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Predmluva

Nase spole¢nost

ACEBOTT STEM Education Tech Co.,Ltd

Historie spole€nosti: Byla zaloZena v roce 2013 a sidli v ¢Cinském Silicon Valley -
Sen-&enu. Vytvorili jsme tym sloZzeny z 150 &lend, zahrnujici vyzkum a vyvoj, vyrobu,
prodej a logistiku. Nasim cilem je poskytovat zakaznikim vynikajici produkty a sluzby
v oblasti STEM vzdélavani. Spolupracujeme s odborniky a obchodnimi partnery z
celého svéta v oblasti STEM vzdélavani, abychom zakaznikim poskytli vynikajici
sady pro STEM vzdélavani. Zaroven poskytujeme zakaznikdm sluzby OEM, vCetné
baleni produktl a sluzeb na zakazku pro logo na desce ploSnych spoja (PCB).

Navod

Tento kurz a sada pro uCeni se ¢tyfnohému robotovi je urCena pro déti a mladez ve
véku 8 let a starsi, s cilem hloubéji porozumét vyvojové desce ESP8266, znalostem
Ctyfnohych robotu a elektronickému hardwaru. Pokud chcete ziskat znalosti o
¢tyfnohych robotech, tato sada vam muize poskytnout znalosti a postup pfi
sestavovani vaseho vlastniho ¢tyfnohého robota.

Pomoci tohoto sady muzete:

1.Naucit se efektivné pouzivat vyvojovou desku ESP8266, v€etné stahovani kodu,
porozumeéni jejim funkcim a programovani v Arduino IDE.

2.Postavit pevny zaklad v jazyce C, protoze ESP8266 vyuziva zjednoduseny
programovaci jazyk C/C++ pro ovladani obvodu a senzoru.

3.Prozkoumat principy fungovani modulll servomotor( a porozumét spolupraci vice
servomotoru v projektu ¢tyfnohého robota.

4 .Postavit své vlastni ¢tyfnohého robota pomoci sady ACEBOTT podle krok za
krokem navodl a zdokonalit své dovednosti tvlrce.

5.Implementovat zakladni funkce v projektu ¢tyfnohého robota, jako je fizeni pohybu
dopfedu, dozadu, doleva a doprava, fizeni otaceni, fizeni kombinovanych akci a
fizeni pfes aplikaci.

6.Zlepsit své komplexni porozumeéni konceptlm &tyfnohych robotl a pfipravit se na
budouci pokrocilé uceni.

Celkove lze fici, ze ¢tyfnohy robot ACEBOTT je specialné navrzeny vzdélavaci sada
zaloZzena na ESP8266 pro zaCatecCniky. S pouzitim této sady mohou uzivatelé ziskat
komplexni porozuméni funkcim fidici desky a servomotora v ¢tyfnohych robotech.
Diky navodim poskytnutym v sadé mohou studenti riznych vékovych kategorii ziskat
cenné znalosti o ¢tyfnohych robotech a uspésné postavit své vlastni projekty
¢tyfnohych robotu.
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Po-prodejni servis

ACEBOTT je dynamicka a rychle se rozvijejici technologicka spole¢nost zaméfena na
STEM vzdélavani, ktera si klade za cil poskytovat vynikajici produkty a prvotfidni
sluzby, aby uspokojila vase ocekavani. Vase zpétna vazba je pro nas dullezita, a proto
vas povzbuzujeme, abyste nam posilali své nazory a navrhy na adrese
support@acebott.com.

Nas zkuseny tym inZenyru je zde, aby rychle vyresil jakékoli problémy nebo dotazy, se
kterymi se setkavate pfi pouzivani nasich produktl. BEhem pracovnich dni vam
garantujeme odpoved do 24 hodin.
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Lekce 1: Instalace softwaru a seznameni s
hardwarem

I .Instalace softwaru

¢tyfnohém projektu s biomimetickym pavoukem budeme hlavné pouzivat Arduino
IDE jako programovaci software. Jedna se o open-source programovaci software,
ktery je kompatibilni s riznymi deskami, jako jsou Arduino, ESP32, ESP8266, STM32
a dalsi. S pouzitim Arduino IDE staci napsat programovy kéd v IDE a poté ho nahrat

na desku. Program fekne desce, co ma provadét.

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

sketch_novBa.ino

1 void setup() {

¥

Lo = T W (R Sy W R

void loop() {

Lo R e I v
e

Ln1,Col1 * Mo board selected [}
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1.Instalace Arduino IDE

Nejprve otevrete oficialni webovou stranku ke stazeni Arduino IDE:
https://www.arduino.cc/en/Main/Software
Podle operacniho systému vaseho pocitae vyberte pfislusny zpUsob instalace.

(1) Instalace na systému Windows

(DKlepnéte na misto zobrazené na obrazku.

DOWNLOAD OPTIONS

298 Arduino IDE 2.2.1 Wi Deih e e

Windows Msl installer

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.

@Vyberte moznost 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

UST DOWNLOAD
:

— Y o
Q - S el SD

Learn mare about donating to Arduine,
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(®Kdyz se zobrazi nasledujici rozhrani, znamena to, Ze se Arduino IDE stahuje.

. &
x E ;: .
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

@Po dokongeni stahovani se zobrazi ikonovy soubor. Klepnéte na néj a
nainstalujte software.

& arduino-ide 2.2.1 Windows_64bit.exe

BPo instalaci se zobrazi nasledujici rozhrani. Vyberte moznost’l Agree”.

B Arduino IDE Setup — o
License Agreement
Please review the license terms before installing Arduino IDE.

Press Page Down to see the rest of the agreement.

Terms of Service

The Arduino software is provided to you "as is™ and we make no express or implied
warranties whatsoever with respect to its functionality, operability, or use, induding,
without limitation, any implied warranties of merchantability, fitness for a particular purpose,
or infringement. We expressly disdaim any liability whatsoever for any direct, indirect,
consequential, 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, dick I Agree to continue. You must accept the
agreement to install Arduino IDE.

I Agree Cancel
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©Po vybéru moznosti‘l Agree’se zobrazi nasledujici rozhrani. Vyberte moznost
“Next”.

) Arduino IDE Setup — x>
Choose Installation Options -
Whao should this application be installed for?

Flease 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 (G5230635) \

choose by oneself

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

<Back Cance

(DPo vybéru moznosti "Next" se zobrazi nasledujici rozhrani. Vyberte moznost
n n
Install".

ﬁ Arduino |DE :—_'.. = X

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

Destination Folder

|C: ‘\Program Files\Arduino IDE Browse...

< Back Install Cancel

(®Probiha instalace softwaru Arduino IDE.
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&) Arduino IDE Setup —
Installing
Please wait while Arduino IDE is being installed,

Arduino IDE 2.2.1
« Badk Mext > Cancel

(©@Po dokondgeni instalace klepnéte na tlacitko 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

10Po dokond&eni instalace se na plo3e vaseho poditate objevi zastupce pro
Arduino IDE.
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©.0)

[}
yoalniiags [1lE

DPo otevieni se zobrazi nasledujici rozhrani softwaru.

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) Instalace na systému

(DKlepnéte na misto zobrazené na obrazku.

DOWNLOAD OPTIONS

o) Arduino IDE 2.2.1 R ——
Windows Msi installer
Windows zIP file
The new major release of the Arduino IDE is faster and even
more powerful! In addition to a more modern editor and a
more responsive interface it features autocompletion, code
navigation, and even a live debugger. macOS Intel, 10.14: "Mojave” or newer, 64 bits

Linux Appimage 64 bits (X86-64)
Linux ZiF 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.

