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Perface
Our Company

ACEBOTT STEM Education Tech Co.,Ltd

Founded in China's Silicon Valley in 2013, ACEBOTT is a STEM education solution
leader We have a team of 150 individuals, including members from research and
development, sales, and logistics. Our goal is to provide high-quality STEM education
products and services to our customers. We are working together with STEM
education experts and our business partners to produce successful STE products
together Our self-own factory also provides CEM services for our clients including

Logo customization on product packaging and PCB.

Our Tutorial

This course and robot arm learning kit are designed for children and teenagers aged 8
and above. It aims to provide a deeper understanding of the ESP32 controller board,
robot arm knowledge, and electronic hardware. If you want to learn about robot arms,

this kit offers knowledge and operational steps to help you build your own robot arm.

Through this kit, you can:

1. Learn how to effectively use the ESP32 controller board, including downloading
code, understanding its features, and coding in the Arduino IDE.

2. Gain a solid programming foundation in the basics of the C languages, as ESP32
utilizes the simplified C/C++ programming languages to control circuits and sensors.
3. Explore the working principles of the servo module and understand the
collaborative work of multiple servos in the robot arm project.

4. Enhance your maker skills by building your own robot arm using the ACEBOTT Kkit
through step-by-step tutorials.

5. Implement basic functions such as joystick control, teach learning, web control, and

app control in the robot arm project.
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6. Gain a comprehensive understanding of robot arm concepts, preparing for more

advanced learning in the future.

Overall, the ACEBOTT robot arm is a learning kit designed specifically for beginners
and is based on the ESP32. Using this kit, users can gain a comprehensive
understanding of the controller board and servos in a robot arm. By following the
tutorials provided in the kit, students of different age groups can acquire valuable

knowledge about robot arms and successfully build their own robot arm projects.

Customer service

ACEBOTT is a dynamic and fast-growing STEM education technology company that
strives to offer excellent products and quality services that meet your expectations.
We value your feedback and encourage you to drop us a line at support@acebott.com

with any comments or suggestions you may have.

Our experienced engineers are dedicated to promptly addressing any problems or
questions you may have about our products. We guarantee a response within 24

hours during business days.

Follow Us

Scan the QR codes to Follow Us for troubleshooting & the latest news.
We have a very large community that is very helpful for troubleshooting and we also
have a support team at the ready to answer any questions.

W] ]

El"ﬁ'fﬁij

ACEBOTT FB Group QR Code YouTube QR Code
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Lesson 1 Hardware Understanding and
Software Installation

Robot arms are automated mechanical devices widely used in the field of robotics.
The arm is a crucial component of the robot's execution mechanism, designed to
transport the gripped workpiece to a given position. In the industrial sector, the
application of robot arms can replace humans in monotonous and repetitive

production tasks or in processing operations in dangerous and harsh environments.

A robot arm consists of three basic parts: the main body, the drive system, and the
control system. The main body primarily includes the chassis, shoulder, Elbow, and
end effector. Depending on different application scenarios, the main body of the robot
arm can be divided into four-axis, five-axis, six-axis, or even multi-axis configurations.
The drive system includes power devices and transmission mechanisms, with the core
components being the reducer and servo motor, which drive the robot arm to perform
corresponding actions. The control system issues command signals to the drive

system according to the input program, controlling the movement of the robot arm.

The robot arm in this tutorial is a four-axis robot arm. The first axis is the chassis servo,
the second axis is the shoulder servo, the third axis is the elbow servo, and the fourth

axis is the claw servo.

The robot arm in this tutorial uses a mainstream ESP32 controller board as its main
controller, and programming in the Arduino IDE. Control methods include joystick

control, web control and app control.

How is the robot arm specifically controlled? Let's continue with the tutorial and learn

together.
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I .Hardware Understanding

The ESP32 controller board is a low-power, high-performance microcontroller ideal for
loT development. It features a dual-core processor running at 240MHz, 520KB of
RAM, and 4MB of flash memory. It includes built-in WiFi and Bluetooth 4.2 modules
for wireless communication. With 34 GPIO pins, it supports connectivity and control of
various peripherals.

I2C communication interface

14 digital ports

Reset button 14 digital ports

USB (5V) —— : e J‘
re ‘

ESP32-Max-V1.0
WWW.acebott.com

Seriai
communication
interface

ESP32

Acebott Exclusive . .
Indicator light

Serial Number
AEEEEEENREEEEE

DC(7-15V)

Analog port

Analog port Power input
Output port Vin (7-15V)
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II .Software Installation

In the robot arm project, we will primarily use the Arduino IDE as the programming
software. It is an open-source programming platform compatible with various boards
such as Arduino UNO, ESP32, ESP8266, STM32, and more. Using the Arduino IDE,
you simply write your program code within the IDE and then upload it to the controller

board. The program will instruct the controller board on what actions to perform.

& sketch_novBa | Arduine IDE 2.2.1 — O *
File Edit Sketch Tools Help

sketch_novBa.ino

1 void setup() {

R s W pa
-

[am B I
e

Ln1, Col1 % No board selected [}
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1.Installing Arduino IDE

First, open the official website where the Arduino IDE is downloaded:

https://www.arduino.cc/en/Main/Software

According to the user's computer system, choose the corresponding software version.

(1) Installation on Windows system

(DClick the mouse at the position shown in the figure.
Attention: Due to potential compatibility issues with the new version, it is

recommended to install version 2.2.1 of the Arduino IDE.

DOWNLOAD OPTIONS
ArdUInD |DE 2.2.1 Windows win 10 and newer, 64 bits

Windows Mslinstaller
Windows 2P file
The new major release of the Arduino IDE is faster and even

more powerfull 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

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.

SOURCE CODE

The Arduino IDE 2.0 is open source and its source code is
hosted on GitHub.

Link to version 2.2.1:https://github.com/arduino/arduino-ide/releases

2.2

Changed

& Bump Arduino Firmware Uploader dependency to 2.4.1 (¥2206)

Fixed

» Fix missing translations for pyccknii and Tiirkge (#2201

Full Changelog: 2.2.8...2.2.1

v Assets 1

arduino-ide_2.2.1 Linux_64bit.Applmage 175 MB Aug 31, 2023
@arduino—\de,Z,Z.LLlnux,Mhﬂ.zip 175 MB Aug 31, 2023
Darduino-ide_2.2.1_mac0S_64bit.dmg 179 MB Aug 31, 2023
@arduino-ide_2.2.1_mac0S_64bit.zip 175 MB Aug 31, 2023
arduino-ide_2.2.1_mac0S_armé4.dmg 171 MB Aug 31, 2023
QDarduino-ide_2.2.1_mac0S_armé4.zip 186 MB Aug 31, 2023
I Qarduino-ide_2.2.1 Windows_64bit.exe I 137 MB Aug 31, 2023
Qarduino-ide_2.2.1 Windows_64bit.msi 147 MB Aug 31, 2023
Qarduino-ide_2.2.1 Windows_64bit.zip 179 MB Aug 31, 2023
Dstable-linux.yml 396 Bytes Sep 3, 2023
Dstable-macyml 853 Bytes Aug 31, 2023
@Rah\e.ym\ 365 Bytes Aug 31, 2023
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@Select JUSTDOWNLOAD.

Download Arduino IDE & support it's progress

Since the release 1.x release in March 2015, the Arduino IDE has been downloaded
77,917,375 times — impressive! Help its development with a donation

Stay in the Loop: Join Qur Newsletter!

As 3 beginner or advanced user, you can find Inspiring projects and learn about cutting-edge
Arduino products through our weekly newsletter!

email

$3 $5 $10 $25 $50 Other

confirm to have read the Privacy Policy and to accept the Terms of
Servics

CONTRIBUTE AND DOWNLOAD would ke to receive emails about special deals and commercial offers from
Arduing.
or

ar

JUST DOWNLOAD

— o
Q o o d v

JUST DOWNLOAD

Learn mare about donating to Arduine,

®When the following screen appears, it indicates that the Arduino IDE is

SR

Thank you for downloading!

downloading.

You're always welcome to sign up in the future, Keep up with exclusive updates, tutorials,
events and join our community to empower creators worldwide anytime.

GO TO HOME PAGE

@When the download is complete, the icon file will appear. Click Install software.

& arduino-ide 2.2.1 Windows 64bit.exe
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BAfter installation, the following screen appears and select "l Agree".

@ Arduino IDE Setug -
License Agreement
Flease 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 lisbility 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 theary 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, didk I Agree to continue. You must accept the
agreement to install Arduine IDE,

I Agree Cancel

©After selecting "I Agree", the following screen will appear and select "Next".

&) Arduino IDE Setup — X

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 (G5230615) \

choose by oneself

Fresh install for all users. (will prompt for admin credentials)

<8k Cancel
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(MSelect "Next" and the following screen will appear. Select "Install".

Arduino |DE Setup — =
Choose Install Location
Choose the folder in which to install Arduino IDE.

Setup will install Arduino IDE in the following folder. To install in a different folder, didk Browse
and select another folder. Click Install to start the installation.

Destination Folder

|C:'|F'rugram Files\Arduine IDE | { Browse. .. ]

Arduino IDE 2,21

<Back || Instal | | Cancel
(®Arduino IDE software installed.
) Arduino IDE Setup —
Installing
Please wait while Arduing IDE is being installed.

Arduino IDE 2.2.1

< Back Mext = Cancel
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(©@When the installation is complete, click Finish.

& Arduino 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

(0After installation, a shortcut icon of Arduino IDE will appear on your desktop.

©0)

"
om0

(DAfter opening, the following software interface will appear.

sketch_nov8a | Arduino IDE 2.2.1 - m}
File Edit Sketch Tools Help

sketch_novBa ino

1 void setup() {

2 put your setup code here, to run once

3

¥ &

5

6 void loop() {

7 f{ put your main code here, to run repeatedly:
8

a3

ie

Ln1, Col1 X No board selected [
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(2) Installation on Mac OS

(DClick the mouse at the position shown in the figure.
Attention: Due to potential compatibility issues with the new version, it is

recommended to install version 2.2.1 of the Arduino IDE.

