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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 quadruped robot learning kit is designed for 8+ children and teenagers to
learn more about ESP8266 controller board and quadruped robot knowledge, and electronic
hardware. If you like to learn quadruped robot knowledge, this kit could provide you the

knowledge and steps to build your own quadruped robot.

Through this kit, you can:

1. Learn how to effectively use the ESP8266 controller board, including downloading code,
understanding its features, and coding in the Arduino IDE.

2. Gain a solid foundation in the basics of the C languages, as ESP8266 utilizes the simplified
C/C++ programming languages to control circuits and sensors.

3. Explore the working principle of the servo module and understand the collaborative work of
multiple servos in the quadruped robot project.

4. Enhance your maker skills by building your own quadruped robot using the ACEBOTT Kkit,
following step-by-step tutorials.

5. In the quadruped robot project, realized the basic functions such as front and back, left and
right movement control, left and right rotation control, combined action control, App control ,

etc.
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6. Develop a comprehensive understanding of quadruped robot concept to prepare for more

advanced learning in the future.

In summary, the ACEBOTT quadruped robot is an ESP8266-based learning kit specifically
designed for beginners. With this kit, users can gain a comprehensive understanding of how
controller boards and servos function within the context of a quadruped robot. By following the
provided tutorials, individuals of all ages can acquire valuable knowledge about quadruped

robot and successfully build their own quadruped robot 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.
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Lesson 1 Software installation and
hardware understanding

I .Software installation

In the project of quadruped bionic spider, we will mainly use Arduino IDE as
programming software, which is an open source programming software and can be
compatible with a variety of controller boards, such as Arduino, ESP32, ESP8266,
STM32 and so on.

With Arduino IDE, you just write the program code in the IDE and upload it to the
controller board and the program will tell the controller board what needs to be done.

& sketch novBa | Arduino IDE 2.2.1 - O .
File Edit Sketch Tools Help

sketch_novBa.ino

1 void setup() {

¥

void loop() {

Lo = T W (R Sy W R

Lo R e I v
e

Ln1,Col1 * Mo board selected [}
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1. Install 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 installation
path.

(1) Installation method under Windows system

(DClick the mouse at the position shown in the figure.

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

Windows Msl installer

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

more powerful! In addition to @ more modern editor and a LIty Apmimaee O bnts 00 )
more responsive interface it features autocompletion, code REmkiar 217 e 54 i o664y

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

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.

@Select JUSTDOWNLOAD.

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

» i E As 3 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 Arduino products through our weekly newsletter!

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

$3 $5 $10 $25 $50 Other

| confirm to have read the Privacy Policy and to accept the Terms of
Service +

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

or

T
JUST DOWNLOAD

ar

JUST DOWNLOAD

— Y o
Q - S el SD

Learn mare about donating to Arduine,
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(3When the following screen appears, the Arduino IDE is downloading.

. &
x 2 ;: .
2
Thank you for downloading!

You're always welcome to sign up in the future. Keep up with exclusive updatas, 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.
W arduino-ide 2.2.1 Windows_64bit.exe

GAfter installation, the following screen appears and select "l Agree".

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 disclaim any liability whatsoever for any direct, indirect,
conseguential, incidental 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, didk I Agree to continue. You must accept the
agreement to install Arduino IDE.

I Agree Cancel

©After selecting "I Agree", the following screen will appear and select "Next".
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k) Arduino IDE Setup

Choose Installation Options
Whao should this application be installed for?

>

(®) Anyone who uzes thiz computer (all uzers)

(") Only for me (GS230615) \

Fresh install for all users. {(will prompt for admin aedentials)

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

choose by oneself

< Back

Cancel

(DSelect "Next" and the following screen will appear. Select "Install".

B Arduino IDE Setup

Choose Install Location
Choose the folder in which to install Arduino IDE.

= Pt

Setup will install Arduino IDE in the following folder. To install in a different folder, dick Browse

and select another folder. Click Install to start the installation,

Destination Folder

| C:\Program Files\Arduino IDE

[~

Browse...

Bedice T
AFQUInG - L

< Back

®Arduino IDE software installed.

Install

Cancel
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&) Arduino IDE Setup —
Installing
Please wait while Arduino IDE is being installed,

Arduino IDE 2.2.1
« Badk Mext > Cancel

(©@When the installation is complete, click Finish.

) Arduino IDE Setup —

Completing Arduino IDE Setup

.0,

ARDUINO

Arduino IDE has been installed on your computer,

Click Finish to dose Setup.

Run Arduino IDE

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

[}
yoalniiags [1lE

(DAfter opening, the following software interface will appear.

sketch_nov8a | Arduino IDE 2.2.1 — O x

File Edit Sketch Tools Help

sketch_novBa.ino

1 void setup() {

2 put your se ere, e

2

4

5

6 void loop() {

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

g }

i

In1,Col1 X No board selected [

(2) Installation on Mac OS

(DClick the mouse at the position shown.

DOWNLOAD OPTIONS

o) Arduino IDE 2.2.1 W s Wt it s

Windows Wmsl installer

Windows 2P 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 Appimage 64 bits (X86-64)
Linux 2ZIP 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.

@Select JUSTDOWNLOAD.
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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
Service *

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

or

]
JUST DOWNLOAD

or

JUST DOWNLOAD

—_ \Q) LY 0~
oo

Learn mare about donating to Arduine.

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

& =
x E ;! .
]
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 creators worldwide anytime.

GO TO HOME PAGE

(@When the download is complete click the download icon in your browser and
find the Arduino IDE installer.

ene M ® 0 |Qse 1] ’@ + 8@

L[l Start Page -3 ¢ Start Page
Recaived Links
i+ Shared with You

°® O + 8

Downloads Clear

——

arduino-ide_2.2.1_macOS_64bit.dmg
‘| 187.2 MB Q@
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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

i '

sketch_nov6a.ino

1 void setupl) {

i Output

Il|
ul

(W]

EETH Arduino BuiltIn@l.e.@

Arduino_BuiltIn@1.08.8
EEERH® Arduino_BuiltIn@l.e.0
BE%# Arduino_BuiltIngl.e.@

Ln1, Col1 X Noboard selected 0 B
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(3) 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 port chip of ESP8266 controller board is CH340C, so you need
to install the driver of the chip. You can either download the driver online or find a
folder called "CH341SER-Driver" in the resources package we provided.Then follow
the steps below to install the driver.

(DPlug one end of the USB cable into the ESP8266 controller board and the other
end into the USB port on the computer.

@When connecting the ESP8266 console to your computer for the first time, right
click "My Computer "->" Properties "-> click" Device Manager ", under "Other Devices",
you will see "USB-serial" or "Unknown device".