@Vyberte moznost 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

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

or

JUST DOWNLOAD

or

JUST DOWNLOAD

— Y Qo

Learn mare about donating to Arduine.

(3Kdyz se zobrazi nasledujici rozhrani, znamena to, Ze se Arduino IDE stahuje.

. &
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

@Po dokondeni stahovani klepnéte na ikonu stahovani v prohlizeci a najdéte

instalacéni bali¢ek Arduino IDE.

ece M @ 0 (s ) YOO + B\
L Start Page &8 +r Start Page

Received Links
72+ Shared with You

°o® O + 8

Downloads Clear

—

arduino-ide_2.2.1_macOS_64bit.dmg
i 187.2MB ()
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®Klepnutim na instalaéni bali¢ek se zobrazi instala¢ni rozhrani. Pouze vyberte
ikonu Arduino IDE a pfesunte ji do slozky Applications, aby se program nainstaloval.

@ & Arduino IDE 2.2.1

Arduino IDE Applications

(6)Na pracovni plo$e najdéte Arduino IDE a oteviete ji.

& sketch_nov6a | Arduino IDE 2.2.1

——— '

sketch_nov6a.ino

1 void setup() {

i Output
EETH® Servogl.2.1

\‘l
ol

m

= L.
EETH Arduino_BuiltIngl.e.o

Arduino_BuiltIn@l.®.@
EfERE Arduino_BuiltIn@l.e.@
EZ#¥ Arduino_BuiltIngl.e.®

Ln1,Col1 X Noboard selected [ B
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(3) Instalace ovladace sériového portu (pokud jiz neni nainstalovan, preskocte
tento krok)

Sériovy port je typ komunikacniho rozhrani pocitace, které se obvykle pouZziva k
pfenosu dat mezi pocCitaCem a dalSimi zafizenimi, jako jsou modemy, senzory,
tiskarny, mikrokontroléry atd. USB sériovy port je nejbézné&jSim komunikacnim
rozhranim.

Obvykle je potifeba nainstalovat ovladacCe sériového portu po prvni instalaci
softwaru Arduino IDE, aby bylo mozné nahrat upraveny program do desky.

USB na sériovy port na desce fizeni ESP8266 pouZziva Cip CH340C, takze je také
nutné nainstalovat ovlada¢ tohoto Cipu. Ovlada¢ muzete bud stahnout z internetu,
nebo jej najdete ve zdrojovém balicku soubor(, ktery poskytujeme, ve slozce nazvané
"CH341SER-Driver". Poté postupujte podle nasledujicich kroku:

(DP¥ipojte jednu stranu USB kabelu k desce fizeni ESP8266 a druhou stranu do
USB portu pocitace.

@P¥i prvnim pripojeni desky ESP8266 k poditadi kliknéte pravym tladitkem mysi
na "MuUj pocitac" -> "Vlastnosti" -> Klepnéte na "Spravce zafizeni" a pod "Ostatni
zafizeni" uvidite "USB-Serial" nebo "Neznamé zafizeni".

& Device Manager — O b4

Eile Action \View Help
= B HE =

v % DESKTOP-TOOVSTI
i Audio inputs and outputs
= Computer
- Disk drives
[ Display adaptors
i Firmware

= |DE ATASATAP| controllers
E= Keyboards
@ Mice and other pointing devices
[ Menitors
[ Network adapters
~v k¥ Other devices
B USB Serial
v & Ports (COM &L LPT)
@ BEfEw0 (com)
™ Print queues
I3 Processors
B Software devices
I Seund, video and game controllers
G Storage controllers
E3 System devices
§ Universal Serial Bus controllers
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(®Nejprve kliknéte pravym tlacitkem mysi na zafizeni a vyberte moznost v hornim
menu (Aktualizovat ovladac¢ softwaru), jak je znazornéno na nasledujicim obrazku.

A Device Manager - m] X
File Action View Help

o mME HE B EXE

v & DESKTOP-TOOVST
i Audio inputs and outputs
[ Computer
s Disk drives
I Display adaptors
3 Firmware
v Human Interface Devices
== |DE ATA/ATAPI controllers
=3 Keyboards
0 Mice and other pointing devices
[ Monitors
5 Network adapters
v P Other devices

_ B8 USE ate driver
v @ Ports ( . 5
W& Disable device
=0 Printc Uninstall device
? 2”;;:: Scan for hardware changes
O i
i Sound Properties

S Storagecontroner
= System devices
i Universal Serial Bus controllers

Launches the Update Driver Wizard for the selected device.

@Poté se zobrazi moznosti "Automaticky vyhledat aktualizovany ovlada¢

softwaru" nebo "Prochazet muj pocita€ pro ovladace softwaru", jak je znazornéno na
nasledujicim obrazku. Na této strance vyberte moznost "Prochazet muj pocita¢ pro
ovladace softwaru".

10
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File Action

-.'l_l.J Device Manager

View Help

ol ARe)

HE B EX®

vvovoy v

v oW W W

W

£ w
L
=
m

Hl Cor < B Update Drivers — USE Serial

Firr How do you want to search for drivers?

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

settings.

v & Por — Browse my computer for driver software

i

Locate and install driver software m lly.

w

P
v
=]
=

Cancel

File

=@

Action

>
»
>
>
>
>
b
>
H
b
’
?

’
>
?
?
?
?
¥
?
>

3

v & DESKTC

W

i Auc
& Cor
= Dish
I Disg
W Fim
Hur
& IDE
o3 Ima
Key
B ™ic
= Mol
& Net
# Pori

g E

®
= Prin
= Prin
Ll Pro
l? Sec)
I Soft
B Soft
I'q' Sou
S Stor
= syst

8 lni

Jevice Manager

View Help

EFIEIEERE R

€ l Update Drivers - USB Serial

Browse for drivers on your computer

Search for drivers in this location:

IC:\Users\.ﬂ\dministrator\Deslctop\TutoriaIZ.0\4_CH341SER— VI | Browse...

[ Include subfolders

—> Let me pick from a list of available drivers on my computer

This list will show available drivers compatible with the device, and all drivers in the

same category as the device.

[ Next

I | Cancel

©®Po dokondeni instalace softwaru obdrzite potvrzovaci zpravu. Po dokong&eni
instalace kliknéte na "Zavfit".

11
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= - — - — = - — — - —
o Device Manager — O *

File Action View Help

e @B HD B EXO

i v :.j.'_ [
- | x
» B &« B Update Drivers — USB-SERIAL CH340 (COM11)
"
g
= | The best drivers for your device are already installed
>
.
| g Windows has determined that the best driver for this device is already installed. There may be
H l better drivers on Windows Update or on the device manufacturer's website.
> i USB-SERIAL CH340
i | =
v E
v i
F
| > | —> Search for updated drivers on Windows Update
i
H
o |
>
Close

|
(DPro potvrzeni Uspésné instalace pfipojte jednu stranu USB kabelu k desce fizeni

ESP8266 a druhou stranu do USB portu pocitace. Poté kliknéte pravym tlacitkem
mysi na "MUj pocitac" -> "Vlastnosti" -> Klepnéte na "Spravce zafizeni". Pokud byla
instalace Uspésna, uvidite néco podobného nasledujicimu obrazku.

e O X

& Device Manager
File Action Miew Help
e | @ E HE B EX®

v % DESKTOP-LDTSD7F "

i| Audio inputs and outputs
& Computer
s Disk drives
I Display adapters
! Firmware
i Human Interface Devices

- ==y IDE ATA/ATAPI controllers
% Imaging devices

» E= Keyboards
@ Mice and other pointing devices
3 Monitors
[ Network adapters
& Ports (COM & LPT)
LE USB-SERIAL CH340 (COM1] |
Print Port (LPT1)

fp communication port (COM1)
» = Print queues
. = Printers
[ Processors
By Security devices
> E‘t Software compenents
> B Software devices
uj Sound, video and game controllers

<

&y Storage controllers

B Sustern devices

2.Instalace knihovny pro ESP8266

12
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Protoze robot vyuziva desku ESP8266, je nezbytné do Arduino IDE pfidat
knihovny pro ESP8266, aby bylo mozné programovat desku ESP8266. Kdyz otevrete
Arduino IDE a prejdete na Nastroje > Deska, zjistite, Ze v Arduino IDE jsou k dispozici
pouze desky Arduino AVR Boards a ne ESP8266.