DOWNLOAD OPTIONS

928  Arduino IDE 2.2.1 e C D

Windows Mslinstaller
Windows ziF 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

Linux Applmage 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.

SOURCE CODE

The Arduino IDE 2.0 is open source and its source code is
hosted on GitHub.

Link to version 2.2.1:https://github.com/arduino/arduino-ide/releases

2.2

Changed

* Bump Arduino Firmware Uploader dependency to 2.4.1 (#2206)

Fixed

* Fix missing translations for pycckwii and Tlrkce (#2201)

Full Changelog: 2.2.6...2.2.1

v Assets | 1

@arduin0-ide_2.2.1_Linux_64bil‘Applmage 175 MB Aug 31, 2023
@arduino—ide_2.2.1_Linux_64bitzip 175 MB Aug 31, 2023
| ®arduino-ide_2.2.1mac0s_64bitdmg | 179 MB Aug 31, 2023
@arduino—ide_2.2.1_ma(0S_64hit.zip 175 MB Aug 31, 2023
@arduino—ide_2.2.1_mac0S_arm64.dmg 171 MB Aug 31, 2023
@arduino—ide_2.2.1_mac0S_arm64.zip 166 MB Aug 31, 2023
Qarduino-ide_2.2.1 Windows_64bit.exe 137 MB Aug 31, 2023
@arduino—ide_2.2.1_Windows_64bitmsi 147 MB Aug 31, 2023
@arduino—ide_2.2.1_Window5_64bit,zip 179 MB Aug 31, 2023
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@Select JUSTDOWNLOAD.

Download Arduino IDE & support it's progress Stay in the Loop: Join Our Newsletter!

45 a beginner or advanced user, you can find Inspiring projects and learn about cutting-edge

Since the release 1.x release in March 2015, the Arduino IDE has been downloaded Wil P e thivogh o ek newluttast

77,917,375 times — impressive! Help its development with a donation.

$3 $5 $10 $25 $50 Other

confirm t have read the Privacy Policy and to accept the Tarms of

CONTRIBUTE AND DOWNLOAD would ik 15 receive amails about spécial deals and cammercial effers fram
Arduine.

or

JUST DOWNLOAD

or
JUST DOWNLOAD

— \@ & LY 0 ‘ﬂ’_
B L= st

Learn mare about donating to Arduine.

(3When the following screen appears, the Arduino IDE is downloading.

. &
x E ;! .
L ]
Thank you for downloading!

You're always welcome to sign up in the future, Keep up with exclusive updates, tutorials,
events and join our community to empower craators worldwide anytime.

GO TO HOME PAGE

@When the download is complete click the download icon in your browser and find

the Arduino IDE installer.

ece M () 0 (s ar wabsita name ) LSOO + =

L[ Start Page B2 = 7 Start Page
Received Links
¢ Shared with You

°® M + 9B

Downloads Clear

—

| _ arduino-ide_2.2.1_macOS_64bit.dmg
& 187.2MB (2]

—

10
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B)Click on the install package to appear the installation screen, just select the Arduino

IDE icon, move to the Applications to install the program.

® @ Arduino IDE 2.2.1

Arduino IDE Applications

®In the workbench, find the Arduino IDE and open it.

@ sketch_nov6a | Arduino IDE 2.2.1

,

EETH Arduino_BuiltIn@l.e.o
Arduino_BuiltIn@l.®.@

EfERE Arduino_BuiltIn@l.e.@
E%Z% Arduino_BuiltIngl.e.®

Ln1,Col1 X Noboard selected [ B

11
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2.Install the serial driver (skip it if installed)
Serial port is a computer communication interface, usually used for the computer and
other devices (such as modems, sensors, printers, microcontrollers, etc.) for data

transmission, USB serial port is our most commonly used communication interface.

Generally, after installing the Arduino IDE software for the first time, it is necessary to

install the serial port driver to transmit the edited program to the controller board.

The USB-to-serial chip of the ESP32 controller board is CH340, so you need to install
the driver for this chip. After connecting the controller board to the computer with a
USB cable, the driver will usually install automatically on MacOS and Windows
systems. If the driver fails to install automatically, you will need to install the driver
manually.

The Driver can be downloaded from the Internet, or you can find the folder named
"CH340 Driver" in the resource package provided by us. Choose the appropriate
package according to your computer system type, and then follow the steps below to
install the driver.

(1)Windows system driver installation mode
(WInsert one end of the USB cable into the ESP32 controller board and the other end

into a USB port on your computer.

@When connecting the ESP32 controller board to the computer for the first time,

right-click "My Computer" -> "Properties" -> click "Device Manager." Under "Other

devices," you will see "USB-Serial" or "Unknown Device."

12
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% Device Manager
File Action View Help

e = HE B

v & DESKTOP-TOOVSTI
> Iy Audieo inputs and outputs
» [ Computer
5w Dick drives
> [ Display adaptors
» B Firmware

> F# Human Interface Devices
> =@ |DE ATA/ATAP| controllers

» E= Keyboards

5 8 Mice and other pointing devices
> [ Menitors

3 Metwork adapters
~ B? Other devices
Bil USE Serial
Ports (COM BLLPT)
i BERO oM

» = Print queues

5 n Processors

» B Software devices

3 iq Sound, video and game controllers
> S Storage controllers

» B3 System devices

> i Universal Serial Bus controllers

(3Right-click on the device and select the top menu option ("Update Driver Software"),

as shown in the image below.

& Device Manager
File Action View Help
¢ T O Em B EXE®

v & DESKTOP-TOOVSTI

i Audio inputs and outputs
B Computer

ws Disk drives

[l Display adaptors

M Firmware

%y Human Interface Devices
*@ IDE ATAVATAPI controllers
3 Keyboards

u Mice and other pointing devices
[ Monitors

I Network adapters

K? Other devices

<

_ B st
e Disable devi
& i isable device
W&
7= Print ¢ Uninstall device
D Pigee] Scan for hardware changes
B Softw:
iy Sound Properties

G Storage'contromers
= System devices
i Universal Serial Bus controllers

Launches the Update Driver Wizard for the selected device.

@You will then be prompted with "Search automatically for updated driver software"

or "Browse my computer for driver software," as shown in the image below. On this

page, select "Browse my computer for driver software."

13
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& Device Manager = O X
File Action View Help

o= T E HE Bl EX®

v M DESKT
3 Id Au
& Cor < _l Update Drivers — USE Serial
Disl
Dis)
Firr How do you want to search for drivers?
Hui

—» Search automatically for updated driver software
Windows will search your computer and the Internet for the latest driver software
Ma for your device, unless you've disabled this feature in your device installation

>
>
>
>
>
>
>
>
>
> Met settings.
v

mHlelld el
&

v & Por — Browse my computer for driver software
ﬁ Locate and install driver software m lhy.

Cancel

B Then, add the path to the driver files.

=5

Device Manager — m

File Action View Help

s @@ BHm B EX®

v & DESKTC x ~
> | Aug
3 g Corl & B Update Drivers - USB Serial
3w Dish
> [ Disg .
> [l Fim Browse for drivers on your computer
> G Hur
> @ IDE
) o Ima
> Key |C:\User':-.\Administrator'\Desktop\TutorialZ.0\4_CH341SER— v I | Browse... |

» Mic
. g Mo [ Include subfolders

> I Net
v & Porl
a:

5 =1 Prin —> Let me pick from a list of available drivers on my computer
N n Prow This list will show available drivers compatible with the device, and all drivers in the
same category as the device.

Search for drivers in this location:

Syst [ Net ]| cancel

14
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©After the software installation is complete, you will receive a confirmation message.

Once the installation is finished, click "Close."

& Device Manager

File Action View Help
e @ E R B EX®

v _.l._ [
o |
B & B Update Drivers - USB-SERIAL CH240 (COM11)
-
]
= | The best drivers for your device are already installed
i
.
! 5 Windows has determined that the best driver for this device is already installed. There may be
H 'i better drivers on Windows Update or on the device manufacturer's website,
| USB-SERIAL CH340
i | =
v
v i
|
z
| | —> Search for updated drivers on Windows Update
i
H
3 |
i

Close

(MTo confirm if the installation
ESP32 controller board and
Right-click "My Computer"

controller board is connected,

was successful, plug one end of the USB cable into the

the other end into a USB port on your computer.

-> "Properties" -> click "Device Manager". Once the

the successful installation will be shown as indicated in

the image below.

:.‘.- Device Manager
File Action Miew Help

o | @ E BEE EX®

v % DESKTOP-LDTSD7F

| Audio inputs and outputs
3 Computer
s Disk drives
G Display adapters
i Firmware
) Human Interface Devices

» =y |DE ATA/ATAP! controllers
s Imaging devices
= Keyboards
g Mice and other pointing devices
[ Menitors
[ZF Network adapters

v B Ports (COM & LPT)

Lg USB-SERIAL CH340 (COM13) |
Print Port (LPT1)

f communication port (COM1)
= Print queues
. [ Primters
n Processors
B Security devices
> !t Software components
i Software devices
I Sound, video and game controllers

G Storage controllers
E= Suctern devices

15
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(2)macOS System driver installation mode

Open the "CH340 Driver file-mac" folder, you can see the driver installation File we

provided. In general, the pkg format driver is installed by default, but if Rosetta is not

supported in OS X 11.0 or later, install the dmg format driver.

& CH34xVCPDriver.dmg
& CH34xVCPDriver.pkg

Before installing, go to "System Preferences "->" Security & Privacy "->" General" and
select ->"Mac App Store and identified developers "under the heading" Allow
applications to be downloaded from the following addresses "so that the driver will

work correctly.

