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1. KEYBOT Overview

In the near future, many things might no longer be done by ourselves because the robots are able to
help us do many things. So what does the future robot look like? What can it do?

He may be controlled by human voice. Do not use the remote control. Just press the power button and
the robot will start do something you said and never get tired.

In addition to cooking, there may be another magical feature. In the summer, the weather is very hot.
At this time, you definitely want to drink a glass of juice. As long as you give orders, the robot will pick
up the fruit and put it in his body. After a while, there will be juice to drink, and he can freeze the juice.
The taste is more delicious. Robots also have a lot of magical features that allow you to enjoy a simple,
fast lifestyle, and the future robots will become more excellent.

Now, let’s DIY the KEYBOT robot. The KEYBOT robot is based on easy-to-use and flexible open-source
Arduino platform. KEYBOT control board comes with the RJ11 plug, so it is very easy to connect other
sensor modules with only one cable.

The robot is designed in metal structure, solid and durable. The assembly is really simple, believing you
can install well the KEYBOT within 30mins.

As for the KEYBOT coding, you will learn how to get started with Arduino programming C language and



Mixly block platform. Even the beginner with no coding experience can easily understand the graphical
program. Take your brain on an inspiring journey through the world of programming. Get started now!

2. KEYBOT Parameters

1) External power supply range: 7-12V

2) Current Range: minimum 800mA

3) Motor Speed: 6.0V 100rpm/min

4) Motor control is driven by TB6612

5) Three groups of line tracking modules, to detect black-white line with higher accuracy and can be
used for anti-fall control as well.

6) Ultrasonic module is used to detect the obstacle distance, avoiding the front obstacle when the
distance detected is less than a certain value.

7) Bluetooth wireless module can be paired with Bluetooth device on mobile phone to remotely control
the KEYBOT. Turn off the Bluetooth when programming.

8) The shield has two servo interfaces.

9) Can access the external voltage 7~12V.



3. Part List

You can see a pretty beautiful packaging box for the KEYBOT, and inside the KEYBOT packaging you will
find all the parts and screws listed below.

No. Item Quantity Picture

1 KEYBOT Control Board 1




Top Acrylic Panel for KEYBOT control board 1

KEYBOT Ultrasonic Sensor 1

KEYBOT Line Tracking Sensor 1

Keyestudio Bluetooth Module-(HC-06) 1




W420 steel universal wheel

..

single shaft gear motor with 2.54-socket
KF2510-2P red-black lead 200mm
Right motor

single shaft gear motor with 2.54-socket
KF2510-2P red-black lead 140mm
Left motor

18650 2-cell Battery Case
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6-cell AA Battery Case

11 black-white 6515 robot wheel .
—

12 Dual-pass M3*40 copper pillar
A st

13 Single-pass M3*15+6MM hex copper pillar !!!! !!!!




14 M3*30MM round-head screw 4 ]

15 M3*8MM flat-head screw 4 ? ?

16 M3*8 stainless steel inner hex screw 10 % % % % %

17 M3*10MM stainless steel inner hex screw 10 ?? ?? ??
0000000

18 M3 Nickel plated nut 14

OC00000 0
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KEYBOT body black holder

Yellow-black handle 3*40MM Phillips

20
Screwdriver
EEF;}EEN
21 EASY plug white Piranha LED module i =
*L‘Zt;estudio
22 6P6C RJ11 cable 10CM

blue and eco-friendly




6P6C RJ11 cable 20CM

23
blue and eco-friendly
24 Type-L M2.5
Nickel plated Allen wrench
25 USB cable
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4. Assembly Guide

Follow the assembly steps below to build your own robot, believe you will be full of delight to experience
the robot DIY. If still confused, you are able to see the assembly video.

(1) Begin with the KEYBOT body part. Firstly, you should prepare the components as follows:

> Keyestudio KEYBOT body holder *1

» M3*8 stainless steel inner hex screw *4

» M3*40mm double-pass copper pillar *4

Then, fix the four M3*8 screws and four M3*40mm

copper pillars on the KEYBOT body holder.
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(2) Then install the motors for the robot, and prepare the components as follows:

> Gear motor *2
> M3*30MM round-head screw *4
> M3 Nickel plated nut *4

Firstly, place the KEYBOT body holder as below.
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Mount the gear motor with short lead on the left of holder, and mount another motor with longer lead
on the right of holder.
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(3) Completed the above assembly, let's install the wheels for the KEYBOT.
» 6515 wheel *2
Mount the two 6515 wheels into the two gear motors.
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(4) Now you should install the particular eye for the robot, i.e. Ultrasonic module. You should prepare
the components as follows:

» M3*8 stainless steel hex screw *2

» M3 Nickel plated nut *2

» Ultrasonic Sensor *1
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Mount the Ultrasonic sensor on the KEYBOT body holder using two M3*8 screws and two M3 Nuts.
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(5) In the following section, assemble the line tracking sensor and W420 steel ball wheel.
» M3*10MM stainless steel hex screw *2
» M3 Nickel plated nut *2
» Line tracking sensor *1
» W420 steel universal wheel *1
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Firstly mount the line tracking sensor on the bottom of KEYBOT body holder with two M3*10 screws.

nz-'%?’ e “&ESE? oy

keyestudio
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Then fix the W420 wheel to the line tracking sensor with two M3 Nuts. Shown below.

_"ﬂ A ——
\ - A" [ ‘.7

x|l &
= 1

2 S SEIEY o ces
e — o
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(6) Fix the battery case on the KEYBOT body holder. Here you can choose the 18650 2-cell battery case
or 6-cell AA battery case. The assembly method for 18650 2-cell battery case as below.

» M3*8MM flat-head screw *2

» M3 Nickel plated nut *2

» 18650 2-cell battery case *1
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Mount the 2-cell battery case on the back of KEYBOT body holder with two M3*8MM flat-head screws
and two M3 Nuts.
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If you would like to install the 6-cell AA battery case, you can refer to below.
> 6-cell AA battery case *1
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Here we install the 18650 2-cell battery case for the KEYBOT. So we will take the KEYBOT installed with
18650 battery case as example to start the following project sections.

(7) Completed the above assembly, then fix the KEYBOT control board on the robot body holder.
» M3*154+6MM single-pass copper pillar *4
» KEYBOT control board *1




28

Mount the KEYBOT control board on the top of KEYBOT body holder with four M3*25+5MM single-pass
copper pillars.
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(8) Next step is to install the Acrylic top panel on the control board.
» M3*10MM stainless steel hex screw *4

> Acrylic top panel *1
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Mount the Acrylic top panel onto the control board with four M3*10MM screws.
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(9) Till now, the robot parts are installed well. Final step is to connect the wire.
» 6P6C RJ11 cable 10CM *1
» 6P6C RJ11 cable 20CM *1

o ———
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Hookup Guide:

Connect the both ultrasonic sensor and line tracking sensor to KETBOT control board.
Connect the ultrasonic sensor to the connector A0O-D2 using the RJ11 cable 10cm.

Connect the line tracking sensor to the connector A1-A2-A3 using the RJ11 cable 20cm.
Connect the motor with short lead to MA, and connect another motor with longer lead to MB.
The battery case is connected to the DC-IN connector of control board.
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Finally, plug the HC-06 Bluetooth module into the control board. (note: please first program the module
as the Bluetooth project mentioned below, then plug it into the board.)
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Congrats! You have completed the KEYBOT robot installation.

In the sections below, follow our step-by-step project instructions to perform some amazing functions.
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5. Robot Projects
Project 1: Getting Started with ARDUINO

1) Core Part of KEYBOT

The core is the part that really matters today. In fact, it is very easy to understand the core. In other word, the
core is just like the human brain. It can receive various kinds of information every day and will send out various
instructions every day.

The core part of our robot is a control board specially designed for KEYBOT. It integrates both ARDUINO and motor
driver, so the use method of this integrated board is the same as the ARDUINO controller.

Well, let's first look at what every element and interface of the board does:
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two servo 16U2 TX Led
interfaces USB to A
(D9 D10) serial chip
RJ11 RJ11 RJ11 RJ11
slide switch USB socket socket socket socket
( external power control ) port (D3 D8) (D9 D10) (D11) (D12)

passive buzzer
(D13 control)

‘| ' — tor interf
= —_ 5 motor interface
[maz] x| keyestudio . . (motor B )
P2
TB6612FNG

( DC motor drive chip )

motor interface
(motor A)

reset Bluetooth
button interface RJ11 RJ11 RI11 RJ11
socket socket socket socket
(D2 AO) (A1 A2 A3) (A4 A5) (A6 A7)

external power
(DC7-12V)

Y
slide switch
( Bluetooth communication control )
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Installing Arduino IDE

When you get the control board, first you should install the Arduino software and driver.
You can see all the Arduino software versions from the link below:
https://www.arduino.cc/en/Main/OldSoftwareReleases#1.5.x

Or you can browse the ARDUINO website at this link, https://www.arduino.cc, pop up the following interface.