& sketch nov3a | Arduing IDE 2.2.2-nightly-20231006

File Edit Sii

sketch_no

Tools Help
Auto Format
Archive Sketch
Manage Libraries...
Serial Monitor

Serial Plotter

Firmware Updater

Upload S5L Root Certificates

Board
Port
Get Board Info

Burn Bootloader

Ctrl+T

Ctrl+Shift+]
Ctrl+Shift+M

-

Boards Manager..  Ctrl+Shift+B

Arduino AVR Boards ’

DalSim krokem je instalace knihoven pro ESP8266. Dodrzte tyto kroky:
(DOteviete File>Preferences.

sketch_now

Cpen...
Sketchbook
Examples
Close

Save

Save As..,

Advanced

Quit

°N ewﬂ

Mew Cloud Sketch

B Preferences...
+*

3a | Arduinc IDE 2.2.1

File. Edit Sketch Tools Help

Ctrl+N

Alt+Ctrd+N

Ctrl+O

Ctrl+W
Ctrl+5
Ctrl+Shift=S

Ctrl+Comma

Ctrl+Q

Ln1,Col1 X No board selected [}

(@P¥idejte adresu URL pro spravu desek.
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Preferences

Settings | Network
Sketchbook location:
c\Wsers\GS2306JS\Documents\Arduino BROWSE

[ Show files inside Sketches

Editor font size: 14

Interface scale: M Automatic 100 %

Theme: Light »

Language: English ~  (Reload required)

Show verbose output during (] compile [J upload

Compiler wamings None w
[ Verify code after upload

Auto save

[] Editor Quick Suggestions

Additional boards manager URLs: a

(3Zkopirujte URL adresu z nasledujiciho textového pole a vloZte ji do pole
“Additional Boards Manager URLs".

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

@Po piidani URL kliknéte na tlacitko "OK".
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Additional Boards Manager URLs

Enter additional URLs, one for each row

http:/farduino.esp8266.com/stable/package_esp8266com_index json
https:/iwww.arduino. me/package_esp32_index jsan|

Click for a list of unofficial board support URLs

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 e

Language: English v (Reload required)

Show verbose output during  (J compile (J upload

Compiler warnings None

([ Verify code after upload

Auto save

[ Editor Quick Suggestions

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

®Klepnéte Tools>Board>Boards Manager....

15


mailto:support@acebott.com

O f\ ey
o= A

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

ﬂ sketch_nov13b | Arduino IDE 2.2.1

File Edit Sk} Tools Help

Auto Format Ctrl+T
Archive Sketch
Manage Libraries.., Ctrl+Shift+I
BC  serial Monitor creshie-n | SKetch_nov15b.ino
Serial Plotter 1 '\."Oid setup ( ) {
Firmware Updater 2 !/ put your se
E TY|  Upload SSL Root Certificates 3
6 Board 0 Boards Manager..  Ctrl+Shift+B
Port 3
Ar‘o rduino AVR Boards L4
b}f set Board Info R {
1 Burn Bootloader [ r r7puct—yodlt Mma
Boards included in this package: 8
LilyPad Arduino USB, Arduino 9 }
Gemma, Adafruit Circuit... 1e
More info
1.86 v REMOVE

Ln4, Col2 X No board selected [

®V poli pro vyhledavani v Spravci desek zadejte "esp8266" a vyberte verzi 2.4.2
k instalaci.

& sketch_declb | Arduino IDE 2.2.1 - m} X

File Edit Sketch Tools Help

BOARDS MANAGER sketch_dec1b.ino
1 esp8266 1 void setup() {
2 // put your setup code here, to run once:
g Type:  All v 3
4 }
espB8266 by ESP8266 5
Community 6 void loop() {
2 4 2 installed 7 // put your main code here, to run repeatedly:
Boards included in this package: &
SparkFun ESP8266 Thing Dev, 9 } -
SweetPea ESP-210, Seeed Wio... 19

More info

242 ~ REMOVE

(DPo zobrazeni tohoto rozhrani vy¢kejte, dokud neni instalace dokoncena, poté
zavfete Arduino IDE.
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@ skeich_novi5a | Arduino IDE 2.2.1 - m] X

File Edit Sketch Tools Help

Select Board - L O
BOARDS MANAGER sketch_novi5a.ine
aan3? 1 void setup() {
] 2
i 3
4 ¥
5 5
6 0id loop(
ckage: 8
- [: S
16
E

esp-elf-gdb@11.2 20220823

208220823 installed
12.9-esp32-208230419

d-esp32@ve.12.0-esp32-20236419 installed
11ing platform esp32:esp32§2.0.14
Configuring platform.

AlatForn epazespaagaa e sl Ted (@ Successfully installed platform esp32-2.0 14

8265 In1,Col1 X Noboardselected 31 B

Poznamka: Instalacni baliCek je zvefejnén na GitHubu, takZe instalace mize byt
ovlivnéna rychlosti internetu. Pokud se instalace nezdafi, zkuste to prosim nékolikrat.

(®Znovu oteviete Arduino IDE, poté piejdéte Tools>Board a uvidite moznost

desky esp8266.

& sketch declb | Arduino IDE 2.2.1

File Edit Sketch Tools Help
Auto Format Ctrl+T

Archive Sketch

Manage Libraries.. Ctrl #Shift+1

sket

Serial Monitor Ctrl+Shift+M

Serial Plotter

Firmuware Updater

Upload SSL Root Certificates

Board: "NodeMCU 1.0 (ESP-12E Module)” > Boards Manager..  Ctrl+Shift+B

/ Port: *COM3" 3
Arduino AVR Boards »

Get Board Info
esp32 »

| * =sp8266 | »

CPU Frequency: "80 MHz"

Debug port: "Disabled”
Debug Level: "None"

1 Erase Flash: "Only Sketch®
Flash Size: "M (1M SPIFFS)”
lwIP Variant: "v2 Lower Memory”
Upload Speed: *115200°
WTables: "Flash”

Burn Bootloader

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

Il .Seznameni s hardwarem

1.Seznameni s ESP8266

ESP8266 je WiFi modul s nizkou spotfebou a vysokym vykonem. Integruje
funkce WiFi a TCP/IP protokolovy stack, umoznujici komunikaci s hlavnim fadi¢em
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pres sériovou linku. Je vhodny pro mobilni zafizeni, nositelnou elektroniku a aplikace
Internetu véci.
Vyvojové desky s ESP8266 zahrnuji: ESP-01, ESP-12E, NodeMCU a dalsi.