¥

General FileVault  Firewall  Privacy

A login password has been set for this user  Change Password...

v Require password 5 minutes ¢  after sleep or screen saver begins
Show a message when the screen is locked

Use your Apple Watch to unlock apps and your Mac

Allow apps downloaded from:

App Store
e App Store and identified developers

System software from application “CH34xVCPDriver” was blocked Allow
from loading.
E_Z;: Click the lock to prevent further changes. Advanced... ?

1).Install the driver in pkg format

(DClick driver file -> Continue -> Install.

16
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®® |nstall CH34xVCPDriver

Welcome to the CH34xVCPDriver Installer

2 Welcome to CH34x VCP device driver installation program. When
Introduction installing, you can refer to the document “CH34X USB-to-SERIAL
DRIVER INSTALLATION INSTRUCTIONS”.

This driver supports:
CH340/CH341/CH343/CH9101/CH9102/CH9143

CH342/CH344/CH347/CH9103/CH9104

Driver Version: V1.8
Technical Support: tech@wch.cn

Continue

® |nstall CH34xVCPDriver
Standard Install on “Macintosh HD*

e This will take 2.5 MB of space on your computer.
Click Install to perform a standard installation of this software

Destination Select
on the disk “Macintosh HD".

Installation Type

Customise Go Back Install

@The installation was successful.

omputer.

Intreduction

. Installer

Destination Select lation of this software
installer s trylng 1o Install new software.

Installation Type
Entor your passaord 10 allow this.

lisngu

Install Software

Cancel

Go Back Insitall

Customise
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Introduction

Destination Select

Installation Type
Installation

Summary

®Install the pkg

format

*® |nstall CH34xVCPDriver

The installation was completed successfully.

The installation was successful.

The software was installed.

driver on OS X

"LaunchPad"->"CH34xVVCPDriver"-> Install.

CH34xVCPDriver Application

Please click the button below to install the driver, move the
application to the trash to uninstall the driver.

11.0

and later: open

@When using OS X 10.9 through OS X 10.15, click Restart to restart your computer,

and perform the following steps after restarting.

Format

@ CH34xVCPDriver File Edit

About This Mac

System Preferences...

App Store... 6 updates

Recent Items >
|

Force Quit CH34xVCPDriver 8D

Sleep

Shut Down...

Lock Screen ~#Q

Log Out moyun... 4¥Q

| .

18


mailto:support@acebott.com

O f\ ey
o= A

E-mail:support@acebott.com ACEBOTT https://acebott.com

2)Install the dmg format driver (Attention:If the pkg file of Step A is successfully

installed, skip Step B)

(Dinstall the dmg driver, click the dmg file and drag "CH34xVCPDriver" into the

application folder of the operating system.

‘soe@ CH34xVCPDriver

CH34xVCPDriver

Applications

@Then open "LaunchPad"->"CH34xVCPDriver"-> Install.

CH34xVCPDriver
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l Please click the button below to install the driver, move the
‘ application to the trash to uninstall the driver.

Install

A 4

(3The installation was successful.

Install Tips

success

OK

3)Check whether the CH340 serial port driver is installed
When the controller board is inserted into the USB port, open System Report ->
Hardware ->USB. On the right is the USB device. If the USB device is working

correctly, you can find a device with a "Vendor ID" of [0x1a86].
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& Y
® 0] MacBook Pro
~ Hardware q
ATA USB Device Tree
ﬁsd"i'z R USB 3.1 Bus
Bluetooth SELISE S LRt
Gamern USB3.1 Hub
Gard Reader ~ USB2.1 Hub
troll — —
g:[:;n ;z;.:cs Version: 0.02
L e Speed: Up to 12 Mb/s
Disc Burning Manufacturer: YICHIP
Ethernet Location ID: 0x00130000 / &
Fibre Channel Current Available (mA): 500
FireWire Current Required (mA): 100
Graphics/Displays Extra Operating Current (mA): 0
Memory . pol
NVMExpress 2.4G Wireless Receiver:
PCI Product ID: Oxfa70
Parallel SCSI Vendor ID: 0x25a7
Power Version: 3.00
Printers Speed: Up to 12 Mb/s
SAS Manufacturer: Compx
SATA Location ID: 0x00120000/ 6
spI Current Available (mA): 500
Current Required (mA): 100
Storage Extra Operating Current (mA): 0
Thunderbolt/USB4
uss USB Serial:
v Network
Firewall Product ID: 0x7523
Locations | Vendor ID: 0x1a86 |
Version: 81.32
x‘f\:‘;“:s Speed: Up to 12 Mb/s
Ablad Location ID: 0x00110000 /3
Wi-Fi Current Available (mA): 500
v Software Current Required (mA): 100
Accessibility Extra Operating Current (mA): 0
Applications
Developer
Disabled Software %
Extensions B xuf) MacBook Pro » Hardware » USB > USB 3.1 Bus )

3.Install the ESP32 library

Because the controller board used by the robot arm is ESP32, it is also necessary to
add the library of ESP32 in order to program the ESP32 board on the Arduino IDE.

When you open the Arduino IDE, select Tools>Board, you will find that the Arduino
IDE only has Arduino AVR Boards and no ESP32.

&) sketch_nov3a | Arduino IDE 2.2.2-nightly-20231006 = O *
File Edit § Tools Help
Auto Format Ctrl+T
Archive Sketch
sketch. g Manage Libraries... Ctrl+Shift+]
1 Serial Monitor Ctrl+Shift+M
§ Serial Plotter
4 Firmware Updater
2 Upload S5L Root Certificates
p Board r Boards Manager..  Ctrl+5hift+B
’g Port ! Arduino AVR Boards 4 ||
18 Get Board Info

Burn Bootloader

Next we need to install ESP32 library, follow these steps:
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(DOpen File >Preferences
&) sketch_nov3a | Arduino IDE 2.2.1 sy O *
File. Edit Sketch Tools Help

owewﬂ ol &
New Cloud Sketch  Alt=Ctri+N

Open... Ctrl+0
Sketchbook 4
se ode here, to run once:
Examples 4
Close Ctrl+W
Save Ctrl+5
Save As.. Ctrl+Shift+S

B Preferences... Ctrl+Comma
Advanced b

CQuit Ctrl+Q

Ln1,Col1 X Mo board selected

(2Add the controller board management address URL.

Preferences >4

Settings Network
Sketchbook location:
c\Wsers\G52306J5'\Documents\Arduino BROWSE

] Show files inside Sketches

Editor font size: 14

Interface scale: Automatic 100 %

Theme: Light v

Language: English v (Reload required)

Show verbose output during (] compile [Jupload

Compiler wamings None v

[ Verify code after upload
M Auto save
[ Editor Quick Suggestions

Additional boards manager URLs: Q

(®Copy the URL in the lower text box and add it to "Additional Boards Manager URLs"
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http://arduino.esp8266.com/stable/package_esp8266com_index.json
https://www.arduino.me/package_esp32_index.json

Additional Boards Manager URLs

Enter additional URLs, one for each row

Click for a list of unofficial board support URLs

(@After adding the URL, click "OK".

Additional Boards Manager URLs

Enter additional URLs, one for each row

http://arduino 2sp8266. com/stable/package_esp&266com_index json
hitps-//www arduino. me/package_esp32_index json|

Click for a list of unofficial board support URLs
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Preferences X

Settings Network
Sketchbook location:
c:\Users\GS2306JS\Documents\Arduino BROWSE

Show files inside Sketches

Editor font size: 14

Interface scale: Automatic 140 %

Theme: Light ~

Language: English v (Reload required)

Show verbose output during () compile (] upload

Compiler warnings None w

(O Verify code after upload
Auto save
] Editor Quick Suggestions

Additional boards manager URLs: http://arduino.esp8266.com/stable/package_esp8266com_index.json,https:/iw...

®Click Tools > Board > Boards Manager.

2 sketch_nowvl3b | Arduine IDE 2.2.1 e O *
File Edit Skelf{]) Tools Help

Auto Format Ctrl+T
L 4
Archive Sketch
Manage Libraries.., Ctrl+Shift+
BC  Serial Monitar cuteswi-m | SKeteh_nov1Sb.ino
Serial Plotter G \."Oid Setup() {
Firmware Updater 2 ;I _/. put your se
E TY  Upload SsL Root Certficates 3
o Board o Boards Manager..  Ctrl+Shift=B
Port k
Ar\o rduina AVR Boards b
by set Board Info R -[
1 Burn Bootloader | 7 TTpUTTyodrT ma
Boards included in this package: 8
LilyPad Arduino USB, Arduino S }
Gemma, Adafruit Circuit... 1e

More info

1.86 ~ REMOVE

Ln4, Col2 X No board selected [
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®)Search for "ESP32" in the BOARDS MANAGER's search bar and install it.

Attention: Please install version 2.0.12 of ESP32 because the newer versions
are incompatible with the tutorial's libraries, which may cause errors in the
program! If you have already installed version 3.0, please uninstall it and

reinstall version 2.0 of ESP32.

) sketch_noviSa | Arduine IDE 2.2.1
File Edit Sketch Tools Help

ok Bused _

BOARDS MANAGER skefch_nov15a.ino

ESP32 1 void setup() {

‘ ‘D Type Al v

Arduino ESP32 Boards

(@MWhen the following interface appears, please wait until the installation is complete,

then close Arduino IDE.