% Device Manager — O X
Eile  Action View Help
o= B HE B

~ % DESKTOP-TOOVSTI
I Audio inputs and outputs
= Computer
= Disk drives
[ Display adaptors
B Firmware
i) Human Interface Devices
== |IDE ATA/ATAPI controllers

@ Mice and other pointing devices
[ Meonitors
[ Network adapters
v B¥ Other devices
B USB Serial
~ [ Ports (COM & LPT)
§ EfEmD (com)
= Print queues
I} Processors
B Software devices

I Sound, video and game controllers
G Storage controllers

E= System devices

i Universal Serial Bus controllers

(®First right click on the device and select the top menu option (Update Driver
Software) as shown below.
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& Device Manager - [m} X
File Action View Help

= @ E HR B EX®

v & DESKTOP-TOOVSTI
» ij Audio inputs and outputs
0 Computer
> Disk drives
» [ Display adaptors
» B Firmware
> i Human Interface Devices
> =@ IDE ATA/ATAPI controllers
> &2 Keyboards
> 0 Mice and other pointing devices
» [ Monitors
> P Network adapters
v K? Other devices
IR S e
v T i
W E

» 7= Printc Uninstall device
» I Proce:
» 0 Softw
> ] Sound Properties

> S Storage'controners

> [ System devices

> i Universal Serial Bus controllers

Scan for hardware changes

Launches the Update Driver Wizard for the selected device.

@Then you will be prompted to "Automatically search for updated driver
software" or "Browse my computer to find driver software" as shown below. On this
page, select "Browse My Computer to find driver software".

i ."r Device Manager _ O w
File Action View Help
= mEHHEERBEX®

v & DESKT
> W Au
> Hl Coi B Update Drivers — USB Serial
b Disl
» O Dis)
> BE Firr How do you want to search for drivers?
> g Hu
» g IDE
> Ky —> Search automatically for updated driver software
> g Mic Windows will search your computer and the Internet for the latest driver software
> E Mo for your device, unless you've disabled this feature in your device installation
> @ Met settings.
v §? ot

E
v i Por — Browse my computer for driver software
ﬁ Locate and install driver software m lly.

» = Prie
» n Pro
> B Sof
» iq Sou
» S Sto
» i@ Sys
> @ Uni

Cancel

(BNext, add the path to the driver file.

10


mailto:support@acebott.com

O f\ ey
O=f A0

E-mail:support@acebott.com ACEBOTT

https://acebott.com

File Action View Help
s mEHm B kX

[+ & DESKTC
» WY Aug
, [ Corl & B Update Drivers - USB Serial

= Dish

» g Disg >
i Fim Browse for drivers on your computer
) IDE Search for drivers in this location:
=R C\Users\Administrator\Desktop\Tutorial2.04.CH341SER- Browse...

] Include subfolders

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

.‘ = Syst Next

®You will receive a confirmation message after the software installation

complete. Once the installation is complete, click "Close".

Cancel

=" = = —— ——— —

| & Devicem
File Action View Help
les o B E=B EX®
o~ bt
y 1
> B ¢ B Update Drivers - USB-SERIAL CH340 (COM11)
-
>
> The best drivers for your device are already installed
> @
y =
, B Windows has determined that the best driver for this device is already installed. There may be
l better drivers on Windows Update or on the device manufacturer's wehsite,
> Il USB-SERIAL CH340
.4 = 4
v
vi
> B
> | —> Search for updated drivers on Windows Update
2 |
> &
|
> |

Close

@To confirm whether

thre' installation is successful, insert one end of the USB

cable into the ESP8266 controller board and the other end into the USB interface on

11
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the computer. Right click "My Computer "->" Properties "-> click" Device Manager ",
after connecting to the control panel, the following picture shows that the installation is
successful.

:.'.- Device Manager = O *
File Action View Help

v % DESKTOP-LDTSDTF "

i Audio inputs and outputs
8 Computer
s Dizk drives
& Display adapters
i Firmware
i Human Interface Devices

. w= IDE ATA/ATAP| controllers
=% Imaging devices

E= Keyboards
@ Mice and other pointing devices
[ Menitors
[ Network adapters
~ B Ports (COM & LPT)
Lg USE-SERIAL CH340 (cowml

W Print Port (LPT1)
§f communication port (COM1)

= Print queues
- = Printers
n Processors
By Security devices
> !‘t Software components
i Software devices
iy Sound, video and game controllers
G Storage controllers
= Sustern devices

2. Install ESP8266 library

Because the controller board used by the robot is ESP8266, it is also necessary
to add the library of ESP8266 to program the ESP8266 controller 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 ESP8266.

& sketch_nov3a | Arduino IDE 2.2.2-nightly-20231006 e [m] >
File Edit S Tools Help
Auto Format Ctrl+T
Archive Sketch
Shetch. o Manage Libraries... Cirl+Shift+]
! Serial Monitor Ctrl+Shift+M
; Serial Plotter
i Firmware Updater
6 Upload S5L Root Certificates
p Board » Boards Manager..  Ctrl+Shift+B
’g pert ! Arduino AVR Boards ’ -
1@ Get Board Info

Burn Bootloader

Next we need to install the ESP8266 library. Follow these steps:
(DGo to File>Preferences.

12
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sketch_nov3a | Arduine IDE 2.2.1

File. Edit Sketch Tools Help
oNewﬂ Ctrl+N
Mew Cloud Sketch  Alt+Ctrd+N
Open... Ctrl+O
Sketchbook L4
Examples Y
Close Ctrl+W
Save Ctrl+5
Save As... Ctrl+Shift+S
nain
0 Preferences... Ctrl+Comma
Advanced L4
Quit Ctrl+Q

Ln1, Col 1

X No board selected 0

(2Add controller board management address URL.

Preferences

Settings Network

Sketchbook location
c\Wsers\GS52306J5\Documents\Arduino

[ Show files inside Sketches

Editor font size: 14

Interface scale: Automatic 100
Theme: Light

Language: English

Show verbose output during (] compile [(Juplo

Compiler wamings None w
[ Verify code after upload

M Auto save

(] Editor Quick Suggestions

Additional boards manager URLs:

%
w
v (Reload required)
ad

BROWSE

©
@ B

(3Copy the URL in the lower text box and add it to the "Additional Boards

Manager URLs".

13
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http://arduino.esp8266.com/stable/package_esp8266com_index.json

https://www.arduino.me/package  ESP8266_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:/farduino.esp8266.com/stable/package_espB8266com_index json
https:/iwww.arduino me/package_esp32_index json|

Click for a list of unofficial board support URLs

14
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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 v

Language: English v~ (Reload required)

Show verbose output during  (J compile (J upload

Compiler warnings None v

[ Verify code after upload
Auto save

() Editor Quick Suggestions
Additional boards manager URLs: http://arduino.esp8266.com/stable/package esp8266com index.json,https://w...