GPIo1s}{ Hcs } Hes )

ADCO B 2y - lEclr : GPI016)—{ USER J—{(WAKE |
o o] (GPi0s)
O o #C g
SDD3 o ] s €= 1 (GPI00
SDD2 Lo i (ePio2]
SDD1 o ) g 3.3V
o | GND ]
SDDO Co ] (GPIO14)
SDCLK o ) [GPi012) (HMISO)
e GPI013}—{HMOSI |-{HMOSI)
o ]
Lo Tl
o
O:
Lo B

1°

2.Testovaci vyvojové prostredi

Po nainstalovani Arduino IDE a rozSifeni knihoven pro ESP8266 muzeme ovérit
uspésnou instalaci prostfedi pomoci jednoduchého programu. Postupujte podle
nasledujicich kroku:

(DP¥ipojte desku k poditaci. Oteviete Arduino IDE a klepnéte na "Nastroje", poté
vyberte "ESP8266" a zvolte "NodeMCU 1.0 (ESP-12E Model)".

sketch_declb | Arduino IDE 2.2.1

CrleT
Ctrl+Shift+1
Ctrl+Shift:M
Serial Plotte
Generic ESP8266 Module
Brmware pdater Generic ESPB285 Module
Upload SSL Root Certificates OB e P ey
2 I Board: "NodeMCU 1.0 (ESP-12E Module)” I > Boards Manager..  Ctrl+Shift+B Adafruit Feather HUZZAH ESP8266
Port: "COM3" » ) XinaBox CWO1
Arduino AVR Boards ’ B )
Get Board Info B ESPresso Lite 1.0
»
= ESPresso Lite 20
CPU F 3 » |  espB266 | » e
oenix 1.
Deb 3
e Phoenix 20
Deb 3
o NodeMCU 0.9 (ESP-12 Module) —
£ “Only Sketch” v
1 e o s 4 |/ NodeMCU 1.0 (ESP-12E Module)
L
Olimex MOD-WIFI-ESPB266(-DEV)
lwlP Lower M d v
® s SparkFun ESPB266 Thing
Upload Speed: "115200" »
s SparkFun ESPE266 Thing Dev
VTables: "Flash” »
SweetPea ESP-210
Burn Bootloader LOLINWEMOS) D1 R2 & mini
LOLINOWEMOS) D1 mini Pro
LOLINOWEMOS) D1 mini Lite
Welos D1 R
ESPino (ESP-12 Module)
ThaiEasyElec's ESPino

Wifinfo
In 10, Col 1T NodeMCU 1.0 X onnected] Q
Arduino

@Vyberte sériovy port (mlzete zkontrolovat ¢islo sériového portu v Spravci
zarizeni na vasem pocitaci a poté zkontrolujte, zda se tento port zobrazuje v nabidce
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portu). Kazda deska muze mit odliSné Cislo COM, takze vyberte ten, ktery odpovida

vasemu aktualnimu portu.

;ﬁ' Computer Management (Local
v ‘[['l' Systern Tools
> () Task Scheduler
s 2] Event Viewer
» [l Shared Folders
_% Lzcal Users and Groups
5 (®) Perfformance

EH Computer
o sk drives

* Firmware

.‘} Device Manager

w =2 Storage
= Disk Management

B3 Services and Applications » [ Monitors

v A WMM-202311270940
i Audioinputs and outputs

» L Display adapters

Eﬂ Human Interface Devices
'ﬁ [DE ATASATAP] controllers

@ Mice and other pointing devices

; I? Metwork adapters
v i Ports (COM & LPT)

[ _USB-SERIAL CH340 (COM3) |

= Print queues
L} Processors

sketch_dec21a | Arduino IDE 2.2.1

Auto Format

Archive Sketch

Manage Libraries...

sketch

1
2
3
4
5
&)
7
8
9

Serial Monitor

Serial Plotter

Firmware Updater

Upload SSL Raoot Certificates

Board: "NodeMCU 1.0 (ESP-12E Module)"
Port: "COM3"

Get Board Info

CPU Frequency: "80 MHz"

B
]

Debug port: "Disabled”

Ctrl+Shift+|
Ctrl + Shift+M

ﬁ communication port (COM1)

4 Serial ports
COM1
v COM3
3

|

(3)Oteviete soubor "1.1hello_esp32.ino" ve sloZce "Tutorial2.0\2.Arduino
program\Lesson 1\1.1hello_esp32". Pfipojte ESP8266 vyvojovou desku k pocitaci
pomoci USB kabelu a vyberte spravnou desku a port v Arduino IDE. Poté nahrajte kod
do desky ESP8266. Baudova rychlost by méla byt nastavena na 115200. Po nahrani
kédu byste méli vidét v sériovém monitoru opakovany vystup "Hello, ESP8266!".
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[ sketch_nov30c | Arduino IDE 2.2.1 - 0 b

File Edit Sketch Tools Help

¥ NodeMCU 1.0 (ESP-12...

4

¢ sketch _nov30c.ino
1 void setup() {
2
3 Serial.begin(115200);
4
5 [} -
6
7 void loop() {
8
9 Serial.println("Hello, ESP8266!");
10 delay(10@0);
11
S ]
Output =

Ln 12, Col 2 NodeMCU 1.0 (ESP-12E Module) on COM3 [22 B

221 - o x
sketch_nov30c.ino 1

p void setup() {

: |

3 Serial.begin(115200);

4

5 }

6

7  void loop() { 1w

8

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

1e delay(1000);

11

120 3

Output  Serial Monitor X

No Line Ending ~ | 1

o ESPS766
Ln7, Col 14 NodeMCU 1.0 (ESP-12E Module)on COM3 (22 B

[I1.Rizeni servomotortl

1.Seznameni s rozSifujici deskou pro servomotory

Deskovy rozSifova¢ pro servomotory slouzi hlavné k pfipojeni osmi servomotor(
a pod kontrolou hlavni desky ESP8266 fidi pohyby servomotoru. PFi pouziti
rozSifovace pro servomotory dbate na nasledujici body:
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® Pfipojeni k hlavni desce: ZaSroubujte piny ESP8266 do zasuvky na
rozSifovaci pro servomotory a dejte pozor, aby USB port hlavni desky byl na
stejné strané jako prepinaC na rozSifovaci.

® RezZim nabijeni: PFi pfipojeni baterie a pfepnuti spinace na POLOHU OFF
pripojte nabijeci USB kabel k rozSifovaci pro servomotory.

® RezZim pouzivani: Pfepnéte spina na POLOHU ON.

(GPIO15)D8

(GPIO13)D7

(GPIO12)D6

(GPI014)D5

Switch
ON OFF

- D4(GPI02)

- D2(GPIO4)

-D1(GPIOS5)

- DO(GPIO16)

Programming
interface

2.Program pro fizeni servomotort

(1) Popis pind na desce rozsirujiciho servomotoru

Cislo Pinové é&islo rozsitujici desky Cislo pinu GPIO na ESP8266
1 DO GPIO16
2 D1 GPIO5
3 D2 GP104
4 D4 GP102
5 D5 GP1014
6 D6 GPIO12
7 D7 GP1013
8 D8 GPIO15

(2) Definice pinti servomotoru

(DBé&zné maji servomotory 3 fidici draty: napajeci, zemni a signalni.
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@Definice pini servomotoru: Hnédy drat - GND, Cerveny drat - 5V, OranZovy
drat - signal.
(3P¥ipojeni servomotoru k rozsifovaci desce je nasleduijici:

Servomotor Rozsirujici deska llustrace

Hnédy drat -
Cerveny drat +
Oranzovy drat D6(GPIO12)

(3) Kroky pro fizeni servomotoru

(DOteviete soubor "1.2Servo-Test.ino" v adresafi "Tutorial2.0\2.Arduino

program\Lesson 1\1.2Servo-Test". Pomoci USB kabelu pfipojte ESP8266 vyvojovou
desku k pocitaci a vyberte spravnou desku, procesor a port. Nahrajte kdd do
ESP8266 vyvojové desky.