& sketch_noviSa | Arduino IDE 2.2.1

File Edit Sketch Tools Help
S _

BOARDS MANAGER sketch_novi5a.ino

esp32 1 void setup() {
2

D Type: All v E

4 i

Arduino ESP32 Boards 5

by Arduino 6 void loop() {

2.0.13 installed 7

Boards included in this package: B 3

A Iano ESP32 9 1

More info le

2013 ~ REMOVE

esp32 by Espressif
Systems
2.0.14 installed

Cutput

Installing esp32:riscv32-esp-elf-gdb@ll.2 282208823

2014 v REMOVE -elf-gdb@11.2_ 20220823 installed
openocd-esp32@ve.12.0-esp32-282308419
Configuring tool.
esp32:openocd-esp32@ve.12 esp32-208230419 installed
Installing platform esp32:esp32@2.e8.14
Configuring platform.
Platform esp32:esp32§2.0.14 installed

C Successfully installed platform esp32:2.0.14

In1,Col1 X Noboardselected (31 B
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Attention: Since the installation package is hosted on GitHub, it may be affected

by network speed. If the installation fails, try several times.

(®Reopen Arduino IDE, select Tools > Board, and you will see the esp32 board

appear.

B sketch_nov3a | Arduing IDE 2.2.1 — O >

File Edit Sko Tools  Help

Archive Sketch

skatehy s Manage Libraries... Ctrl+Shift+|

Serial Monitor Ctrl+Shift+M

Serial Plotter

Firmware Updater

Upload 551 Root Certificates

Board L4 Boards Manager.. Ctrl+5hift+B

Port 2
Arduino AVR Boards e L

ﬁ)kﬂw-]mm#ulwl—'

(Y

Get Board Info
esp32 k

Burn Bootloader

4.Add library files

Open the "Add libraries" file in English\Arduino\4.Add_libraries and follow the
instructions to add them.

5.Test the development environment

After installing the Arduino IDE and the ESP32 board extension library, you can test if
the development environment is set up successfully with a simple program. Please
follow these steps:

(DConnect the controller board to your computer > Open Arduino IDE > Click on

Tools > Select ESP32 > Choose (ESP32 Dev Module).
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File Edit Sketch [ Tools |Help
1
04

Auto Format

Archive Sketch

sketch Manage Libreries..
1 Serial Monitor
2 Serial Plotter
3 Firmware Updater
4 Uplosd SSL Root Cortificates
5
[ Board: "ESP32 Dev Module" I 2
7 Port: "COM9"

Get Board Info

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

Core Debug Level: "Nane”

Ctrl+T

Ctrl+Shift+
Ctrl+Shift+M

» Boards Manager..  Ctrl+Shift+B
3

Arduino AVR Boards 4
3 »
4 espB266 »
3

ESP3252 Dev Module

v ESP32 Dev Module

ESP32-WROOM-DA Module

ESP32C3 Dev Module

ESP22 Wrover Module

ESP22 PICO-D4
ESP32-53-Box
ESP32-53-USB-OTG

ESP2253 CAM LCD

ESP2252 Native USB

ESP32 Wrover Kit (all versions)
Aventen §3 Sync

UM TinyPICO

I UM Feathers2

(2Select the serial port (you can check the serial port number in the computer's

Device Manager, then see if the corresponding port appears below. Since each board

has a different COM number, choose the COM number displayed accordingly).

£ Computer Management (Local
e '[fé Systermn Tools

> (5 Task Scheduler

» G Event Viewer

» a] Shared Folders
,;-kﬁ Local Users and Groups
5 () Performance

:.j.j Device Manager

w Z="Storage
i sk Management
::JL, Services and Applications

File Edit Sketch

1 Auto Format
. 1 Archive Sketch
sketch_

Help

Manage Libraries...
Serial Monitor

Serial Plotter

Firmware Updater

Upload S5L Root Certificate

Board: "ESP32 Dev Module”

Port: "COMO" 2

Get Board Info

~ W B W N

v o8 MM-202311270940

i_q Audio inputs and outputs
» B3 Computer
Y o Disk drives
» g Display adapters

i Firrmware

Hurman Inteface Devices
» =@ IDE ATA/ATAP| controllers
% Keyboards
5 @ Mice and other pointing devices
» [ Monitors
» ? Metwork adapters
v i Ports (COM & LPT)

WSB-SERIAL CH340 (COME)

ﬁ communication port (COMH1)

» = Print queues
s L1 Processors

Ctri+T

Ctrl+Shift+1

Ctrl+Shift+M

5

Serial ports

3 Ceow )

COMI

CPU Frequency: "240MHz (\WiFi/BT)" »

Core Debug Level: "Mone”

4
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30Open  "Hello_esp32.in0" in English\Arduino\2.Arduino  program\Lesson
1\Hello_esp32, connect the ESP32 controller board to the computer with a USB cable,
select the correct controller board and port, Upload the code to the ESP32 controller
board, select the baud rate of 115200, you can see the serial port monitor constantly
output "Hello, ESP32!" .

B sketch_jun11a | Arduine IDE 2.2.1 - O X

File Edit Sketch Tools Help

Qe@ ¥ ESP32 Dev Module \ @8 Upload W\ 0O

2 sketch _juni1ia.ino
1 void setup() {
2
3 Serial.begin(115200);
4
3 g
;i M
7 void loop() {
8
9 Serial.println("Hello, ESP32!");
1e delay(1eee);
11
12 [}
13 | ]

Ln 13, Col 1 ESP32 Dev Module on COM3 [}
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(0 sketch_jun11a | Arduino IDE 2.2.1 — [m| *
File Edit Sketch Tools Help
Qe @ ¢ ESP32 Dev Module - W O

sketch_jun11a.ino 1
1 void setup() {
2
3 Serial.begin(115200);
4
51
6
7 void loop() {
8
9 Serial.println("Hello, ESP32!");
10 delay(1e00);
11
12} a
13
Output  Serial Monitor X v @ =
Messz ess 5P3 No Line Ending ~ | 115200 baud ¥
Hello, ESP32! 2
Hello, ESP32!
Hello, ESP32!
Hello, ESP32!
Hello, ESp32! *——
Hello, ESP32!
Hello, ESP32!
Hello, ESP32!

III.Understanding Servos

1.Introduction to servos

The main structure of the servo is shown in the following figure, which mainly has
several parts: shell, variable speed gear set, motor, adjustable potentiometer, control

circuit board, and steering wheel.

Its working principle is to control the circuit board to receive control signals from the
signal source and drive the motor to rotate. The gear set reduces the speed of the

motor many times and amplifies the output torque of the motor accordingly. The

29


mailto:support@acebott.com

O f\ ey
O=f A0

E-mail:support@acebott.com ACEBOTT https://acebott.com

potentiometer and the final stage of the gear set rotate together to measure the actual
angle of rotation of the servo shaft. The control circuit board receives feedback from
the potentiometer to determine the actual angle of the motor and compares it with the
target angle. If there is an error, it controls the servo to rotate to the target angle

position.

The workflow is as follows: Control Signal — Electronic Control Board — Motor
Rotation — Gear Set Reduction — Servo Rotation — Feedback of Actual Motor Angle
— Control Circuit Board adjusts the motor position based on feedback to the target

angle.

2.The pin definition of the steering gear

(DUsually, a servo has three control wires: power wire, ground wire, and signal wire.
0

@Servo pin definitions: Brown wire - GND, Red wire - 5V, Orange wire - signal.

(3)Connect the servo to the ESP32 controller board according to the following

diagram.
Servo ESP32 Controller Diaaram
Board g
Brown wire GND
Red wire 5V
Orange wire GPIO5
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Attention: Please make sure to strictly follow the wiring instructions when
connecting the module to the ESP32 controller board. Incorrect wiring may

cause a short circuit and damage the ESP32 controller board.

3.Servo testing

(DConnect the four servos as shown in the diagram.

A=
ACEBOTT

ESP32-Max-V1.0
WWW.acebott.com

(20Open "Servo_test.ino" in English\Arduino\2.Arduino program\Lesson 1\Servo_test,

connect the ESP32 controller board to the computer with a USB cable, select the
correct controller board, processor, and port, Upload the code to the ESP32 controller

board.

Attention: To maintain a stable power output, you need to install 18650 batteries
in the battery holder, connect it to the controller board's power port, and switch

it to the "on" position before operating.
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& sketch_jun12a | Arduino IDE 2.2.1 = [m] =
File Edit Sketch Tools Help

1 sketch_jun12a.ino

1 #include <ESP32Servo.h>

2 Servo myservol;
3 Servo myservoz2;
4 Servo myservo3;
5 Servo myservos;
6 int pos;
-
8 void setup() {
9 myservol.attach(5);
10 myservo2.attach(16);
11 myservo3.attach(17);
12 myservod.attach(18);
13 for (pos = 10; pos <= 178; pos += 1) {
14 myservol.write(pos);
15 myservo2.write(pos);
16 myservo3.write(pos);
17 myservod.write(pos);
18 delay(15);
19
Output = 6

Writing at exeee2f2ee... (55 %)
Writing at @x@e835726... (66 %)
Writing at exeee3fags2... (77 %)
Writing at ©x@ee45388... (88 %)
Writing at oxeee4aa89... (1ee %)

Wrote 252992 bytes (139868 compressed) at ©xee016000 in 2.9 seconds (effective 686.9 kbit/s)...
Hash of data verified.

Leaving...

Ln36,Col 1 ESP32 DevModuleoncomMs (22 B

@If the servo is functioning properly, it will rotate from 0 degrees to 180 degrees, then

from 180 degrees back to 0 degrees, and finally settle at the 90-degree position.

4.Servo Motor Zeroing Program

Before installing the robot arm, it's important to pre-flash the servo motor zeroing

program to facilitate smooth assembly of its structure.

Open "servo_90.in0" in English\Arduino\2.Arduino program\Lesson

1\Servo_90,connect the ESP32 controller board to the computer with a USB cable,
select the correct controller board, processor, and port, Upload the code to the ESP32

controller board.
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Lesson 2 Assembly of the robot arm

Before assembly, to facilitate the process and distinguish the servos at different

positions, we will name the servos from top to bottom as Claws, Elbow, Shoulder, and

Chassis.

Chassis.