®Go to Tools>Board>Boards Manager... .

& sketch_novisb | Arduine IDE 2.2.1

File Edit Skelf]) Took Help

Auto Format Ctrl+T
Archive Sketch
Manage Libraries.., Ctrl+Shift+I
BC  serial Monitor cuesni-m | SKetch_nov15b.ino
i' Serial Plotter 5 VDid SEtUp( ) {
Firmware Updater 2 Iy put your se
E TY  Upload S5 Root Certificates 3
e Board o Boards Manager..  Ctrl+5Shift+B
Fort r
Ar‘o wduincu AVE Boards b
by zet Board Info " {
1 Burn Bootloader ma
Boards included in this package: 8
LilyPad Arduino USB, Arduino 9 }
Gemma, Adafruit Circuit... 1e

More info

1.86 ~ REMOVE

Ln4, Col2 X No board selected [

©®Search for "esp8266" in the BOARDS MANAGER search bar and select Install
version 2.4.2.

15
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& sketch_declb | Arduino IDE 2.2.1 - m} X

File Edit Sketch Tools Help

BOARDS MANAGER sketch dec1b.ino

:
g Type: All v

esp8266 by ESP8266
Community

2.42 installed

[y

void setup() {

X

void loop() {

Boards included in this package:
SparkFun ESP8266 Thing Dev,
SweetPea ESP-210, Seeed Wio...
More info

W oo N R wN

=
©

242 ~ REMOVE

Ln 10, Col 1 NodeMCU 1.0 (ESP-12E Module) on COM3 [not connected] [

(DPlease wait until the installation is complete and turn off the Arduino IDE.

& sketch_nov15a | Arduine IDE 2.2.1 - [m] X

File Edit Sketch Tools Help

Select Board -
BOARDS MANAGER sketch_novi5a.ino
pani? b void setup() {
2
¥ 3
- 4 3
=i RO o - s 5
6 void loop() {
kage: 8
- g 2
18
E
Output = 5

Installing esp32:riscv32-esp-elf-gdb@l1.2 20220823
Configuring tool.

esp3 sp-elf-gdb@11.2 20220823 installed
Installing esp32:openocd-esp32@ve.12.8-esp32-28230419
Configuring tool.
esp32:openocd-esp32@ve.12.0-esp32-20230419 installed
Installing platform esp32:esp32@2.0.14

Configuring platform.

platform esp32:esp32@2.9.14 installed (i) Successfully installed platform esp32:2.0.14

B265 In1,Col1 X Noboardselected 31 B

Note: Because the package is published on github, the network speed is affected,
if the installation is not successful, try a few times.
(®Re-open the Arduino IDE and select Tools>Board, you will find that the

esp8266 board appears.
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& sketch declb | Arduino IDE 2.2.1

File Edit Sketch Tools Help

sket

Auto Format
Archive Sketch
Manage Libraries..
Serial Monitor

Serial Plotter

Upload SSL Root Certificates

Board: "NodeMCU 1.0 (ESP-12E Module)”

Port: "COM3"

Get Board Info

CPU Frequency: "80 MHz"

Debug f abled”

Debug Leve
Erase Flash: "Only Sketch®
jze:"AM (1M SPIFFS)”

*v2 Lower Memory”
Upload Speed: *115200°
WTables: "Flash”

Burn Bootloader

Ctrl+T

Ctrl+Shift+]
Ctrl+Shift+M

» Boards Manager..  Ctrl+Shift+B

»
Arduino AVR Boards »
esp32

» | ® espB266 I

»

L4

14

»

L

L4

»

Ln 10, Col 1

NodeMCU 1.0 (ESP-12E Module) on COM3 [not connected] o

II.Hardware knowledge

1. Recognize ESP8266

ESP8266 is a low-power, high-performance WiFi module. It integrates WiFi
function and TCP/IP protocol stack, and can communicate with the main controller
through the serial port. It is a module suitable for mobile devices, wearable electronics,
and iot applications.

ESP8266 controller board includes: ESP-01, ESP-12E, NodeMCU and so on.

ADCO

RESERVED

SDD3
SDD2
SDD1

CLL)— miso )
SDCLK

GND
3.3V

RST
GND
n

®
o

HHEHHHHEHH

GPI016}— USER |- WAKE |
(GPios )
(GPI04)
(GPioo ]
(GPi02)

3.3v

00000000000000

2. Test the development environment

17

(GPI014}———{nscLK]
(GPi012——HMmisO)

GPI013}{HMOsI}-{HMOsI)
GPIo1s}{ Hcs } Hes )
(GPi03 - RxDO |
(GPio1]

GND



mailto:support@acebott.com

E-mail:support@acebott.com

O f\ ey
O=f A0

ACEBOTT https://acebott.com

After installing Arduino IDE and ESP8266 controller board extension library, you
can test whether the development environment is successfully built through a simple
program, please follow the steps below:

(DConnect the main board to the computer > Open Arduino IDE> Click Tools >
Select ESP8266> Select NodeMCU1.0(ESP-12E Model).

& sketch_decib | Arduino IDE 2.2.1

File Edit Sketch| Tools]

90O}

sket

Help

Auto Format
Archive Sketch
Menage Libraries...
Serial Monitor

Serial Plotter

Firmware Updater
Upload SSL Root Certificates

Ctrl+Shift+1

Ctrl+Shift+M

2 I Board: "NodeMCU 1.0 (ESP-12E Module)" I

Port: *COM3"

Get Board Info

CPU Frequency: 80 MHz"
Debug port: "Disabled”
Debug Level: "None”

1 Erase Flash: "Only Sketch”
Flash Size: "4M (1M SPIFFS)"
IwlP Variant: "v2 Lower Memory”
Upload Speed: *115200"
VTables: *Flash”

Burn Bootloader

Ctrl+T

Generic ESP8266 Module

Generic ESP8285 Module
ESPDuino (ESP-13 Madule)

3 Boards Manager..  Ctrl+Shift+B Adafruit Feather HUZZAH ESP8266
XinaBox CWO1
Arduino AVR Boards » )

ESPresso Lite 1.0

esp32 »
 cspB266 »

ESPresso Lite 2.0
Phoenix 1.0
Phoenix 2.0

NodeMCU 0.9 (ESP-12 Module) -

4 | ¥ Nodemcu 1.0 (EsP-12E Module)
Olimex MOD-WIFI-ESPB266(-DEV)
SparkFun ESPA266 Thing
SparkFun ESPA266 Thing Dev
SweetPea ESP-210

LOLIN(WEM®OS) D1 R2 8 mini

Ln 10, Col 1 NodeMCU 1.0

LOLIN(WEMOS) D1 m
LOLIN(WEMOS) D1 mini Lite
Welos D1 R1

ESPino (ESP-12 Module)

ThaiEasyElec's ESPino
Wifinfo

onnected] o

Arduino

(2Select the serial port (you can check the serial port number in the computer
equipment manager, and then see whether the following port appears the serial port
number, because each controller board has a different COM number, please select
according to the actual COM number displayed).