Pred nahranim kodu prepnéte prepinac servo rozsifovaci desky do polohy OFF;
po nahrani kédu pfepnéte prepinac servo rozsifovaci desky do polohy ON.
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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}); ittaches
7 for (pos = 18; pos <= 178; pos += 1) {
8 F £
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

@Pokud je servomotor v pofadku, mél by se otacet od 0 stupiiti do 180 stupn,
poté zpét od 180 stupnd do 0 stuprid a nakonec by se mél zastavit ve 90° pozici.

(3Rozbalte dodanych 8 servomotoru z baleni a provedte stejny postup testovani
s kazdym z nich, abyste zajistili, ze kazdy servomotor je v pofadku.
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Lekce 2: Sestaveni robota

I .Seznam prislusenstvi

_M3*25MM Dual-pass

M3 Nickel-Plated

M2 Nickel-Plated

ESP8266 V1.0 Spider-Shield-V1.0 Servo pr— USB Cable 1M
1PC 1PC MGS90 9G (Lo, 1PC
v 8PCS -
o th ¥
Screwdrive % Acrylic Nylon Cable M3*10MM Round
1PC HE Board Ties Head Screws
i HED 1Pack 3PCS 20PCS
[ = HED = *‘\m
L= D 3 -
e | B -5 # o

M2.5*4MM Round

Copper Pillar B Nuts Nuts Head Screws
| 5PCS q % 10PCS (=% 20PCS 2PCS
5 . . "'-‘ L \.
o _g G m—— b § N ) ‘”-a ] \\t',
7 i N
M2*14MM Round
&4 Head Screws
= 20PCS
< |
=R AN
rﬁ‘r’

II.Seznam konstrukénich dilt

<> &
" X
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IIl.Montazni postup
1.Sundani ochranné félie z akrylatovych konstrukénich dilt

2.Instalace rozsirovaci desky pro servomotory na télo

Pouzijte 4 ks Sroubu M3*10 s kulatou hlavou a 4 ks dvoutfmenovych mosaznych
sloupkt M3*25 k upevnéni rozsifovaci desky na télo, jak je znazornéno na
nasledujicim obrazku.

3.Instalace servomotoru na télo
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4.Instalace zakladni desky ESP8266

Instalace zakladni desky ESP8266 na rozsifovaci desku pro servomotory. USB
port zakladni desky ESP8266 a spinac na rozSifovaci desce pro servomotory by mély
byt na stejné stranég, jak je znazornéno na nasledujicim obrazku.

5.Instalace packy servomotoru na Coxu

Pouzijte 2 ks samonavrtavacich Sroubu s kulatou hlavou M2*8 k upevnéni packy
servomotoru a konstrukéniho dilu Coxu dohromady, jak je znazornéno na
nasledujicim obrazku.

6.Instalace Coxu a Femuru dohromady

(1) Pouzijte 2 ks Sroubll M3*10 s kulatou hlavou a 2 ks matice M3 k upevnéni

konstrukéniho dilu Coxu a konstrukéniho dilu Femuru dohromady, jak je znazornéno
na nasledujicim obrazku.
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)

(2) Instalovany vysledek by mél vypadat takto.

(3) Podobné, instalujte zbyvajici tfi, takze vysledek vypada jako na nasledujicim

obrazku, pamatujte na spravny smér - dva smérem doleva a dva smérem doprava.

L P399

7.Pripojte ¢tyri servomotory na rozsirovaci desku pro servomotory

na téle

VloZte kabely servomotoru do fidici desky podle nasledujiciho obrazku (vénujte
pozornost poradi zapojeni servomotoru - hnéda barva v kabelu servomotoru je GND,
cervena je VCC, Zluta je signalovy vodi€, nezapomente, Zze nemuzete zapojit kabely
servomotoru obracené).
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8.Instalujte €tyfi nohy

(1) Pouzijte 2 ks Sroubll M2*14 s kulatou hlavou a 2 ks matic M2 k upevnéni

servomotoru a konstrukéniho dilu Tibie dohromady, jak je znazornéno na
nasledujicim obrazku.

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

Poznamka: Dva Tibia jsou instalovany podle obrazku vlevo, zatimco dalSi dva
jsou instalovany podle obrazku vpravo.

(2) Poinstalaci bude vysledek vypadat nasledovné.
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1

'

(3) Poinstalaci vSech ¢tyr drapk je pfipevnéte k noham a snazte se udrzovat je
CO nejvice vodorovné.

- 3

Pfed upevnénim &tyf servomotorl na otacivém kotouci projdéte kabely
servomotoru otvory pro pruchod kabell, jak je znazornéno na nasledujicim obrazku.
Poznamka: MWNeukotvuijte otadivy kotoué v této fazi.

(2Béhem instalace nedotykeijte se otacivého kotouce.

Prolévaci otvor

9.Pripojte Ctyri stehna

(1) Podle Uhlu znazornéného na nasledujicim obrazku nainstalujte otacivy

kotouc, snazte se udrzet co nejvice svisle.
Poznamka:
(DZde zatim nezajistujte otacivy kotoud.
(2Bé&hem instalace neotacejte servomotorem.
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(2) Vysledek po instalaci by mél vypadat jako na nasledujicim obrazku.

10.Pripojeni kabelti servomotort v dolni ¢asti nohy

Vlozte kabely servomotoru do desky fizeni, jak je znazornéno na nasledujicim
obrazku (davejte pozor na poradi kabell servomotoru, hnédy kabel je GND, &erveny
je VCC, Zluty je signalovy kabel, dulezité je, aby nebyly pfipojeny naopak).
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11.Instalace horni casti téla

Po uspofadani kabelu je zafixujte zipovym paskem a upevnéte dil Body-Top
Ctyfmi Srouby M3*10 s kulatou hlavou, jak je znazornéno na obrazku nize.
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12.Po dokonceni instalace vypada koneény vysledek takto

Zde jsme! Ctyfnohy biomechanicky pavouk je nyni kompletné sestaven!
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Lekce 3: Inicializace polohy
I .Nulova poloha

1.Poloha nula je zobrazena na nasledujicim obrazku

ALEBVI

V prubéhu montaze jsme robota umistili do pocateéni pozice podle navrhu. Tato
pozice je poCatecCni poloha robota, coz je jeho nulova poloha. Nicméng, jaka je uhel
kazdého serva v této pozici? Na zacatku jsme nezadefinovali uhel kazdého serva,
takze i kdyz ma vas sestaveny robot nulovou pozici, neznate uhel kazdého serva. Po
nastaveni programu pro nulovou polohu je nutné serva sundat a znovu je namontovat
do této nulové polohy.