I .Parts List

18650 Battery
Holder
1PC

M3*12MM Dual-pass

Nylon Cable
Ties
2PCS

M3*8MM Flat

Screwdriver
1PC

M3*10MM Flat

— L-Angled Socket

W Spanner
N 1PC

M3*14MM Round

Shoulder.

Non-Slip Mat
6PCS

M3 Nickel-Plated

ESP32 Max V1.0 /\cryh[ Servo MG90 9G N F-F1P Joys{lck USB Cable 1M
Controller Board 4PCS Dupont Wire Module ™ 1PC
Board 1Set 12PCS 2PCS S
1PC + S
i ] ¥

Non-Slip Sleeve
4PCS

M3 Nickel-Plated

Copper Pillar Head Screws - Head Screws Head Screws Nuts Lock Nuts
A Y 9PCS rg 17PCS E 1 24PCS = 5PCS 24PCS 4PCS
N 7 f=N
\3"“‘- | . . = oy = ‘% (Q '\@‘
W4 ’i{' et | 4 eéi;‘— - = = =
- \' g « i i i_. 285 .‘ 4 ]
M2*10MM Round M2 Nickel-Plated 4, M1.76 Large Round M3*22MM Flat M3*35 Nylon M3*40 Nylon
Head Screws Nuts £ Flat Head Tapping | Head Screws Column Column
i 10PCS 10PCS £ Screws ! 2PCS 1PC 1PC
5 - - 10PCS
Y = Tl |
.-'b#":. : {‘_ﬁ L (&4 "
M3*3 Nylan M3*6 Nylon Block
Gasket Gasket
6PCS 2PCS

F -
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II.List of Structural Components

Acrylic Structure Quantity Image
Base plate 1 ‘
1 '
Base plate bracket 1 ﬂ
1 0
Joystick mounting plate 1 @
Chassis servo mounting 1
plate
Pin 4 n
Chassis disk 1 °
Disk bracket 1 1 l
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Disk bracket 2 1 .
Shoulder bracket 1 1 /
Shoulder bracket 1 1 y
Elbow bracket 1 1 “
Elbow bracket 2 1 ﬂ
Claw servo mounting plate 1 m
Claw component 1 2 J
Claw component 2 2 J
III.Assembly Steps

Attention: If you want to watch the assembly video, please click the link
below.

https://www.youtube.com/watch?v=RtOe7knGhkl
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Or scan the QR code below.

L

1.Remove the protective paper attached to the acrylic structure

2.Installing the ESP32 controller board on the base plate

Part List
Name Quantity
esp32 Controller Board 1
Base Plate 1
M3*8 Flat Head Screw 7
M3*12 Double-pass Copper Pillar 4

36



mailto:support@acebott.com

O f\ ey
O=f A0

E-mail:support@acebott.com ACEBOTT https://acebott.com

T T Attention: Only 3 M3*8
T N
Flat Head Screws need

to be locked above.

Attention: The front side is

| indicated by the presence of

|
i i the controller board pattern.
3.Installing the base plate
Part List
Name Quantity
Base Plate Bracket 3
M3*10 Flat Head Screw 5
M3 Nut 3

Attention: Place the M3 nuts
in this position.Hold the nuts
on both sides with your

hand before tightening the

SCrews.
4.Install the joystick module
Part List
Name Quantity
Joystick Module 2
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Joystick Mounting Plate 1
M3*10 Flat Head Screws 4
M3 Nuts 4

Attention: When the joystick module is connected to the dupont wire, the actual
Dupont wire color may be different from the figure, so you only need to follow

the pin identification on the joystick module to connect.

This step requires connecting the wires from the two joystick modules to the
mainboard first. For the left joystick module, connect SW to pin 34, X to pin 32, Y to
pin 33, and connect VCC and GND to the VCC and GND pins in the same row as pin
32. For the right joystick module, connect SW to pin 39, X to pin 35, Y to pin 36, and
connect VCC and GND to the VCC and GND pins in the same row as pin 35.
Attention: Please make sure to strictly follow the wiring instructions when
connecting the module to the ESP32 controller board. Incorrect wiring may

cause a short circuit and damage the ESP32 controller board.
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5.Install the joystick mounting plate

Part List
Name Quantity
M3*10 Flat Head Screw 2
M3 Nut 2
Attention: Place the M3 //
nuts in this position. vd

6.Install chassis servo
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Part List
Name Quantity
Servo 1
Chassis Servo Mounting Plate 1
M2*10 Round Head Screw 2
M2 Nut 2

Attention: servo

shaft orientation.

7.Install pin

Part List

Name Quantity

Pin 4
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; "

el

Attention: Do

not press the

pin too hard
to prevent the
pin from

breaking.

8.Install the steering wheel of the chassis servo

Part List
Name Quantity
Straight Steering Wheel 1
Chassis Disk 1
M1.7*6 Large Round Flat Head Tapping Screw 2

Attention: Install

the steering wheel
with the protrusion
facing the circular
hole.
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9.Install the disk bracket

Part List

Name Quantity

Half Straight Steering Wheel 1

Disk bracket 1

Disk bracket 2

M1.7*6 Large Round Flat Head Tapping Screws

M3*10 Flat Head Screws

NININ ==~

M3 Nuts
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10.Fixed robot arm chassis structure

Part List

Name Quantity

M2.5*4 Round Head Screw 1

Attention: ®WBefore this step of installation, first connect the servo to the GPIO5

pin of the controller board, and then turn on the power of the controller board to

keep the servo in the 90° position.

®@In order to avoid damage to the steering gear during installation, please do

not rotate the shaft of the steering gear.

=
[Ts}

=L
O
v
=
=
D
=
L
=
L &

H2 H3 H4 H5 H6

Attention: The installation
direction of this structure
should be consistent with
the figure as far as
possible. Due to the
accuracy problem of the
steering gear, there may
be some deviation, which
is a normal situation.

M2.5*4 round head
screws are in the

bag of servo.

11.Install the shoulder bracket

Part List

Name Quantity
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Shoulder Bracket 1 1
Elbow Bracket 1 1
M3*35 Nylon Column 1
M3*10 Flat Head Screw 3
M3 Nickel-Plated Lock Nut 2
shoulder bracket 1 Attention: the nickel-plated
é—

lock nut can be fixed with

l-angled socket spanner,
Attention : Shoulder

bracket 1 should be

attached to the outer

and do not tighten it too
tightly. The same is true for
the nickel-plated lock nut

side of the disc in the next step.

bracket.

Attention: The two
rectangular holes
above Elbow bracket

1 are positioned

\ M3 Nickel-Plated

Lock Nuts

Attention: Use shorter

nylon column here.
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Part List
Name Quantity
Servo 2
Shoulder Bracket 2 1
M2*10 Round head screw 4
M2 Nut 4

Attention: the
direction of the two

steering shafts.

Connecting the shoulder servo and elbow servo to the ESP32.

Attention: @First, unplug the USB cable, disconnect the power supply of the
controller board, and make the robot arm servo in a state of no power;

®@Then, the threaded hole on the chassis disc is gently rotated to align with the
threaded hole on the bottom plate, and then the dupont lines of the shoulder
servo and elbow servo of the robot arm are passed through the two threaded

holes.
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Elbow servo
<«

Shoulder servo

®Connect the shoulder servo wire to GPIO16 pin, and the elbow servo wire to

GPIO17 pin.

GND '8 o =
H1 H2 H3 H4 H5 H6

@Then turned on the power again, and keep the chassis, shoulder and elbow

servos at 90° position.

Part List

Name Quantity

M2.54 Round Head Screw 1

M3*10 Flat Head Screw 1
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Attention:The shoulder

& bracket should be

installed vertically to the
Ty

ground before tightening
the screws of the servo

motor and nylon column.

12.Fixed M3*40 nylon column

Part List
Name Quantity
M3*40 Nylon Column 1
M3*10 Flat Head Screw 1
A
N

Attention: Use

\( longer nylon

column here.
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13.Install the left paw structure of the robot arm

Part List
Name Quantity
Half Straight Steering Wheel 1
Claw Component 1 2
M1.7*6 Large Round Flat Head Tapping Screws 2
M3*14 Round Head Screws 2
3MM White ABS Nylon Gaske 2
M3 Nuts 2
Non-Slip Sleeve 1
Attention: Install

the steering wheel
with the protrusion

facing downwards.

white ABS
nylon gasket

3mm diameter

Attention: The
claw component 1
with the steering

wheel should be

positioned below.
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14.Install the right paw structure of the robot arm

Part List

Name Quantity

Claw Component 2 2

M3*22 Flat Head Screws

M3*14 Round Head Screws

3MM White ABS Nylon Gaske

M3 Nuts

=N WIDN| -

Non-Slip Sleeve
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Attention: Do

not tighten the

/ M3*22 flat

head screws.

white ABS
nylon gasket

3mm diameter

Install the non-slip sleeve.

-—
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15.Fixed the robot arm's claw servo mounting plate

Part List

Name Quantity

Servo 1
Claws Servo Mounting Plate 1
M2*10 Round Head Screw 2

M2 Nut 2

&
1

Ty

Attention: Ensure the steering
shaft and the circular hole are

both positioned upwards.

Connect the wire of the claws servo to the GPIO18 pin.
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Attention: For this step, please power on the controller board and ensure the

claws servo remains at the 90° position.

-t
3 %38
ol P ]
m L1 g
| ]
- 5V
[ ]
- GND ®# ® =
i
. H1 H2 H3 H4 H5 H6
Part List
Name Quantity
M2.5*4 Round Head Screw 1
6MM White ABS Nylon Gaske 1
M3 Nickel-Plated Lock Nut 1

Attention: The 7

initial form of the

white ABS

nylon gasket

claw is closed.