;ﬁ Computer Management (Local
w ‘[['Ll; Systemn Tools
> () Task Scheduler
s 2] Event Viewer
+ 3| Shared Folders
. _% Lzcal Users and Groups
% i}"f_??’l Perforrmance

;.‘}j Device Manager

w == Storage
= Disk Management

=4 Services and Applications

v B MM-202311270940
i Audioinputs and outputs
EH Computer
o sk drives
B8l Display adapters
! Firmmware
t Human Interface Devices
= |DE ATA/ATAPI controllers

@ Mice and other pointing devices
3 Monitors
: @ Metwork adapters
v i Ports (COM & LPT)
USE-SERIAL CH340 (COMS) |
% communication port (COM1)

» [ Print queues
L} Processors

18
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(& sketch dec21a | Arduino IDE 2.2.1

Auto Format Ctrl+T
Archive Sketch

sketch Wanage Librariss.. Ctrl+Shift+!

Serial Monitor Ctrl+5hift+M

Serial Plotter

W a2

Firmware Updater

Upload SSL Raoot Certificates

Board: "NodeMCU 1.0 (ESP-12E Module)" b
Port: "COM3" L4 Senal ports
Get Board Info COM1
v  COM3

W~ oA

CPU Frequency: "80 MHz"
10 1
Debug port: "Disabled” 3 |

@0pen "1.1 Hello_esp32.in0" in Tutorial2.0\2.Arduino program\Lesson
1\1.1hello_esp32, connect ESP8266 controller board and computer with USB cable,
select the correct controller board and port, Burn the code to the ESP8266 controller
board, select 115200 baud rate, you can see the serial port monitor constantly output
"Hello, ESP8266!" .

[ sketch nov30c | Arduine IDE 221 - o x
File Edit Sketch Tools Help

2 sketch_nov30c.ino
1 void setup() {
2
3 Serial.begin(115200);
4
E b - 1
6
7 void loop() {
8
9 Serial.println("Hello, ESP8266!");
10 delay(1ee@);
11
iz [f |
Output = 5

Ln 12, Col2 NodeMCU 1.0 (ESP-12E Module)on COM3 (22 B
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10E 221 - o x
H
ERa el ¢

sketch_nov30c.ino 1

1 void setup() {

. |
3 Serial.begin(115200);

4

5 }

& -
74 void loop() {

8

9 Serial.println("Hello, ESP8266!");

1e delay(1eee);

11

12 }

Output  Serial Monitor X

No Line Ending ~ | 115200 baud

Hello, ES 6
Jo ESPS266
Ln7, Col 14 NodeMCU 1.0 (ESP-12E Module)on COM3 (22 B

III.Servo drive

1. Know the servo extension board

Servo expansion board is mainly used to connect eight servos, and under the
control of ESP8266 controller board, drive the servo to complete different actions. The
following points should be noted when using the servo expansion board:

® Connect the controller board: insert the pin of the ESP8266 controller board

into the bus interface of the servo expansion board. Pay attention to the USB
port of the controller board and the switch of the expansion board on the same
side.

® Charging mode: After connecting the battery and turning the switch to the OFF

block, connect the USB charging cable and expansion board.

® Use mode: put the switch to the ON block.

20
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(GPIO15)D8

(GPIO13)D7

(GPIO12)D6

(GPI014)D5

Switch
ON OFF

2. Drive servo program

- D4(GPI02)

-D2(GPIO4)

-D1(GPIOS5)

- DO(GPIO16)

Programming
interface

scoom

L]
o—A—0

=
ACEBOTT

(1) Pin description of servo extension board

NO. Expand plate pin number GPIO pin number for ESP8266
1 DO GPI1016
2 D1 GPIO5
3 D2 GPI104
4 D4 GPI02
5 D5 GPIO14
6 D6 GPI1012
7 D7 GPIO13
8 D8 GPI015

(2) Servo pin definition

(DUsually the servo has three control lines: power line, ground line and signal

line.

il

@) =

@Servo pin definition: brown line -- GND, red line -- 5V, orange line -- signal.

(3 Connect the servo and the expansion board, and the connection relationship is

as follows.

21
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Servo Expansion board
Brown line -
Red line +
Orange line D6(GPI012)

(3) Servo drive steps

(DOpen "1.2 Servo-Test.ino" in Tutorial2.0\2.Arduino  program\Lesson
1\1.2Servo-Test, connect ESP8266 controller board and computer with USB cable,
select the correct controller board, processor and port, Burn the code to the ESP8266
controller board.

Before uploading, turn the toggle switch of the servo expansion board to OFF gear;
After uploading, put the toggle switch of the servo extension board to the ON gear.
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&) 1.2Servo-Test | Arduino IDE 2.2.1 - m} x
File Edit Sketch Tools Help

1 1.2Servo-Test ino

1 #include <Servo.h>

2
3 Servo myservo;
4 int pos;
5 void setup() {
6 myservo.attach(De}); t ;
7 for (pos = 18; pos <= 178; pos += 1) {
8 F 3
9 myservo.write(pos)
1@ delay(15);
11 1
12 for (pos = 170; pos »>= 18; pos -= 1) {
13 myservo.write(pos); 2
14 delay(15);
15 1
16 delay(1000);
17}
18
19 void loop() {
2@ myservo.write(98);
21 1
22
i e )
Qutput = 5

[ 100% ]
starting app without reboot
espcomm_send_command: sending command header
espcomm_send_command: sending command payload

Ln1,Col 1 NodeMCU 1.0 (ESP-12E Module) on COM3 (22 B

@If the steering gear is normal, it should rotate from 0 degrees to 180 degrees,
then from 180 degrees to 0 degrees, and finally to 90 degrees.