2.Poloha pinu serva odpovidajici pozici

Po instalaci robota kazdé servo prebira ruzné funkce robota. Pokud chceme
pomoci programu ovladat uhly kazdého serva a dosahnout rtiznych funkci, musime
znat Cisla pint kazdého serva.
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Robot pouziva celkem 8 serv, z nichZ 4 jsou na vnitini strané a 4 na vnéjsi stran
€. Pro snadnéj$i zapamatovani nazyvame serva na vnitini strané robotovymi rameny
a ta na vnéjsi strané robotovymi drapy. Zaroven jsou serva rozdélena podle riiznych

pozic vzhUru, dold, vpravo a vlevo. Proto jsme 8 poloh serv rozdélili do kategorii:

pravy horni drap, pravy horni rameno, pravy dolni drap, pravy dolni rameno, levy horni
drap, levy horni rameno, levy dolni drap, levy dolni rameno.
Jeho odpovidajici pinové Cislo je uvedeno v nasledujici tabulce:

Cislo Cislo | Pozice Schéma
pinu serva
1 | GPio14 | Right
upper paW u left Right upp
pper le ight upper
2 | cepio1z| Right e am(s) (G2 Mo
upper arm
Lower \
3 GPIO13 right arm
4 | GPIOT5 | Right
ower paw
5 GPIO16 Left upper
paw
6 GPIO5 Upper left / \
arm Left lower Right lower
paw(G2) . paw(G15)
7 GPI04 LOV;?[:]'Gft Laor\:vﬂf.?relj)ft L;\;vnt?re‘r;%r)ﬁ
Left lower
8 GPIO2 paw

II .nastaveni programu na nulovou pozici

1.Program na nulovou pozici
Otevrete "Tutorial2.0\2.Arduino program\Lesson 3\3.1zero_0', pfipojte ESP8266

vyvojovou desku k pocitai pomoci USB kabelu a vyberte spravnou vyvojovou desku
a port. Nahrajte kéd do ESP8266 vyvojové desky.

Pfed nahranim kédu prepnéte spinac servo rozsitujici desky do polohy OFF a po
nahrani kédu jej pfepnéte zpét do polohy ON.

Ukazka kodu:
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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. Nastaveni uhlu servomotoru
V tuto chvili vidime, Ze servomotory robota neodpovidaji nulové poloze (pokud

jsou uplné shodné, preskocte tento krok), takZze podle jiZ nahrana programu znovu
nainstalujeme servomotory do nulové polohy. Poté se nulovy uhel a poloha robota
shoduji.
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Poznamka: Kvuli mezefe ve zubovém kole servomotorld nemusi byt mozné je
presné nainstalovat do nejlepSiho stavu, takze midze dochazet k mirnému odchyleni.

Tento jev je normalni.

3.Nainstalujte Srouby servohornu
Po finalnim nastaveni upevnéte osm servohorntd pomoci osmi krouzkovych

Sroubl M2.5%4.

R
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Pravidla pohybu kazdého serva na jednotlivych pozicich jsou popsana v
nasledujici tabulce:

Cis | Cislo | Pozice

! - Pohybovy rezim Schéma
o pinu serva

Right
1 | GPIO14 | upper | Uhel je vétsi, servomotor se

paw pohybuje vyse

Right

Uhel je vétsi, servomotor se

2 GPIO12 upper pohybuje dopfedu

arm forward
3 GPIO13 'Lower Uhel je vétsi, servomotor se
right arm pohybuje dopiedu
Right Uhel je vétsi, servomotor se o o
4 | GPIO15 | lower ) ’
paw pohybuje dold
Left

5 GPIO16 upper Uhel je vetsi, servomotor se

paw pohybuje doll
6 GPIO5 Upper | Uhel je vétsi, servomotor se
left arm pohybuije vzad
7 GPIO4 Lower Uhel je vétsi, servomotor se
left arm pohybuje vzad
Left Uhel je vétsi, servomotor se
8 GPIO2 lower ) ;

paw pohybuje nahoru

37


mailto:support@acebott.com

Qe )

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

Lekce 4: Pohyb robotl vpred a vzad

Zakladni ovladaci pohyby robota zahrnuji pohyb vpfed, vzad, doleva a doprava,
stejné jako otaceni. Jakmile zvladnete tyto zakladni pohyby, mlzete je kombinovat a

vvvvvv

I .Program pro rezim ¢ekani

Pfed pfechodem na jiné stavy robot potfebuje pfipravit sebe a své systémy do
ur€itého stavu, ktery umozni rychly pfechod na dalSi akce.

Otevrete soubor "4.1standby.ino" ve slozce Tutorial2.0\2.Arduino
program\Lesson 4\4.1standby, pfipojte ESP8266 vyvojovou desku k pocitaci pomoci
USB kabelu a vyberte spravnou desku a port. Poté nahrajte kéd na ESP8266
vyvojovou desku.

Pfed nahranim kédu pfepnéte prepinac servo rozsitfujici desky do polohy OFF; po
nahrani kédu prfepnéte prepinac do polohy ON.

//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

Po nahrani programu zjistite, Ze ¢tyfi paze robota jsou uspofadany ve tvaru "X" a
Ctyfi drapy jsou natoCeny dovnitf, coz je pozice pfipravena k akci. Tato pozice se
nazyva rezim pfipravy.
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II .Program predniho pohybu

Otevfete soubor ,4.2forward.ino“ v adresafi , Tutorial2.0\2.Arduino
program\Lesson 4\4.2forward“. Pfipojte desku ESP8266 k pocitati pomoci USB
kabelu a vyberte spravnou desku a port v Arduino IDE. Nahrani kédu na desku
ESP8266.

Pfed nahranim pfepnéte prepinac desky serva na polohu ,OFF“, a po nahrani
prepnéte prepinac zpét na polohu ,ON®.
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/Creates an array of action decompositions for moving forward
/[There are 11 arrays with 9 columns
1G14 G12 G13 G15 G16 G5 G4 G2 MS (The latter is uniformly

sorted according to this pin)

raised

raised

back

//Sets the forward function

/IReady 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

/IRight 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



mailto:support@acebott.com

O f\ ey
O=f A0

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

Po nahrani programu si vSimnete, Ze ramena a klepeta na jedné diagonale robota
provedou stejny pohyb, zatimco ramena a klepeta na protilehlé diagonale se pohybuiji
stfidavé, coZz umoziuje pohyb vpred.

R0

III.Programy, které se pohybuji pozpatku

Otevrete soubor ,4.3back.ino® ve slozce Tutorial2.0\2.Arduino program\Lesson
4\4.3back. Pripojte ESP8266 vyvojovou desku k pocitaci pomoci USB kabelu a
vyberte spravnou desku a port v Arduino IDE. Nahravejte kéd na ESP8266 vyvojovou
desku.

Pfed nahranim kddu nastavte prepinac rozsifovaci desky servomotor( na pozici
OFF. Po nahrani kddu prepnéte prepinac rozsifovaci desky servomotort zpét na
pozici ON.
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//Creates a backward-moving action decomposition array

/IReady 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
/ILeft upper paw and right lower paw drop
/IRight upper paw and left lower paw are
raised
//Left upper arm and right lower arm forward
/IRight upper paw and left lower paw drop

//Sets the backoff function

//Running the backoff program

/[Calling the backoff function

Po nahrani programu zjistite, Ze koncetiny a klesté na diagonale robota provadé;ji
stejny pohyb, a obé dvojice koncetin se stfidavé pohybuji dozadu.
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IV.RozSirené ukoly

VySe uvedené navody jiz ukazaly, jak se robot pohybuje vpfed a vzad, takze
nasledujicim rozsifenym ukolem ovéfte své znalosti. Doporu€ujeme si nejprve
vyzkouset postup sam a poté si pfecist navod.