6mm diameter

\ M3 nickel-plated

@ / lock nuts
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Part List

Name Quantity

Half Straight Steering Wheel

Ebow Bracket 2

M1.7*6 Large Round Flat Head Tapping Screws

M3*10 Flat Head Screw

2SN -

M2.5*4 Round Head Screw

Attention: Install the
steering wheel with the

protrusion facing towards

the circular hole.

/

Attention: Ensure
the rectangular hole

is facing upwards.
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Attention: Ensure M3*10 flat

head screw

\\%/

that the elbow
bracket and

shoulder bracket

e

N

M2.5*4 round

head screw

are installed at a

90° angle.

16.0rganize the servo wires

Please ensure that all four servo motors' DuPont wires are correctly connected to the
controller board.
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Attention: The DuPont
wires of the claws
The claws servo motor is

servo motor should connected to pin 18.

not pass through the
The elbow servo motor is
connected to pin 17.

concentric hole.

The shoulder servo motor is
connected to pin 16.

The chassis servo motor is
connected to pin 5.

Attention: Please make sure to strictly follow the wiring instructions when
connecting the module to the ESP32 controller board. Incorrect wiring may

cause a short circuit and damage the ESP32 controller board.
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17.Fixed the base of the robot arm

Part List

Name Quantity

M3*10 Flat Head Screws 2

M3 Nuts 2
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Attention: Ensure

all four servo

motor wires are

connected to the Y

controller board

before tightening \ f |

the screws.

I
‘

18.Fixed battery holder

Part List
Name Quantity
18650 Battery Holder 1
M3*8 Flat Head Screws 8
M3*12 Double-pass Copper Pillar 4
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19.Install the non-slip mat
Peel off the adhesive film from the non-slip mat and stick the non-slip mat on the four

corners underneath the robot arm base.

The robot arm is now fully assembled!
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Lesson 3 Robot Arm Joystick Control

I .Servos Control

After installing the robot arm, each servo assumes different functions. To control each
servo's angle programmatically and achieve various functionalities, it's essential to

know the corresponding pin numbers for each servo.

The robot arm uses a total of 4 servos, with their corresponding pin numbers as

follows:
Pin Servo .
NO. Number Position Figure

1 GPIO18 Claws

2 GPIO17 Elbow

3 GPIO16 | Shoulder

Chassis
4 GPIO5 Chassis

2.Motion principles of each joint in the robot arm

NO. Pin Number Se!’Y° Movement Patterns
Position
1 GPIO18 Claws The larger the servo angle, the wider the
claw opens
The larger the servo angle, the higher the
2 GPIO17 Elbow elbow of the robot arm moves up
The larger the servo angle, the lower the
3 GPIO16 Shoulder shoulder of the robot arm moves down
4 GPIOS Chassis The larger the servo angle, the more the
base of the robot arm turns left
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II .Understanding the Joystick Module

1.Introduction to the Joystick Module

The joystick module consists of two sliding potentiometers and one button. When you
move the joystick, the resistance values of the potentiometers change, resulting in
corresponding X/Y voltage values. Pressing down on the joystick triggers the button,
causing the SW signal to go low. This module is commonly used in applications such

as RC models, gaming controllers, remote-controlled vehicles, and camera gimbals.

2.Testing the Serial Output of the Joystick Module

When you move the joystick, you can monitor the corresponding X/Y values in

real-time by printing them to the Serial Monitor in the Arduino IDE.

Open "Joystick test.ino” in English\Arduino\2.Arduino program\Lesson

3\Joystick test, connect the ESP32 controller board to the computer with a USB

cable, select the correct controller board, processor, and port, Upload the code to the
ESP32 controller board.

Sample Code:

60


../2.Arduino program/Lesson 3/Joystick_test/Joystick_test.ino
mailto:support@acebott.com

o —

O
E-mail:support@acebott.com ACEBOTT https://acebott.com

//Define the right X pin to 32
/[Define the right Y pin to 33

/IRead the right X value

/IRead the right Y value

/[Read the right Z value

D sketch_juni2a.ino

1 const int left_X = 32; // define the right X pin to 32
const int left_Y = 33; // define the right Y pin to 33
const int left_key = 34;

int X1 =90, YL =9, 71 = 8;

void setup() {
// put your setup code here, to run once:
pinMode(left_key, INPUT);
Serial.begin(1152e8);

¥

Output  Serial Monitor X ¥ @ =

% B I
W o NN BRwWwN

=Y
L]

Jo

Message (Enter to send message to 'ESP32 Dev Module' on 'COM7") No Line Ending ¥ 115200 baud v

b

i
0
oy
[8s)
-
o
[§%]
w
O T = T S S e N S S SRy

Ln23,Col 1 ESP32 DevModuleoncom? (22 B
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lll.Basic Movements of Robot Arm Controlled by

Joystick
The basic control actions of a robot arm mainly include left-right rotation, up-down
elbow movement, and opening-closing of the claw. Once you master these basic
movements, you can combine and expand other actions based on these
fundamentals.
Attention: After the robot arm is powered on, it is forbidden to rotate the servo

directly by hand to prevent damage to the servo.

1.Joystick control program

Open “JoyStick_Controlled Robot Arm.ino” in English\Arduino\2.Arduino
program\Lesson 3\JoyStick_Controlled_Robot Arm, connect the ESP32 controller

board to the computer with a USB cable, select the correct controller board, processor,
and port, Upload the code to the ESP32 controller board.

Sample Code:
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/Ichassis left

/[chassis right

//Shoulder down

//[Shoulder up

//[Elbow up

//EIbow dwon

I/l Claws open

/I Claws close
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2.Joystick control patterns
After uploading the program, you will notice that the four arms of the robot arm are

arranged in a "7" shape, which is the initial posture. You can then use the joystick to

control the robot arm.

The following is a joystick function introduction:

Joystick Direction Joint Position Law of Motion
Left Chassis Turn to the left
Right Chassis Turn to the right
Left joystick :
Up Shoulder Upward motion
Down Shoulder Downward motion
Up Elbow Upward motion
Down Elbow Downward motion
Right joystick
Left Claws Claws open

Right Claws Claws close
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IV.Extending Tasks

Based on the basic operational patterns of the joystick on the robot arm, next we can
achieve the functionality of using the joystick to control the robot arm for object

handling tasks.

Task description:

Using the joystick module control method, maneuver the robot arm to pick up an

object from point A and transport it to point B for placement.

Attention: Define the positions of points A and B as desired.
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Lesson 4 The Spatial Coordinates of The
Robot Arm

The spatial coordinates of the robot arm play a crucial role in its control and
programming. Through precise spatial coordinates, the robot arm can achieve
accurate positioning, optimize motion planning, effectively avoid obstacles, perform

precise operations, and thereby enhance levels of automation and intelligence.

I .The Cartesian Coordinate System

In robot arm spatial motion control, the Cartesian coordinate system is one of the most
commonly used coordinate systems. It is a mathematical system for describing the
position of points in space. In three-dimensional space, the Cartesian coordinate
system consists of three mutually perpendicular axes (x, y, z). The intersection of
these three axes is the origin (O) of the coordinate system. In this tutorial, the origin of
the Cartesian coordinate system is located at the center of the robot arm Chassis

servo disc.

AZ
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II .Joint Coordinate System

Apart from the Cartesian coordinate system, each joint of the robot arm has its own
coordinate system known as the joint coordinate system. Its origin typically lies at the
joint connection point, and its axes are defined along the rotation axis of the joint.
Each joint coordinate system is associated with a joint coordinate that describes the
rotation angle or extension of that joint. Because each joint of the robot arm can rotate
or extend, the joint coordinate systems can transform based on the current posture of

the robot arm.
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lll.Forward and Inverse Kinematics

Forward kinematics refers to calculating the position and orientation of the robot arm
in Cartesian coordinates based on the joint angles. Inverse kinematics, on the other
hand, involves calculating the joint angles based on the Cartesian coordinates to

achieve the desired movement of the robot arm.

The forward kinematics problem can be solved through matrix transformations, that is,
by comparing the transformation matrix of each joint coordinate system with the
coordinate transformation formulas of the robot arm to determine the angles of each
joint. The inverse kinematics problem is usually more complex, requiring the solution

of a set of nonlinear equations and often having multiple solutions.

In this tutorial, we will mainly build a Cartesian coordinate system with the center of
the Chassis steering wheel as the origin point. When the specified position
coordinates (X,Y,Z) are entered, the library file in the tutorial will automatically use the
inverse kinematics algorithm to calculate the coordinates of each joint of the
mechanical arm, and then convert them into the angles of each joint steering gear.
Thus, the end of the manipulator is controlled to reach the position of the target point

on the space coordinate.
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IV.Robot Arm Coordinate Diagram

There will inevitably be some errors in the assembly process of the robot arm. In order
to better calibrate the robot arm, we need to use the coordinate diagram.The
coordinate diagram of the robot arm is composed of X and Y coordinates, with the
intersection point of X and Y being the origin of the map. The coordinate range of X is
[-13, 13], and the coordinate range of Y is [0, 19]. The chamfered rectangle in the
shaded area is the reference position for the robot arm. Place the upper edge of the

robot arm's base against this shape.

Y A
19
18

Y

= A

-13 -12 -1 -10 -9 -8 -7 -6 -5 -4 -3 -2 -1 o 1 2 3 4 5 6 7 8 9 10 " 12 13 X

[ Click to get the robot arm coordinate diagram PDF file )

Attention: Please print the diagram of the robot arm on A4 paper according to
the PDF file.
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V.Robot Arm Calibration Instructions

The robot arm is composed of multiple servos, and in practical work, there may be
certain errors. To reduce these errors, we have added instructions in the robot arm

control program that allow adjustment of the arm's errors.

ARM.Chassis angle adjust(8);

ARM.Slight adjust(@,2);
First, the command 'ARM.Chassis_angle_adjust(8)' is used to adjust the central angle
deviation of the Chassis servo. The default center point value is 90 degrees, with
angles ranging from 90 to 180 degrees on the left side of the -X axis, and angles

ranging from 0 to 90 degrees on the right side of the X axis.