(3Take apart the 8 servos provided in the kit and test them respectively according
to the same operation to ensure that each servos is normal and in good condition.
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Lesson 2 Assembling the robot

I .List of parts

ESP8266 V1.0 Spider-Shield-v1.0 p USB Cable 1M
1PC 1PC (= 1PC

_——

- h\‘\ \

Screwdrive E Acrylic Nylon Cable z M3*10MM Round
1PC HEDD Board Ties : Head Screws
L HEDD 1Pack 3PCS 20PCS

LDZJJ:HF-J =
_M3*25MM Dual-pass M3 Nickel-Plated M2 Nickel-Plated M2.5*4MM Round
Copper Pillar Nuts Nuts Head Screws
20PCS =4 2PCS

N 5PCS . (=, 10PCS = E
4 . - = B¥

M2*14MM Round
Head Screws
20PCS

e

II.List of structural parts

<> &
" X
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IMI.Assembly steps
1. Remove the protective paper attached to the acrylic structure

2. Install servo expansion board on the Body

4 M3*10 round head screws and 4 M3*25 double-pass copper pillars are used to
fix the expansion plate on the Body, as shown below.

!

3. Install steering gear on the Body

Install the servo on the Body with 8 M2*14 round head screws and 8 M2 nuts as
shown (note that the steering shaft direction of the servo is closer to the outer edge of

the Body long axis).
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4. Install esp8266 controller board

Install the esp8266 controller board on the servo expansion board, in which the
USB port on the esp8266 controller board and the switch on the servo expansion
board are on the same side, as shown in the following figure.

5. Install steering rocker arm to Coxa

2 M2*8 round head self-tapping screws are used to fix the steering gear rocker
arm and the Coxa structure part together, as shown in the following figure.

26
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6. Install Coxa and Femur together

(1) The structural part Coxa and the structural part Femur are fixed together with

2 M3*10 round head screws and 2 M3 nuts, as shown in the following figure.

J

=

(2) After installation, you can see the following screenshot.

(3) Similarly, install the remaining three. After installation, the effect is shown

below. Pay attention to the orientation, make sure it is the same as the image (2 to the
left and 2 to the right).
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L P399

7. Connect the four servos on the Body to the servos expansion

board

Insert the servo wire into the controller board as shown below (note the wiring
sequence of the servo, the brown is GND, the red is VCC, and the yellow is the signal
wire in the servo wire, remember not to connect the reverse).

ACEBOTT

-
e ‘
® |

8. Install four calves

(1) 2 M2*14 round head screws and 2 M2 nuts are used to fix the servo and the

structure Tibia together, as shown in the following figure.

8- o
e o o~
S -
T -e
& - = ___
T m ik —_—
B

Note: There are two Tibia installation as shown on the left, the other two Tibia
installation as shown on the right.
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(2) After installation, you can see the following screenshot.

1

'

(3) Install the four paws and attach them to the calves, taking care to keep them
as level as possible.

o

Before fixing the four servos to the steering wheel, the servos line should be
passed through the line crossing hole, as shown below.
Note: MWDo not fix the steering wheel here.

@Do not turn the steering gear during installation.

Thread piercing hole

9. Connecting the four thighs

(1) Install the steering wheel according to the Angle shown below, keeping it as

vertical as possible.
Note: Do not fix the steering wheel here.
@Do not turn the steering gear during installation.
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(2) After installation, you can see the following screenshot.

10. The servo is wired at the shank

Insert the servo wire into the controller board as shown below (note the wiring
sequence of the servo, the brown is GND, the red is VCC, and the yellow is the signal
wire in the servo wire, remember not to connect the reverse).
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11. Install Body-Top

After finishing the wires, tie them with cable ties and install the Body-Top
structural part with 4 M3*10 round head screws, as shown in the following picture.
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12. The effect after installation

At this point, the four-legged bionic spider installation is complete!
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Lesson 3 Position Initialization

I .Return to zero position

1. The zeroing position is shown in the figure

ALEBWLII

We have installed the robot in accordance with the requirements in the assembly.
This is the initial posture of the robot, that is, the zero position. But what is the Angle of
each of our servos at this point? Because we didn't define the Angle of each servo at
the beginning, so now you assemble it, it just looks like it's at zero position, but you
don't know what the Angle of each servo is. Therefore, after setting the program of
zero position, we need to remove the steering gear and reinstall it into zero position.

2. Corresponding position of servo pin

After installing the robot, each servo assumes different functions of the robot. If
we want to control the Angle of each servo through the program and realize different
functions, we must know the corresponding pin number of each servo.
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The robot uses a total of eight servos, four on the inside and four on the outside.
For the sake of memory, we refer to the inner actuator as the robot arm and the outer
actuator as the robot paw. At the same time, based on different servos are distributed
in the position of up and down and left and right. So we distinguish the eight servo
positions, which are divided into: right upper paw, right upper arm, right lower paw,
right lower arm, left upper paw, left lower paw, and left lower arm.

The corresponding pin numbers are shown in the following table:

NO. Pin Se.“f° Figure
number position
1 | GPlo14 | Rightupper
paw ‘
Upper left Right upper
i Left r m arm Right
2 GPIO12 Right upper piw&gfg) arm(G5) (G12) pgv (ugf:)r
arm \
3 GPIO13 Lower right
arm
4 GPIO15 Right lower
paw
5 GPIO16 Left upper
paw
6 GPIO5 Upper left arm / _
Left lower Right lower
paw(G2) . paw(G15)
7 GPIO4 | Lower left arm it P
8 GPIO2 Left lower paw

II.Zeroing procedure setting

1. Zeroing procedure

Open "3.1 zero_0.in0" in Tutorial2.0\2.Arduino program\Lesson 3\3.1zero O,
connect ESP8266 controller board and computer with USB cable, select the correct
controller board and port, and burn the code to the ESP8266 controller board.

Before uploading, turn the toggle switch of the servo expansion board to OFF gear;
After uploading, put the toggle switch of the servo extension board to the ON gear.

The reference program is as follows:
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//Import servo library
//Create eight servos variables

//Upper right [paw]
//Upper right [arm]
//Lower right [arm]
//Lower right [paw]
//Upper left [paw]

/[Upper left [arm]

/[Lower left [arm]

/[Lower left [paw]

/lInitialize the GPIO pin number of each servo

//Define the zeroing function
/[Set right upper [paw]135°
/[Set upper right [arm]45°
/[Set lower right [arm]135°
/[Set right lower [paw]45°
/[Set upper left [paw]45°
/[Set upper left [arm]135°
/[Set lower left [arm]45°
/[Set left lower [paw]135°

//Call the zeroing function

2. Adjust the steering Angle

At this time, we see that the servo of the robot does not match the zero attitude (if
it is completely matched, it will be skipped), so we install the servo again into the zero
state according to the program that has been uploaded at this time, and then the zero
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Angle and the zero attitude of the robot are matched.

Note: Because the gear of the servo is clearance, not necessarily can be just

installed to the most ideal state, there may be a slight deviation, this is a normal
phenomenon.