(1)popis ukolu

Cyklus pro pohyb robotu vpfed ftfikrat, poté cyklus pro pohyb vzad dvakrat a
nakonec prechod do rezimu Cekani.

(2)Referenéni program

Otevrete soubor '4.4expand.ino' v adresafi Tutorial2.0\2.Arduino program\Lesson
4\4 4expand, pfipojte ESP8266 vyvojovou desku k pocitaci pomoci USB kabelu a
vyberte spravnou desku a port v Arduino IDE. Poté nahrajte kod do desky ESP8266.

Pfed nahranim kodu pfepnéte prepinac rozsifujici desky servomotor( do polohy
OFF a po nahrani kédu prepnéte prepina¢ do polohy ON.

Upozornéni: Inicializace a definice funkci jsou stejné jako v pfedchozich ¢astech,
zde je zobrazena pouze ¢ast kddu pro spusténi programu.

//Move forward three times

//IMove backwards twice

/[Standby mode
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Lekce 5: Otoceni robota doleva a doprava

V predchozich lekcich jsme se uz naucili programy pro pohyb robota vpred a
vzad, ale v této lekci budeme pokraCovat a nauCime se otoCeni robota doleva a
doprava. Tato funkce je pro pohyb robota velmi dllezita, protoze umoznuje robotovi
dostat se na jakékoliv misto na roviné.

Pokud chcete zménit uhel oto€eni, musite upravit uhly G12, G4, G13 a G5. Kvli
chybam v realném otocCeni a tfeni jsou uhly otoCeni obvykle jen polovinou uhlu otaceni
servo motorkl v pozici "paze". Napfiklad od 90° do 135°, tj. otoCeni o uhel 45°, ale
skute€ny uhel oto¢eni bude pouze 22,5°. Pokud zménite uhel z 90° na 150°, bude
uhel oto€eni 60 stupnid, takze skutecny uhel oto€eni bude 30°, a tak dale. AvSak kvuli
konstrukci jsou uhly oto€eni servo motorkl robota obvykle omezeny, proto se
nedoporucuje prekracovat uhly oto€eni pres 60°.

I .Program pro otoceni doleva

Otevrete "5.1turn_left.ino" v Tutorial2.0\2.Arduino program\Lesson 5, pfipojte
ESP8266 vyvojovou desku pomoci USB kabelu k pocitaci a vyberte spravnou
vyvojovou desku a port. Nahrajte kéd na ESP8266 vyvojovou desku.

Pfed nahranim nastavte spinac rozSifovaci desky serv a po nahrani kddu ho
vratte do polohy ON.
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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)

Nahranim programu zjistite, Ze robot nejprve provede rotaci ¢tyf pazi a nakonec

provede rotaci téla doleva.
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I .Program pro otoceni doprava
5.2turn_right.ino" soubor v Tutorial2.0\2.Arduino program\Lesson 5\5.2turn_right
oteviete a pomoci USB kabelu pfipojte desku ESP8266 k pocitaci. Vyberte spravnou

desku a port a nahrat kéd do desky ESP8266.
Pfed nahranim programu pfepnéte pfepinac rozsifovaci desky serv do polohy

OFF; po nahrani pfepnéte pfepinac zpét do polohy ON.

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

/[Ready 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

Program nahran, mazete si vS§imnout, Ze robot nejprve provede rotaci pazi a poté
provede posledni rotaci téla smérem doprava.



mailto:support@acebott.com

o= 20

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

III.rozsireny ukol

VySe uvedeny vyukovy program uz ukazal, jak robot muze provadét pohyb doleva
a doprava. Proto nyni pfichazi na fadu rozsifujici ukol, ktery vam umozni otestovat
vase znalosti. Doporu€ujeme nejprve vyzkouset ukol sami a poté se podivat na
vyukovy program.

(1)popis ukolu

Kombinujte obsah predchozich lekci a vytvofte program pro robota, ktery se
pohybuje podobné jako Etverec.

(2)Referencni program

Otevrete ,Tutorial2.0\2.Arduino program\Lesson 5\5.3expand2.ino”, pfipojte
ESP8266 vyvojovou desku k pocitaci pomoci USB kabelu a vyberte spravnou
vyvojovou desku a port. Poté nahrajte kéd do ESP8266 vyvojové desky.

Pfed nahranim kédu nastavte prepinac servo rozsifovaci desky do polohy OFF a
po nahrani kédu prepnéte prepinac servo rozsifovaci desky do polohy ON.

Pozor: Parametry programu je tfeba upravit podle skuteCného vysledku provozu.
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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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Lekce 6: Pohyb robota doleva a doprava

V minulych lekcich jsme se jiz naudili, jak robot pohybovat vpfed a vzad, a také
jak ho otacet doleva a doprava. Nicméné, robot ma i dalSi zajimavé zpusoby pohybu,
jako je napfiklad chuze na stranu. Takze nyni se spole¢né podivame na to, jak robot
pohybovat do stran.

I .Jedna, program pro pohyb doleva
Otevrete soubor 6.1left_move.ino ve slozce Tutorial2.0\2.Arduino
program\Lesson 6\6.1left_move. Pfipojte ESP8266 vyvojovou desku k pocitaci
pomoci USB kabelu a vyberte spravnou vyvojovou desku a port. Nahrajte kéd do
ESP8266 vyvojové desky.
Pfed nahranim kodu presunte pfepinac rozsifovaci desky serv do polohy OFF; po
nahrani kédu presurite pfepinac zpét do polohy ON.

//Create an array of moves to the left

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

51


mailto:support@acebott.com

Qe )

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

//Sets the function to move to the left

// Run the program moved to the left

Po nahrani programu si vSimnéte, Ze pohyb robotu doleva je velmi podobny
pohybu vpfed a vzad, jen smér je opacny.

Il .Program pro pohyb doprava
Otevrete ,6.2right_move.ino® v Tutorial2.0\2.Arduino program\Lesson
6\6.2right_move, pfipojte ESP8266 vyvojovou desku k pocitai pomoci USB kabelu,
vyberte spravnou vyvojovou desku a port a nahrajte kdd do ESP8266 vyvojové desky.
Pfed nahranim kodu pfepnéte prepinac rozsifujici desky serv motor( do polohy
OFF a po nahrani kédu prepnéte prepina¢ do polohy ON.

52


mailto:support@acebott.com

O A )
O\

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

//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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WX

[II.rozsireny ukol

Na zakladé relativné snadnych pohybUl doleva a doprava by bylo skvélé, kdyby

se robot po pohybu mohl pozdravit s divaky, ze?

Otevrete soubor "6.3say_hello.ino" ve slozce "Tutorial2.0\2.Arduino
program\Lesson 6\6.3say_hello". Poté pfipojte vyvojovou desku ESP8266 k pocitadi
pomoci USB kabelu, vyberte spravnou vyvojovou desku a port a nahrajte kéd do
vyvojové desky ESP8266.

Pfed nahranim kodu se ujistéte, Ze prepinac rozsifujici desky serv je v poloze

OFF; po nahrani kodu prepnéte prepinac rozsitfujici desky serv do polohy ON.
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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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Lekce 7:Program tance robotu v

Na konci jsme kone&né dokoncili u€eni zakladnich pohybu, rotaci a translaci
robota. Véfim, Ze uz mate néjaké napady, které byste chtéli co nejdfive realizovat na
robotovi. V této lekci se naucite, jak realizovat nékolik tane¢nich pohybU robota,
doufam, Ze vam to otevie nové moznosti a inspiruje vas k vytvoreni jesté
zabavnéjsich efektu.

