = 0; i < 255; i++)int i = 0 in the bracket is the starting value of the loop, i < 255 is the
loop condition. When the loop condition is not met, the for loop will exit. i++ will add 1 to the value of i every
time it loops. The loop will exit when the value of i reaches 256.

for (int i = 255; i > 1; i--)The loop is the opposite of the above, the starting value is 255, i-- de-
creases the value of i by 1 every time it loops, and exits the loop when the value of i is 0.

For details, refer to the linkfor - Arduino Reference

48 Chapter 10. 6. Control the Brightness of LEDs


https://www.arduino.cc/reference/en/language/structure/control-structure/for/

CHAPTER
ELEVEN

7. MOTOR DRIVE MODE

(1).Description
We use IIC to control the motor driver, thus saving several pins for expansion.
(2).Working Principle

ESP32-CAM serves as the host and STC8G1KOS8 serves as the slave for IIC communication. The ESP32-CAM controls
STC8G1KO08 to output PWM signals to DR8833 via IIC in a way that controls the rotation of the motor. If you are
interested in the principles of IIC communication, you can search for relevant information online. We have encapsulated
it here and you can use the function directly.

Functions in SetMotor.h library
i2c_init () ;Initialize the IIC function. When using a motor driver, you must add this function.

Car_forward(valuel, value2) ;Car forward function, valuel is the forward speed value of the right wheel, value2
is the forward speed value of the left wheel.

Car_backwards(valuel, value2);Car retreat function, valuel is the speed value of the right wheel retreating,
value? is the speed value of the left wheel retreating.

Car_left(valuel, value2);Car left turn function, valuel is the forward speed value of the right wheel, value2 is
the backward speed value of the left wheel.

Car_right(valuel, value2);Carright turn function, valuel is the backward speed value of the right wheel, value2
is the forward speed value of the left wheel.

Car_stop() ; Car stop function.
(3).Code

Tap it to download the codeCodes

Vi
Keyestudio ESP32-CAM Video Smart Car
Motor Driver
https://www.keyestudio.com

*/

#include "SetMotor.h"

void setup() {

// put your setup code here, to run once:
i2c_init(); //initialize iic

}

void loop() {
// put your main code here, to run repeatedly:
(continues on next page)
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Car_forward(200, 200); //The car moves forward
delay(2000); //delay 2s
Car_backwards (200, 200); //The car moves back
delay(2000);

Car_left (100, 100); //The car turns left
delay(2000);

Car_right(100, 100); //The car turns right
delay(2000);
Car_stop(); //The car stops
delay(2000);
}

(continued from previous page)

(4).Test Result

After the code is uploaded successfully, the car moves forward for 2s, goes back for 2s, turns left for 2s, turns right for

2s, then stops for 2s.
(5).Code Explanation

#include "SetMotor.h": This code includes the “SetMotor.h” file we write, so that the code integrated in SetMo-

tor.h can be called.

Official explanation link#include - Arduino Reference
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CHAPTER
TWELVE

8. VIDEO SMART CAR

(1).Description

The ESP32-CAM development board boasts a camera and wifi function. Video signals are transmitted to the control
end (mobile phone or computer) through wifi, and the control signals from the control end are also transmitted to
ESP32-CAM through wifi. The APP control method is abandoned and enter the IP printed by the serial port of the car
on the browser of the control end, then we are able to enter the control page.

(2).Function

The ESP32-CAM development board boasts Wi-Fi (2.4G) and Bluetooth (4.2) functions, which can be easily connected
to the Wi-Fi network and communicate with other devices in the network. You can use the ESP32-CAM to display the
webpage in the browser.

arduino IDE provides <WiFi.h>library filesWi-Fi library supports configuration and monitoring of ESP32 Wi-
Fi networking functions.

» Base station mode (STA mode or Wi-Fi client mode), when ESP32 is connected to a Wi-Fi hotspot (AP).
* AP mode (Soft-AP mode or Wi-Fi hotspot mode), when other Wi-Fi devices are connected to the ESP32.

* AP-STA coexistence mode (ESP32 is both a Wi-Fi hotspot and a Wi-Fi device connected to another Wi-Fi
hotspot).

* The above modes support multiple security modes (WPA, WPA2 and WEP).
» Search Wi-Fi hotspots (including active scanning and passive scanning).
* Support promiscuous mode monitoring of IEEE802.11 Wi-Fi packets.