3. Install steering wheel screws

After the final adjustment, eight servos are fixed with eight M2.5*4 round head

SCrews.
R
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In addition, the motion law of the servo at each position is shown in the following
table:

Servo
NO Se."’° positio Law of motion Figure
pin n

Right | The larger the Angle,
1 | GPIO14 | upper |the more the servo
paw | moves up

Right | The larger the Angle,
2 | GPIO12 | upper |the more forward the
arm servo moves

Lower | The larger the Angle,
3 | GPIO13 right | the more forward the
arm servo moves

forward

Right | The larger the Angle, backward
4 | GPIO15 | lower |the more the servo
paw moves down

Left The larger the Angle,
5 | GPIO16 | upper |the more the servo
paw moves down

The larger the Angle,

6 GPIO5 Upper the more the servo
left arm
moves backward
L The larger the Angle,
ower

7 GPIO4 the more the servo
left arm
moves backward

Left The larger the Angle,
8 GPI02 lower |the more the servo
paw moves up
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Lesson 4 The forward and backward
movement of robots

The basic control actions of the robot include moving back and forth, left and right
and rotating. As long as the use of these basic actions is mastered, other actions can
be combined according to the basic actions.

I .Standby mode program

Standby state is a state of preparation before the robot does other actions, it can
quickly let the robot into other states.

Open "4.1standby.ino" in Tutorial2.0\2.Arduino program\Lesson 4\4.1standby,
connect ESP8266 controller board and computer with USB cable, select the correct
controller board and port, Burn the code to the ESP8266 controller board.

Before uploading, turn the toggle switch of the servo expansion board to OFF gear;
After uploading, put the toggle switch of the servo extension board to the ON gear.

//Upper right [paw]
//Upper right [arm]
//Lower right [arm]
//Lower right [paw]
//Upper left [paw]
//Upper left [arm]
//Lower left [arm]
//Lower left [paw]
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/[Create the standby array

/[Center point position
//Standby mode

/IA function that sets the standby state

/[There are two sets of arrays that need to be
traversed twice

//The servo executes row i and column 1

//The servo executes row i and column 2

//The servo executes row i and column 3

//The servo executes row i and column 4

//The servo executes row i and column 5
//The servo executes row i and column 6
//[The servo executes row i and column 7
//[The servo executes row i and column 8

/[Row i, column 9, execution delay time

//Run the standby function

After uploading the program, we will find that the four arms of the robot are
arranged in the shape of "X", and the four paws are also changed into the state of
internal button to control the posture of the robot standing up. This is the standby
state.

39


mailto:support@acebott.com

O f\ ey
O=f A0

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

II.Move forward program

Open "4.2forward.ino" in Tutorial2.0\2.Arduino program\Lesson 4\4.2forward,
connect ESP8266 controller board and computer with USB cable, select the correct
controller board and port, Burn the code to the ESP8266 controller board.

Before uploading, turn the toggle switch of the servo expansion board to OFF gear;
After uploading, put the toggle switch of the servo extension board to the ON gear.
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//Creates an array of action decompositions for moving forward
/[There are 11 arrays with 9 columns
11G14 G12 G13 G15 G16 G5 G4 G2 MS (The latter is uniformly

sorted according to this pin)

raised

raised

back

//Sets the forward function

//Ready for standby
//IRight upper paw and left lower paw are

//IRight upper arm and left lower arm

//IRight upper paw and left lower paw drop
/[The left upper paw and right lower paw are

/IRight upper arm and left lower arm back

/[Left upper arm and right lower arm forward
//Left upper paw and right lower paw drop
//IRight upper paw and left lower paw are

/[The upper left arm and lower right arm

//Right upper paw and left lower paw drop

// Run the forward function (to pause, put the swing switch on the servo extension

board into OFF gear)

/I The robot may not necessarily walk in a straight line due to errors
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After uploading the program, it can be found that the arm paws on the diagonal
side of the robot do the same action, and the two diagonal arm paws move forward in

an alternate running action.

) {
<m ;i xv m m
III.Move backward program

Open "4.3back.ino" in Tutorial2.0\2.Arduino program\Lesson 4\4.3back, connect
ESP8266 controller board and computer with USB cable, select the correct controller
board and port, and burn the code to the ESP8266 controller board.

Before uploading, turn the toggle switch of the servo expansion board to OFF gear;
After uploading, put the toggle switch of the servo extension board to the ON gear.
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//Creates a backward-moving action decomposition array

//Ready for standby
//IRight upper paw and left lower paw are

//IRight upper arm and left lower arm back
//IRight upper paw and left lower paw drop
/[The left upper paw and right lower paw are

/IRight upper arm and left lower arm forward
/[The upper left arm and lower right arm back
//Left upper paw and right lower paw drop
//IRight upper paw and left lower paw are
raised
/[Left upper arm and right lower arm forward
//Right upper paw and left lower paw drop

//Sets the backoff function

//Running the backoff program

//Calling the backoff function

After uploading the program, it can be found that the arm paws on the diagonal
side of the robot do the same action, and the two diagonal arm paws move backward
in an alternate running action.
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IV.Extending tasks

You've already seen how the robot moves forward and backward in the tutorial, so
let's test your learning on an extended task. | suggest you try it first and then follow the
tutorial.

(1) Task Description:

The loop realizes that the robot moves forward three times, then moves backward
two more times, and finally enters the standby state.

(2) Reference program:

Open "4.4expand.ino" in Tutorial2.0\2.Arduino program\Lesson 4\4.4expand,
connect ESP8266 controller board and computer with USB cable, select the correct
controller board and port, and burn the code to the ESP8266 controller board.

Before uploading, turn the toggle switch of the servo expansion board to OFF gear;
After uploading, put the toggle switch of the servo extension board to the ON gear.

Note: The initialization and function definitions are the same as before.Only the
execution part of the program is shown here.

//IMove forward three times

//IMove backwards twice

/[Standby mode
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Lesson 5 Right and Left rotation of the
robot

Now that you have learned the procedure for the robot to go forward and
backward, in this lesson, you will continue to learn about the left and right rotation of
the robot. The left and right rotation function is very important for the movement of the
robot, and it allows the robot to go to any position on the plane.

If you want to change the rotation Angle, you need to modify the Angle of G12, G4,
G13, G5. Due to the actual rotation error and friction, usually its actual rotation Angle
is only half of the rotation Angle of the servo at the [arm] position. For example, from
90° to 135°, the rotation Angle is 45°, but the actual rotation Angle is only 22.5°. If you
change it from 90° to 150°, the rotation will be 60 degrees, so the actual rotation will
be 30 degrees, and so on. However, due to structural reasons, the rotation range of
the robot servo is usually limited, so it is not recommended to change the Angle more
than 60°.