I .Zakladni tanec¢ni krok

Otevrete soubor '7.1dance.ino' v adresafi Tutorial2.0\2.Arduino program\Lesson
7\7.1dance1". Pfipojte ESP8266 vyvojovou desku k pocitaci pomoci USB kabelu a
vyberte spravnou desku a port pro nahrani kodu na ESP8266 v Arduino IDE.

Pfed nahranim programu pfepnéte pfepinac rozsifovaci desky serv u na OFF a
po nahrani programu prepnéte prepina¢ na ON.
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///Create 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

VySe uvedené zakladni tance ukazuji, Ze kazda drapka robota provadi pohyb

techniku.
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II .Stfredné pokrocilé tanecni kroky

Otevrete soubor 7.2dance2.ino v adresafi Tutorial2.0\2.Arduino program\Lesson
7\7.2dance2 a pomoci USB kabelu pfipojte vyvojovou desku ESP8266 k pocitaci.
Vyberte spravnou desku a port a nahrajte kod na vyvojovou desku ESP8266.

Pfed nahranim pfepnéte spinac rozsifovaci desky serv na pozici OFF a po
nahrani zpét na pozici ON.
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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

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

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

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

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

//Right 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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Stfedné tézké tance vypadaji dobfe? Muzete vidét plynulé pohyby robota
doprava a doleva, coz je jiz o mnoho bohatsi, nasleduje pokrocilé tance.

[II.pokrocilé tance

Opened "7.3dance3d.in0" in Tutorial2.0\2.Arduino program\Lesson 7\7.3dance3.
Connected ESP8266 development board to the computer using a USB cable, selected
the correct development board and port, and burned the code to the ESP8266
development board.

Before uploading, switched the toggle switch of the servo expansion board to the
OFF position; after uploading, switched the toggle switch of the servo expansion
board to the ON position.
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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
//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
//Standby mode

/[A function to set advanced steps

//Run the advanced step program
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PokrocCily tanec ukazuje, jak robot provadi cviky znamé jako ,kliky“ - leva dolni
paze a prava dolni paze stfidavé klesaji a stoupaji, coz vytvafi dojem, ze robot
podpira télo pomoci ,obou pazi a jedné nohy*. Je to opravdu uzasne.

XK REK

IV.rozsireny ukol

Naucili jste se vySe uvedené tfi druhy tancu, nezjistili jste, Ze robot je celkem
zabavny? S pomoci riznych sestav tanct maze robot predvést rizné pohyby. Véfim,
Ze uz mate chut to vyzkousSet. PokraCujeme rozSifenim ukolu k dalSimu zlepSeni
vasich dovednosti.

(1)popis ukolu
Aplikujte sériovou komunikaci pro ovladani tance robota. Napfiklad: po zadani "1"
pres sériovou linku, robot zahraje zaCateCni tanec¢ni krok; po zadani "2" zahraje stfedn

€ pokrodily tanecni krok; po zadani "3" zahraje pokrogily tane¢ni krok.

(2)Referencni program

Otevrete soubor '7.4expand.ino’ ve slozce Tutorial2.0\2.Arduino program\Lesson
7, pfipojte vyvojovou desku ESP8266 k pocitaci pomoci USB kabelu a vyberte
spravnou vyvojovou desku a sériovy port. Poté nahrajte kdd do vyvojové desky
ESP8266.

Pfed nahranim kddu nastavte prepinac rozsifovaci desky servomechanismu na
pozici OFF; po nahrani kédu pfepinac nastavte na pozici ON.

Nastavte baudovou rychlost.

Serial.begin(115200);

Vytvoite novou proménnou pro pfijeti dat ze sériového portu.

String item;

item =",

Programova logika.
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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

Ujistéte se, ze v sériovém monitoru neni nastaven zadny konec radku a ze

rychlost pfenosu je nastavena na 115200.

Output  Serial Monitor x ~a ¥l O =

Message (Enter to send message to 'NodeMCU 1.0 (ESP-12E Module)' on "COMS’) No Line Ending v|| 115200 baud -
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Lekce 8: Ovladani robota pres WiFi

I .APP stahovani

(1)Pokud pouzivate zarizeni s iOS, vyhledejte klicové slovo "ACEBOTT" v App
Store a provedte stahovani. Pokud pouzivate zafizeni s Androidem, vyhledejte
klicové slovo "ACEBOTT" v obchodé Google Play a provedte stahovani. lkona
aplikace je zobrazena na nasledujicim obrazku.

ACEBOTT =~ NS

i ey
stars @ y
,//

P

_ ACEBOTT

Exploring
Travel

i

(3)Po kliknuti na aplikaci se dostanete na vybérovou obrazovku, kde vyberete
roboty na ¢tyfech nohach.

Polar exploration vehicle Quadruped Bionic Spider Robot
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(4)Vstupte do ovladaciho rozhrani robota. (Nyni nelze pfimo ovladat, je nutné
nahrat program.)

II .Stahovani programu

1.Program pro ovladani robota pres WiFi

Momentalné neni mozné ovladat robota pomoci aplikace. Nejprve je tfeba nahrat
kontrolni program WiFi do robota.

Oteviete soubor ,8.1app_control.ino“ v adresafi Tutorial2.0\2.Arduino
program\Lesson 8\8.1app_control. Pfipojte ESP8266 vyvojovou desku k pocitadi
pomoci USB kabelu a vyberte spravnou vyvojovou desku a port. Nahrajte kéd do
ESP8266 vyvojové desky.

Pfed nahranim kodu prepnéte pfepinac rozSifeni serva na desce na polohu OFF.
Po nahrani kédu pfepnéte prepinac rozSifeni serva na desce na polohu ON.

2.Pripojeni k WiFi
Mobilni telefon vyhledeijte bezdratové sité WiFi (vypnéte sdileni sité GPRS a
dalsi sité a zajistéte, Ze WiFi je jedinou pouzivanou siti) (konkrétni postup naleznete

u

v menu telefonu v sekci ,Nastaveni " — ,WLAN "), pfipojte se k siti s nazvem ,,

QuadBot-E “ a heslo je 12345678, jak je znazornéno na nasledujicim obrazku.
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< WLAN
WLAN
View help ()
Network acceleration On >
More settings >
ACEBOTT2.4 =
Saved, encrypted (no Internet access) e
QuadBot-E =
Saved, encrypted (no Internet access) w
ChinaNet-QM4V —
Encrypted =
MiFi-QIBAO £
Encrypted v
QY2021

® =
Encrypted

Pozor: Nazev a heslo hotspotu jsou jiz definovany v programu, ale uzivatel muze
upravit podle svych potfeb. Pokud mame vice &tyfnohych robotd, mizeme kazdému
robotovi pfifadit odliSné nazvy WiFi pro identifikaci.

const char* ssid = "QuadBot-E";//WiFi name
const char* password = "12345678";//WiFi password

3.Pouziti aplikace k ovladani

Po pfipojeni k WiFi kliknéte na ikonu pfipojeni v pravém hornim rohu aplikace k

dokoncCeni spojeni.
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Bionic spider

G

(i)
@

Po provedeni vySe uvedenych krok( se vratte zpét do rozhrani, které vypada

jako nize uvedeno, a poté muzete podle pokynu na tlaCitkach ovladat robota.
Ovladané akce zahrnuiji: stav v pohotovosti, stav leZzeni na zemi, stav spanku, pozdrav,
pozici do klik, bojovy stav, tane¢ni stav, kyvavy stav, pézovani a dalsi.
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