For more wifi reference, please go to Espressif’s official documentationhttps://docs.espressif.com/projects/esp-idf/en/
latest/esp32/api-reference/network/esp_wifi.html

Official link for Espressithttps://www.espressif.com.cn/en/home

Webpage introduction
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A v & G

Video Display Window

Car turning left

Car Backward

Car turning right

Backward

Car speed adjustment
Speed

Left and right wheel speed trim

Trim

Lights Headlamp brightness adjustment

——————— R
J— Video resolution adjustment

Operation animation example

(3).Code

The following is the main code. The web page code, control car and video transmission codes are all in the
app_server.hfile. Since this knowledge involves extracurricular knowledge such as HTML, CSS and JS, please
consult the relevant information if you want to know more.

Tap it to download the codeCodes

Vai
keyestudio ESP32-CAM Video Smart Car
Define Network SSID & Password
Set ap to 1 to use ESP32-CAM as Standalone Access Point with default IP 192.168.4.1
Set ap to 0 to connect to a router using DHCP with hostname espressif
*/
#include <WiFi.h>
#include "esp_wifi.h"
#include "esp_camera.h"
#include "soc/soc.h"
#include "soc/rtc_cntl_reg.h"
#include "SetMotor.h"
#include "app_server.h"

// bool ap = 0; //When it is 1, esp32 turns on wifi, the mobile phone is connected, and.
—the IP is 192.168.4.1; when it is 0, it is connected to wifi, and the IP needs to be.
—»obtained through serial port printing.

// const char* ssid = "ChinaNet_2.4G"; //AP Name or Router SSID

(continues on next page)
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(continued from previous page)

// const char* password = "ChinaNet@233'"; //Password. Leave blank for open network.
bool ap = 1;

const char* ssid = "keyesl"; //AP Name or Router SSID

const char* password = "88888888"; ,//Password. Leave blank for open network.

//AP Settings

int channel = 11; // Channel for AP Mode

int hidden = 0; // Probably leave at zero

int maxconnection = 1; // Only allow one device to connect

// Camera Pin Definitions - Don't heckin' touch.
#define PWDN_GPIO_NUM 32
#define RESET_GPIO_NUM -1
#define XCLK_GPIO_NUM 0
#define SIOD_GPIO_NUM 26
#define SIOC_GPIO_NUM 27
#define Y9_GPIO_NUM 35
#define Y8_GPIO_NUM 34
#define Y7_GPIO_NUM 39
#define Y6_GPIO_NUM 36
#define Y5_GPIO_NUM 21
#define Y4_GPIO_NUM 19
#define Y3_GPIO_NUM 18
#define Y2_GPIO_NUM 5
#define VSYNC_GPIO_NUM 25
#define HREF_GPIO_NUM 23
#define PCLK_GPIO_NUM 22

// Webserver / Controls Function
void startCameraServer();

void setup() {

// WRITE_PERI_REG(RTC_CNTL_BROWN_OUT_REG, 0); // Prevent brownouts by silencing them..
—You probably want to keep this.

i2c_init(); //Initialize IIC, SDA is 1014, SCL is I013, the pins are bound to the.
—motor driver board and cannot be modified.

Serial.begin(115200);
Serial.setDebugOutput (true);
Serial.println();

// Camera Configuration - Again, don't touch.
camera_config_t config;

config.ledc_channel = LEDC_CHANNEL_O;
config.ledc_timer = LEDC_TIMER_O;
config.pin_d® = Y2_GPIO_NUM;

config.pin_dl = Y3_GPIO_NUNM;

config.pin_d2 = Y4_GPIO_NUM;

config.pin_d3 = Y5_GPIO_NUM;

config.pin_d4 = Y6_GPIO_NUNM;