I .Rotate left program

Open "5.1turn_left.ino" in Tutorial2.0\2.Arduino program\Lesson 5\5.1turn_left,
connect ESP8266 controller board and computer with USB cable, select the correct
controller board and port, Burn the code to the ESP8266 controller board.

Before uploading, turn the toggle switch of the servo expansion board to OFF
gear; After uploading, put the toggle switch of the servo extension board to the ON
gear.
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//Create an array of turns to the left. By default, the robot rotates 22.5 degrees

1G14 G12 G13 G15 G16

raised

arm back

drop

are raised

lower right arm forward

drop

/IA function that sets the left turn

G5 G4 G2 MS
/IReady for standby
/IRight upper paw and left lower paw are
/IRight upper arm forward, left lower
/IRight upper paw and left lower paw
/[The left upper paw and right lower paw
//Put your upper left arm back and your

//Left upper paw and right lower paw

/[/Four arms rotation

// Run the left turn (initialization and function definition are the same as before)

After uploading the program, it can be found that the robot first rotates the four
arms, and finally realizes the rotation action of the body to the left.



mailto:support@acebott.com

o= 20

E-mail:support@acebott.com ACEBOTT
)« ( )
)
( 2 X

II.Rotate right program

Open "5.2turn_right.ino" in Tutorial2.0\2.Arduino program\Lesson 5\5.2turn_right,
connect ESP8266 controller board and computer with USB cable, select the correct
controller board and port, Burn the code to the ESP8266 controller board.

Before uploading, turn the toggle switch of the servo expansion board to OFF gear;
After uploading, put the toggle switch of the servo extension board to the ON gear.

https://acebott.com
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/ICreate an array of actions for turning right (for setting the rotation Angle, see
instructions for turning left arrays)

/IReady for standby
/[The left upper paw and right lower paw
are raised

/[The upper left arm goes forward and the
lower right arm goes back

/[Left upper paw and right lower paw
drop

/IRight upper paw and left lower paw are
raised

/IRight upper arm back, left lower arm
forward

/IRight upper paw and left lower paw
drop
/[Four arms rotation

//A function that sets the right turn

//Run the right turn

After uploading the program, it can be found that the robot first performs the arm
rotation, and finally realizes the body rotation action to the right.
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III.Extending tasks

You've already seen how the robot moves left and right in the tutorial, so let's test
your learning on an extension task. | suggest you try it first and then follow the tutorial.

(1) Task Description:

Based on the content of the previous lessons, program the robot to walk a figure
similar to a square.

(2) Reference program:

Open "5.3expand2.ino" in Tutorial2.0\2.Arduino program\Lesson 5\5.3expand2,
connect ESP8266 controller board and computer with USB cable, select the correct
controller board and port, and burn the code to the ESP8266 controller board.

Before uploading, turn the toggle switch of the servo expansion board to OFF gear;
After uploading, put the toggle switch of the servo extension board to the ON gear.

Note: The parameters of the program should be adjusted according to the actual
operation effect.
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//[Four edges need to repeat forward and rotation actions four times, preferentially
using the traversal loop.

/[Three times forward

//One rotate it four times to the right, which is about 90 degrees
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Lesson 6 Left and right movement of the
robot

We've already seen how the robot can move backwards and forwards and rotate
from side to side, but there are more interesting ways the robot can move, such as

walking side-to-side. So follow this tutorial to learn how to make your robot move left
and right.

I .Move left program

Open “6.1left_move.ino” in Tutorial2.0\2.Arduino program\Lesson 6\6.1left_move,
connect ESP8266 controller board and computer with USB cable, select the correct
controller board and port, Burn the code to the ESP8266 controller board.

Before uploading, turn the toggle switch of the servo expansion board to OFF gear;
After uploading, put the toggle switch of the servo extension board to the ON gear.
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//Create an array of moves to the left

are raised
back
drop
raised
forward
forward
drop

are raised

drop

//Sets the function to move to the left

/I Run the program moved to the left

O A )
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/IReady for standby
//The left upper paw and right lower paw

//The upper left arm and lower right arm
/[Left upper paw and right lower paw
//IRight upper paw and left lower paw are
/[Left upper arm and right lower arm
/IRight upper arm and left lower arm
/IRight upper paw and left lower paw

/[The left upper paw and right lower paw

//IRight upper arm and left lower arm back
/[Left upper paw and right lower paw
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After uploading the program, we can see that moving left is very similar to moving
forward or backward, but in a different direction.

( )
=5 = = =
) ¢
IT.Move right program
Open "6.2right_move.ino" in Tutorial2.0\2.Arduino program\Lesson
6\6.2right_move, connect ESP8266 controller board and computer with USB cable,
select the correct controller board and port, Burn the code to the ESP8266 controller
board.
Before uploading, turn the toggle switch of the servo expansion board to OFF gear;
After uploading, put the toggle switch of the servo extension board to the ON gear.
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//Create an array of actions to move to the right

/IReady for standby
/IRight upper paw and left lower paw are
raised
/IRight upper arm and left lower arm
back
/IRight upper paw and left lower paw
drop
//The left upper paw and right lower paw
are raised
//IRight upper arm and left lower arm
forward
//Left upper arm and right lower arm
forward
/[Left upper paw and right lower paw
drop
/IRight upper paw and left lower paw are
raised
/[The upper left arm and lower right arm
back
/IRight upper paw and left lower paw
drop

//Sets the function to move to the right

// Run the program moved to the right
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II.Extending program

Moving left and right is relatively easy, so wouldn't it be more fun if the robot could
also say hello to the audience after moving?

Open "6.3say_hello.ino" in Tutorial2.0\2.Arduino program\Lesson 6\6.3say _hello,
connect ESP8266 controller board and computer with USB cable, select the correct
controller board and port, Burn the code to the ESP8266 controller board.

Before uploading, turn the toggle switch of the servo expansion board to OFF gear;
After uploading, put the toggle switch of the servo extension board to the ON gear.
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//Create an array of hello actions

lower paw down

//Set the hello function

// Run the hello program

//Left upper paw, right lower paw, left

/IRight upper paw raised
/ISwing your right upper arm forward
/ISwing your right upper arm back
/ISwing your right upper arm forward
/ISwing your right upper arm back
//IRight upper arm down
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Lesson 7 Robot dance program

We finally covered the basic movement, rotation and translation of the robot. |
believe you already have some ideas that you can't wait to implement on the robot.
This tutorial will teach you how to implement a few dance movements for the robot.

I .Primary dance steps

Open "7.1dance1.ino" in Tutorial2.0\2.Arduino program\Lesson 7\7.1dance1,
connect ESP8266 controller board and computer with USB cable, select the correct
controller board and port, and burn the code to the ESP8266 controller board.