However, due to the gear precision during installation, it's not guaranteed that the
Chassis servo and steering gear will be exactly at 90 degrees. They might slightly tilt
left or right. Therefore, at this point, we need to calibrate it in the program. For
example, if it tilts 8 degrees to the right, we need to increase the deviation value. So, in
the parentheses of the '"ARM.Chassis_angle_adjust()' command, you would enter 8. If
the shift is 8 degrees to the left, then you need to subtract the offset value,

"ARM.Chassis_angle_adjust()" parentheses with -8.

Next is the 'ARM.Slight_adjust(0,2)' command. This command has two parameters,
both defaulting to 0. Suppose there is a slight offset error when the robot arm end
effector reaches a specified spatial point. In that case, this command is used to make

fine adjustments.
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The first parameter corresponds to the robot arm's X positive semiaxis. If the end
effector tilts 1 degree to the right, you would write 1; if it tilts 1 degree to the left, you
would write -1. If there is no tilt, you would write 0.

The second parameter corresponds to the robot arm's X negative semiaxis. If the end
effector tilts 1 degree to the right, you would write 1; if it tilts 1 degree to the left, you

would write -1. If there is no tilt, you would write 0.

Next please borrow the coordinate diagram, according to the space coordinates

below the program and your actual situation, adjust the calibration parameters.

VI.Moving Spatial Coordinate Points

Open 'Inverse Kinematics.ino" in  English\Arduino\2.Arduino  program\Lesson

4\Inverse_Kinematics, connect the ESP32 controller board to the computer with a
USB cable, select the correct controller board, processor, and port, Upload the code to
the ESP32 controller board.

Sample Code:
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//Add the Robot arm libraries

[[The parameters are four Servo pins

/[Define variables for coordinates x, y, z, and claws
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LP it i MOdUIe '
QD022_ESP32_Inverse_Kinematics.ino Sate

1 #include <ACB_ARM.h>

2 ACB_ARM ARM;

3

4 void setup() {

5 ARM.Chassis_angle_adjust(8);

6 ARM.Slight_adjust(©,2);

7 ARM.ARM_init(5,16,17,18);

8 Serial.begin(115200);

9 ¥

10 void loop() {

i s M if (Serial.available()) {

12 String input = Serial.readStringUntil(*\n');

13

14 int x, y, z, claws;

15 sscanf(input.c_str(), "%d %d %d %d", &x, &y, &z, &claws);

16

17 if (claws < 90 || claws > 180) {

18 Serial.println("Invalid claw value. Claw value must be between 90 and 180.");

19 return; —
3 Output  Serial Monitor x ¥y @O =

10815120 No Line Ending ~| 115200 baud x

.

Ln32 Col 1 ESP32 DevModuleoncoMs 22 3

After uploading the program, enter four values in the serial monitor: the X coordinate,
the Y coordinate, the Z coordinate, and the claw opening angle (ranging from 90
degrees to 180 degrees). These four values need to be separated by spaces. After

entering the values, press Enter.

ARM.PtpCmd(x, y, z) is a robot arm coordinate control command. Through this
command, the robot arm's end effector moves to the specified position in the spatial
coordinates, where x is the x-axis coordinate, y is the y-axis coordinate, and z is the

z-axis coordinate.

ARM.JoyClawsCmd(claws) is a robot arm claw control command. This command
controls the opening and closing of the end effector's claw, where claws represents

the angle parameter for the claw servo, with an input range of 90 to 180 degrees.

If the coordinates are correct, the robot arm will move to the specified point in space. If
the serial monitor displays "Out of range!" after entering the coordinates, it means the
input values exceed the arm's reachable range, as the movement range is within a

spherical area. In this case, you need to adjust the values and re-enter them.
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Lesson 5 Robot Arm Stacking
In today's era of rapid technological development, robot arms have become an
indispensable part of modern industry, commercial services, and daily life. With their
remarkable flexibility, precision, and efficiency, they have completely transformed

traditional modes of operation.

Especially, robot arm palletizing technology is widely used in various fields,
particularly in scenarios requiring high-efficiency item handling, where its application
value is especially important. For example, in logistics and warehousing, robot arm
palletizing technology can significantly improve the efficiency and accuracy of goods
handling, reduce labor costs, and minimize human errors. Compared to manual
palletizing, robot arm palletizing technology offers advantages such as high efficiency,

good stability, and ease of operation.

With the advancement of technology and market demand, robot arm palletizing
technology will see broader applications in the future. Therefore, in this lesson, we will

learn to implement basic palletizing functions using a robot arm.
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I .Robot Arm Palletizing Program

Open "Robot Arm_Stacking.ino" in English\Arduino\2.Arduino program\Lesson

5\Robot_Arm_Stacking, connect the ESP32 controller board to the computer with a
USB cable, select the correct controller board, processor, and port, Upload the code to

the ESP32 controller board.

First, stack two blocks vertically and place them at the (-7,13) coordinates on the robot

arm map, ensuring that the center point of the blocks aligns with the coordinate point.

Sample Code:
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//Add the Robot arm libraries

/lInitial coordinates
/[Height of middle point
/[End point coordinates

/INumber of blocks

//Chassis error calibration
//Small calibration error
/[The parameters are four Servo pins

/lopen claws

/[The target point is the upper object

/Iclose claws

/ILift the object after picking it up

//[Rotate above the target point

/[Placing Obijects

//Raise arms

//Servo initialization
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After uploading the program, we can observe that the end of the robot arm will reach
the initial coordinates of the blocks, then grab the upper block, transport it to the
destination coordinates, and place it down. Next, it will return to the initial coordinates
of the blocks, grab the lower block, transport it to the destination coordinates, and

finally stack it on top of the first block.

I .Extending Tasks

Based on the robot arm's coordinate map, we already know the palletizing pattern of
the robot arm. As long as we know the position coordinates on the map, we can make
the robot arm complete the palletizing function. Next, we will use the map to complete

the robot arm's palletizing function.

Task description:

Based on the palletizing program example, try modifying the initial position
coordinates and the endpoint coordinates of the objects in the program to enable the

robot arm to achieve palletizing at different positions.

Attention: The two blocks need to be placed stacked together. Ensure the
coordinates entered do not exceed the map range. Additionally, during the
robot arm’'s grabbing process, there may be some errors due to placement or

precision issues.
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Lesson 6 Teaching and Learning of the
Robot Arm

Teaching a robot arm involves the operator setting a fixed motion path for the robot
arm to follow, allowing it to work according to preset steps.

Teaching a robot arm can be divided into three steps. The first step is the teaching
action, where the operator sets a fixed motion path for the robot arm. The second step
is the storage action, where the robot arm's control system records the taught actions.
The third step is the reproduction of the teaching, where the robot arm repeats the
actions recorded during the teaching process.

In this lesson, we will use the joystick module to teach and learn the robot arm's

movements.

I .Teaching Program

Open "Memory_ Controlled Robot Arm.ino" in English\Arduino\2.Arduino
program\Lesson 6\Memory_Controlled_Robot_Arm, connect the ESP32 controller
board to the computer with a USB cable, select the correct controller board, processor,
and port, Upload the code to the ESP32 controller board.

Sample Code:
//Add the Robot arm libraries

/[The parameters are four Servo pins

//Joystick initialization
//set the baud rate to 115200

//JoyStick memory mode
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Attention: ©When determining the first and last position points of the robot arm,
it is necessary to save them promptly;

@The memory function can save up to 20 action groups at a time.

Instruction of teaching operation:

Joystick Joystick Operation Actions
Short press Save action
Left joystick
Long press Clear action
Right joystick Short press Run action

9 © 6 EEETrT e

QD022 ESP32 Memory Controlled Robot Arm.ino

1 #include <ACB_ARM.h>//Add the Robot arm libraries
2 ACB_ARM ARM;
3
4 void setup() {
5
6 ARM.ARM_init(5,16,17,18);//The parameters are four Servo pins
7 ARM.JoyStick_init(32,33,34,35,36,39); //Joystick initialization
8 Serial.begin(115200);//set the baud rate to 115200
9
10 }
f a6
12 void loop() {
13
14 ARM. JoyStick_Memory();//JoyStick memory mode
15 —
16}
Output  Serial Monitor X 2 0 =

No Line Ending ~ | 115200 baud v

State saved

State saved

State saved ‘/—""’/
tate saved

State saved

States executed

Ln 16, Col 1 ESP32 Dev ModuleoncoMg (22 B
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Il .Extending Tasks

Based on the basic operational rules of teaching and learning for the robot arm, next
we can use the joystick module to achieve teaching and learning functions for

transporting objects with the robot arm.

Task description:
Use the joystick module to control the robot arm to pick up a block from point A on the

coordinate map, transport it to point B, and then return to the initial position. This

process involves teaching and learning.

Attention: Define the positions of points A and B as you wish.
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Lesson 7 Web Control of the Robot Arm

With the continuous development of wireless communication technology and Internet
of Things (loT) technology, remote control technology is widely used in many fields. It
allows users to achieve precise remote control of terminal devices over long distances.
There are many types of wireless communication technologies, and this tutorial mainly
focuses on how to use WiFi communication technology to remotely control a robot

arm.

WiFi communication technology is a type of Wireless Local Area Network (WLAN)
technology that allows electronic devices such as smartphones, tablets, and laptops to
connect wirelessly to the Internet or a local area network (LAN). WiFi communication
technology connects devices to the same network using wireless routers or access

points (APs), enabling them to transmit and receive data between each other.

Web-based device control is one of the primary applications of WiFi communication
technology, widely used in areas such as smart homes and smart industries.
Web-based device control connects devices and control terminals over the Internet.
Interaction between devices and controllers can be achieved through simple HTTP
protocols. When a device connects to a controller, the controller provides a
straightforward web interface that users can access through a web page to control the

device.