(continues on next page)
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(continued from previous page)

config.pin_d5 = Y7_GPIO_NUM;
config.pin_d6 = Y8_GPIO_NUM;
config.pin_d7 = Y9_GPIO_NUNM;
config.pin_xclk = XCLK_GPIO_NUM;
config.pin_pclk = PCLK_GPIO_NUM;
config.pin_vsync = VSYNC_GPIO_NUNM;
config.pin_href = HREF_GPIO_NUM;
config.pin_sscb_sda = SIOD_GPIO_NUM;
config.pin_sscb_scl = SIOC_GPIO_NUM;
config.pin_pwdn = PWDN_GPIO_NUM;
config.pin_reset = RESET_GPIO_NUNM;
config.xclk_freq_hz = 20000000;
config.pixel_format = PIXFORMAT_JPEG;
//init with high specs to pre-allocate larger buffers
if (psramFound()) {
config.frame_size = FRAMESIZE_QVGA;
config. jpeg_quality = 10;
config.fb_count = 2;
} else {
config.frame_size = FRAMESIZE_QVGA;
config. jpeg_quality = 12;
config.fb_count = 1;
}
// camera init
esp_err_t err = esp_camera_init(&config);
if (err != ESP_OK) { //ESP_OK
Serial.printf("Camera init failed with error 0x%x", err);
return;
}
//drop down frame size for higher initial frame rate
sensor_t* s = esp_camera_sensor_get();
s->set_framesize(s, FRAMESIZE_QVGA);
//Video flip code
s->set_vflip(s, 1);
s->set_hmirror(s, 1);
// s->set_vflip(s, 0);
// s->set_hmirror(s, 0);

ledcSetup(7, 5000, 8);

ledcAttachPin(12, 7); //IO12 is the LED control pin and cannot be changed.

if (lap) {
// Connect to Router
Serial.println("ssid: + (String)ssid);
Serial.println("password: " + (String)password);
Serial.println("WiFi is Client Scout32");
WiFi.mode (WIFI_STA);
WiFi.begin(ssid, password);
while (WiFi.status() != WL_CONNECTED) {
delay(500);
Serial.print(".");
}

(continues on next page)
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Serial.print("Camera Ready! Use 'http://");
Serial.print(WiFi.localIP());
Serial.println("' to connect");

} else {
// Setup Access Point
Serial.println("ssid: + (String)ssid);
Serial.println("password: " + (String)password);
Serial.println("WiFi is Standalone Scout32");
WiFi.mode (WIFI_AP);
WiFi.softAP(ssid, password, channel, hidden, maxconnection);
Serial.print("Camera Ready! Use 'http://");
Serial.print (WiFi.softAPIP());
Serial.println("' to connect");

}

//Flash LED as ready indicator
for (dnt i = 0; i < 5; i++) {
ledcWrite(7, 0); // flash led

delay(200);
ledclWrite(7, 255);
delay(200);
}
//Start Webserver
startCameraServer();
}
int i = 0;

void loop() {
// put your main code here, to run repeatedly:
delay(1000);
// Serial.printf("RSSi: %ld dBm\n",WiFi.RSSI());

(4).Test Result

After uploading the code, the headlight on the car flashes and then turns on, which means that the network is success-
fully turned on. Turn on the mobile phone’s wifi and look for a wifi named “keyes1” to connect to, the password is
“88888888”, after the connection is successful, open the mobile browser and enter IP: 192.168.4.1 to enter the control
page.

You can modify the ssid and password according to your own preferences.

const char* ssid = "keyesl"; //AP Name or Router SSID
const char* password = "88888888"; ,//Password. Leave blank for open network.
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9. GAMEPLAY EXPANSION IDEAS

1. The LEGO holes on both sides of the car’s driver board can be used to assemble LEGO.

=l

pEL s
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FOURTEEN

10. COMMON PROBLEMS

1. Select the wrong development board. Many ESP32 series are compatible but the internal library files are different.
For example, when uploading the video car code, the development board selects “ESP32 Dev Module”, then you
can upload the code successfully, but the code does not run. So for our video car, we must choose “Al Thinker
ESP32-CAM”.

2. Turn on the switch and the battery indicator light does not light up. It may be that the battery is out of power.
Just charge it.

3. If you cannot see the serial port in the Arduino IDE after plugging in the USB, the first step is to check whether
the CH340 driver is installed, the second step is to check whether the power switch of the car is turned on.

4. The IP address cannot be entered: the first step is to check whether it is connected to the correct wifi. If AP=1,
then the mobile phone or tablet needs to be connected to the wifi of esp32-cam; if AP=0, the wifi connected to
esp32-cam must be connected, which must be consistent with the wifi connected to the mobile phone or tablet
(you can also open a hotspot on the mobile phone or tablet to connect it to the esp32-cam).

Note: When AP=1, the IP address is “192.168.4.1”. When AP=0, you need to obtain the IP address through the serial
port, open the serial port of the arduino IDE and click reset button, then wait for the connection to wifi to get the IP.
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