Before uploading, turn the toggle switch of the servo expansion board to OFF gear;
After uploading, put the toggle switch of the servo extension board to the ON gear.
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/ICreate an action array for the elementary step

/ILift all four paws
/IRight upper paw down
/IRight upper paw up, right lower paw down
/IRight lower paw up , left lower paw down
/ILeft upper paw down, left lower paw up
//Left upper paw up, right upper paw down
/IRight upper paw up, right lower paw down
/IRight lower paw up,left lower paw down
//Left upper paw down, left lower paw up
/[Left upper paw up

//A function to set the elementary steps

//Run the program for the elementary step

In the above elementary step, you can see that each paw of the robot in order to
do the action of lifting and falling, relatively simple, next on this basis to add a little
more difficulty.



mailto:support@acebott.com

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

II.Intermediate dance steps

Open "7.2dance2.ino" in Tutorial2.0\2.Arduino program\Lesson 7\7.2dance2,
connect ESP8266 controller board and computer with USB cable, select the correct
controller board and port, and burn the code to the ESP8266 controller board.

Before uploading, turn the toggle switch of the servo expansion board to OFF gear;
After uploading, put the toggle switch of the servo extension board to the ON gear.
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//Create an action array for intermediate steps

/[The four arms are left and right
together

/IRight upper paw and right lower paw
are raised

/IRight upper and lower paws down,left
upper and lower paws up

//Left upper and lower paws down,right
upper and lower paws up

/IRight upper and lower paws down,left
upper and lower paws up

//Left upper and lower paws down,right
upper and lower paws up

/IRight upper and lower paws down,left
upper and lower paws up

//Left upper and lower paws down,right
upper and lower paws up

/IRight upper paw and right lower paw
down

//A function to set intermediate steps

//Run the intermediate step program
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How about intermediate steps? You can see the effect of the robot swinging from
side to side continuously, the movement has been enriched, and then there are

advanced dance steps.

IMI.Advanced dance steps

Open "7.3 Dance3.ino" in Tutorial2.0\2.Arduino program\Lesson 7\7.3dance3,
connect ESP8266 controller board and computer with USB cable, select the correct
controller board and port, and burn the code to the ESP8266 controller board.

Before uploading, turn the toggle switch of the servo expansion board to OFF gear;
After uploading, put the toggle switch of the servo extension board to the ON gear.
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//Create an action array for advanced steps

/[All four arms back
//IRight upper paw, left upper paw, right
lower paw up
/IRight upper paw, left upper paw and
right lower paw down
/IRight upper paw, left upper paw, left
lower paw up
/IRight upper paw, left upper paw and
left lower paw down
//Right upper paw, left upper paw, right
lower paw up
/IRight upper paw, left upper paw and
right lower paw down
/IRight upper paw, left upper paw, left
lower paw up
/IRight upper paw, left upper paw and
left lower paw down
//Standby mode

//A function to set advanced steps

//Run the advanced step program
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Advanced dance step can see the robot in a push-up position, the left lower arm
and the right lower arm alternately fall and rise, show "hands and one leg" to support
the body to rise and fall action, very cool.

{0t e

IV.Extending tasks

Learning the above three kinds of dance steps, is not found that the robot is quite
interesting, through different arrays can let the robot make a variety of flexible
movements, | believe you have been eager to try. The next step is to improve your
mastery by expanding your tasks.

(1) Task Description:

Application of serial communication to control the robot dance, such as serial
input 1, the robot dance primary dance steps; Enter 2, jump intermediate dance steps;
Enter 3 jump advanced dance steps.

(2) Refer to the program:

Open Tutorial2.0\2.Arduino program\Lesson 7\7.4expand in 7.4 Expand.ino ",
connect ESP8266 development board and computer with USB cable, select the
correct development board and port, and burn the code to ESP8266 development
board.

Before uploading, turn the toggle switch of the servo expansion board to OFF gear;
After uploading, put the toggle switch of the servo extension board to the ON gear.

(D Set baud rate.
Serial.begin(115200);

(@Create a new variable to receive serial port data.

String item;

item ="",;

(®Program logic.
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//Determine whether there is data in the serial port

//The variable is assigned to the data read by the
serial port
/[The serial port prints out the input data

//According to the input data, the condition is judged and the corresponding
function is executed
//When 1 is input to the serial port, dance1 is executed

//When 2 is input to the serial port, dance2 is executed

//When 3 is input to the serial port, dance3 is executed

(®)Note that the serial port monitor has no terminator and the baud rate is set to
115200.

i BROEEaE x ~ v @0 =
SR (EEESEEEETICOMY LAY NodeMCU 1.0 (ESP-12E Mod. || sBaEsdss || iR 115200 ~
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Lesson 8 Robot WiFi Control

I .APP download

(1) For an IOS device, search for ACEBOTT in the APP Store and download it.

For Android phones, search the Google Play Store for ACEBOTT and download it.
The icon is shown below.

ACEBOTT

e
stars’ @
1

" ~ ACEBOTT
(an.. Exploring
Travel

‘iiiig N

— —

Polar exploration vehicle Quadruped Bionic Spider Robot

(4) Enter the robot control interface (now can not be directly controlled, need to
burn the program).
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II.Program download

1. Robot WiFi control program

At present, it is not possible to control the robot directly with the APP, and the
control program of WiFi needs to be burned to the robot to control it.

Open "8.1app_control.ino" in Tutorial2.0\2.Arduino program\Lesson 8\
8.1app_control", connect ESP8266 controller board and computer with USB cable,
Select the correct controller board and port and burn the code to the ESP8266
controller board.

Before uploading, turn the toggle switch of the servo expansion board to OFF gear;
After uploading, put the toggle switch of the servo extension board to the ON gear.

2. Connect to WiFi

Mobile phone wireless network scan WIFI (turn off GPRS and other shared
networks, make sure WIFI is the only network used) (specific operation in "Settings"
— "WLAN" of the mobile phone), connect to the wifi hotspot named "QuadBot-E", the
password is 12345678, as shown below.
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Note: The name and password of the hotspot have been defined in the program,
but the user can customize and modify it. When we have multiple quadruped robots,
we can distinguish each quadruped robot by different WiFi names.

const char* ssid = "QuadBot-E";//WiFi name
const char*® password = "12345678";//WiFi password
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3. Using APP controls

After connecting the WiFi, click the connection icon in the upper right corner of the
APP to complete the connection.

After completing the above operations, return to the following interface again, and
then you can realize the control of the robot according to the key prompts. The control
action mainly includes: standby state, get down state, sleep state, say hello state,
push-up state, fighting state, disco state, wing state, be handsome state and so on.
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