Next, we will use a web page to remotely control the operation of the robot arm.

I .Web Control Program

Open "Web_Controlled_Robot Arm.ino" in English\Arduino\2.Arduino

program\Lesson 7\Web_Controlled_Robot_Arm, connect the ESP32 controller board

to the computer with a USB cable, select the correct controller board, processor, and
port, Upload the code to the ESP32 controller board.
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II.Login To the Webpage

After successful upload, next, use your computer or mobile phone to scan for WiFi
networks. Connect to the WiFi hotspot named 'Robot Arm' with the password

12345678, as shown in the following image.

Robot_Arm

QD021_ESP32_Robot

shunxin

After successfully connecting, enter "192.168.4.1" into the address bar of your

browser. The web page interface will appear as shown in the following image.

I\ Notsecure | 192.168.4.1

Robot Arm
Claw
Open
Chassis
left

Claw
Clase

Shoulder
up
Elbow Elbow
Down up
Shoulder
Down
Slide Control
Claws @ .

Elbow

@
Shoulder: .
@

Chassis :

Custom mode
[moDe 1 ¥]

0, c Repeat Clear
m

Spatial coordinate

x: [Enter valu|v:[Enter Valu]z:[Enter vald| Confirm

The value of x ranges from -19 to 19.
The value of y ranges from 8 to 19.
The value of z ranges from @ to 27.
Note: The value range is the point within the sphere.
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Web Page

R Functionality

Function Description

1 Button control

Control the movement of the robot arm through buttons on
the web page.

2 Slider control

Control the movement of the robot arm by either moving
sliders or entering an angle into the input box on the
webpage.

Attention: Move the slider slowly; the faster you slide it,
the faster the robot arm moves.

3 Save action

You can save a total of 6 sets of robot arm actions (Mode 1
to 6), with each set capable of storing up to 20 different
actions, the specific operation process is as follows:
(DClicking "Start" changes the button to "End," then proceed
to "Save" the action. Based on your action path, click "Save"
step by step. Note to click "Save" for both the starting
position and the ending position.

@Click "End" to complete the action save;

(3)Click "Run" to perform an act of memory;

@Click Repeat Start to repeat the memory action;

B)Click "Reset" to reset the action group.

Spatial
positioning

Enter the spatial coordinates x, y, z, then click "Confirm."
The robot arm will move to the specified spatial coordinates.

Attention: Below the x, y, z input boxes, there are
corresponding value range descriptions. If values are
outside the specified range, please enter them again.

lll.LExtending Tasks

According to the way of robot arm web page control, next we use three control

methods to realize the function of action saving for robot arm in the web page.

Task description:

(1)Use buttons to control the claws of the robot arm to draw square-like actions on the

map and save them in mode1;

(2)Use the slider to control the claws of the robot arm to draw a square-like action on

the map and save it in mode2;

(3)Spatial positioning is used to control the robot arm paw to draw a square-like action

on the map and save it in mode3.
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Lesson 8 Robot Arm APP Control

In the previous tutorial, we have learned to control the robot arm with a joy-stick and a
web page. In order to control the robot arm more conveniently, we choose to use the
mobile APP as the user end to control the robot arm through the mobile APP. Next, we

will see how to control the work of the robot arm through a mobile APP.

I .APP Download

(1)If you are using an iOS device, search for the keyword "ACEBOTT" in the App
Store and download it. If you are using an Android device, search for the keyword

"ACEBOTT" in the Google Play Store and download it. The icon is shown as below.

ACEBOTT

Travel
Astars

{‘ﬁgig_,-/”
"=

Attention:

(DThis tutorial is applicable to ACEBOTT APP version 2.0 and above. You can click
the settings button in the upper left corner of the APP to view the software version
number. Please make sure that the software version you are using meets the
requirements;

@If you need to update the ACEBOTT software version, you can refer to the method

prompted in this tutorial to download the latest APP version.

(2)Open the app to enter the splash screen.
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"~ ACEBOTT
“Exploring

(3)Enter the selection screen and choose the robot arm.

Attention:If you need to watch the APP operation video, please click the link

below.

https://voutu. be/0JtV29RbKQs

Robot Arm
O

(4) Enter the robot arm control interface (it cannot be controlled directly yet, as the

program needs to be uploaded).
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II.APP Control the Robot Arm

1.Upload the Arduino program for APP control of the robot arm.

Before using the APP to control the robot arm, you need to upload the Arduino
program that enables communication between the robot arm and the APP to the robot

arm.

Open "APP_Controlled Robot Arm.ino" in English\Arduino\2.Arduino
program\Lesson 8\APP_Controlled_Robot_Arm, connect the ESP32 controller board

to the computer with a USB cable, select the correct controller board, processor, and
port, Upload the code to the ESP32 controller board.

2.Connect to the Robot Arm's WiFi

Scan for WiFi networks on your computer or mobile phone and connect to the WiFi
hotspot named "Robot_ Arm" with the password 12345678, as shown in the image

below.
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Robot_Arm

QDO021_ESP32_Robot

QY2021

shunxin

Attention: The hotspot nhame and password are predefined in the program, but
users can customize them. When we have multiple robot arms, we can

distinguish each one by using different WiFi names.

const char* ssid = "Robot_Arm";
const char* password = "12345678";

3.Using APP controls
After connecting the WiFi, click the connection icon in the upper right corner of the

APP to complete the connection.
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After completing the above operations, return to the interface shown below again, and
then the control of the robot arm can be realized. The main control actions are: slider
control, input box control, custom mode (start, end, save, run, reset), space

positioning function and position recovery function.

Introduction of robot arm APP function:

(1)Slider control: Move the sliders corresponding to different servo motors of the

robot arm to adjust its posture and orientation.

(2)Input box control: Next to each slider, there is an input box where you can enter

the desired servo angle to control the posture and orientation of the robot arm.
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WSS
(K

(3)Action saving: Click "mode1", there will be 6 modes to choose from (Mode 1~6),
and 20 different action groups can be saved in each mode. Click "Run" to perform a
memorized action, click "Loop" to repeat the memorized action, and click "Reset" to
clear the memorized action. The specific operation process is the same as web page

control.

Robot Arm

Mode 1 VvV
e ———
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(4)Spatial positioning: Enter the X, y, z spatial coordinates, and the robot arm will

move to the specified spatial coordinate point.

Attention: Due to the structure of the robot arm, there are limitations on its
range of motion. When entering coordinates, if the values exceed the robot

arm's range of motion, you can enter them again.

(5)Position initialization: Click on the refresh icon at the top left corner, and the robot

arm will return to its initial position.
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Follow Us

Scan the QR codes to Follow Us for troubleshooting & the latest news.
We have a very large community that is very helpful for troubleshooting and we also

have a support team at the ready to answer any questions.

ACEBOTT FB Group QR Code YouTube QR Code

92


mailto:support@acebott.com

	Lesson 1 Hardware Understanding and Software Insta
	Ⅰ.Hardware Understanding
	Ⅱ.Software Installation
	1.Installing Arduino IDE
	2.Install the serial driver (skip it if installed)
	3.Install the ESP32 library
	4.Add library files
	5.Test the development environment

	Ⅲ.Understanding Servos
	1.Introduction to servos
	2.The pin definition of the steering gear
	3.Servo testing
	4.Servo Motor Zeroing Program


	Lesson 2 Assembly of the robot arm
	Ⅰ.Parts List
	Ⅱ.List of Structural Components
	Ⅲ.Assembly Steps
	1.Remove the protective paper attached to the acry
	2.Installing the ESP32 controller board on the bas
	3.Installing the base plate
	4.Install the joystick module
	5.Install the joystick mounting plate
	6.Install chassis servo
	7.Install pin
	8.Install the steering wheel of the chassis servo
	9.Install the disk bracket
	10.Fixed robot arm chassis structure
	11.Install the shoulder bracket 
	12.Fixed M3*40 nylon column
	13.Install the left paw structure of the robot arm
	14.Install the right paw structure of the robot ar
	15.Fixed the robot arm's claw servo mounting plate
	16.Organize the servo wires
	17.Fixed the base of the robot arm
	18.Fixed battery holder
	19.Install the non-slip mat


	Lesson 3 Robot Arm Joystick Control
	Ⅰ.Servos Control
	1.Pin description of robot arm servos
	2.Motion principles of each joint in the robot arm

	Ⅱ.Understanding the Joystick Module
	1.Introduction to the Joystick Module
	2.Testing the Serial Output of the Joystick Module

	III.Basic Movements of Robot Arm Controlled by Joy
	1.Joystick control program
	2.Joystick control patterns

	Ⅳ.Extending Tasks

	Lesson 4 The Spatial Coordinates of The Robot Arm
	Ⅰ.The Cartesian Coordinate System
	Ⅱ.Joint Coordinate System
	III.Forward and Inverse Kinematics
	Ⅳ.Robot Arm Coordinate Diagram
	Ⅴ.Robot Arm Calibration Instructions
	Ⅵ.Moving Spatial Coordinate Points

	Lesson 5 Robot Arm Stacking
	Ⅰ.Robot Arm Palletizing Program
	Ⅱ.Extending Tasks

	Lesson 6 Teaching and Learning of the Robot Arm
	Ⅰ.Teaching Program
	Ⅱ.Extending Tasks

	Lesson 7 Web Control of the Robot Arm
	Ⅰ.Web Control Program
	Ⅱ.Login To the Webpage
	III.Extending Tasks

	Lesson 8 Robot Arm APP Control
	Ⅰ.APP Download
	https:

	Ⅱ.APP Control the Robot Arm
	1.Upload the Arduino program for APP control of th
	2.Connect to the Robot Arm's WiFi
	3.Using APP controls