0,0,

ARDUINO HOME BUY SOFTWARE PRODUCTS EDUCATION RESOURCES COMMUNITY HELP

BLOG
WHAT IS ARDUINO? -

CREATE.
SHARE.WIN!

We're giving away

a free MKR board to

the most viewed project

THE MKR FAMILY GETS BIGGER

Hub each month.
LEARN ARDUINO a WITH TWO NEW IOT BOARDS! Upload yourstoday!



https://www.arduino.cc/en/Main/OldSoftwareReleases
https://www.arduino.cc
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Then click the SOFTWARE on the browse bar, you will have two options ONLINE TOOLS and DOWNLOADS.

PRODUCTS

Click DOWNLOADS, it will appear the latest software version of ARDUINO 1.8.5 shown as below.
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Download the Arduino IDE

Windows installer, for Windows XP and up
Windows ziP file for non admin install

ARDUINO 1.8.5 Windows app Requires Win 810r 10
The open-source Arduino Software (IDE) makes it easy to Get 5

write code and upload it to the board. It runs an i
Windows, Mac OS5 X, and Linux. The environment is
written in Java and based on Processing and other open-
source software.

This software can be used with any Arduino board. Linux 32 bits
Refer to the Getting Started page for Installation Linux &4 bits
insTructions.

Mac OS X 10.7 Lion or newer

©.0

Linux ArRM

Release Notes
Source Code
Checksums (sha512)

In this software page, on the right side you can see the version of development software for different operating
systems. So ARDUINO has a rather powerful compatibility. You should download the software that is compatible
with the operating system of your computer.
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In our project, we will take WINDOWS system as an example here. There are also two options under Windows
system, one is installed version, the other is non-installed version.
For simple installed version, first click Windows Installer, you will get the following page.

Windows installer, for Windows XP and up
Windows ziP file for non admin install

Windows app Requires Win 81 or 10

GE‘T ]

Mac OS5 X 10.7 Lion or newer

Linux 22 bits
Linux 64 bits
Linux ARM

Release Notes
Source Code
Checksums {sha512)
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Contribute to the Arduino Software

Consider supporting the Arduino Software by contributing to its development. (US tax payers, please note this
contribution is not tax deductible). Learn more on how your contribution will be used.

SINCE MARCH 2015, THE ARDUINO IDE HAS BEEN DOWNLOADED
TIMES. (IMPRESSIVE!) MO LONGER JUST FOR ARDUINO AND GENUING
BOARDS, HUNDREDS OF COMPANIES AROUND THE WORLD ARE USING THE IDE
TO PROGRAM THEIR DEVICES, INCLUDING COMPATIBLES, CLOMES, AND EVEN
COUNTERFEITS. HELP ACCELERATE ITS DEVELOPMENT WITH A SMALL
CONTRIBUTION! REMEMBER: OPEN SOURCE IS LOVE!

$3 $5 $10 $25 $50 OTHER

JUST DOWNLOAD CONTRIBUTE & DOWNLOAD

This way you just need to click JUST DOWNLOAD, then click the downloaded file to install it.
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For non-installed version, first click Windows ZIP file, you will also get the pop-up interface as the above figure.
Click JUST DOWNLOAD, and when the ZIP file is downloaded well to your computer, you can directly unzip the file
and then click the icon of ARDUINO program to start it.

Installing Arduino (Windows)

Install Arduino with the exe. Installation package

@8 Arduino Setup: License Agreement l = |ﬁ_l

#98, Please review the license agreement before installing Arduino. If you
5.2 accept all terms of the agreement, dick I Agree.

L,ENLl LESSER GEMERAL PUBLIC LICEMSE -
Version 3, 29 June 2007
Copyright (C) 2007 Free Software Foundation, Inc, <htto://f=f orgf>

Everyone is permitted to copy and distribute verbatim copies of this license
document, but changing it is not allowed.,

This wersion of the GMU Lesser General Public License incorporates the terms

and conditions of version 3 of the GNU General Public License, supplemented
by the additional permissions listed below.

Cancel | rullsaft Install Swstem w30 el [ Agree




47

Click "I Agree”to see the following interface.

8 Arduino Setup: Installation Options l"'“:r —. Iﬂ

B Chedk the components you want to install and uncheck the components
5.0 you don't want to install. Click Next to continue.

Select components to install: Install Arduino software
Install USE driver
Create Start Menu shortout
Create Desktop shortout
Associate .ino files

Space required: 420.6MB

| Y

Cancel | Mullsaft Install System w30 < Back “ Next = il

T— T &,

Click "NMext”. Pop up the interface below.
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8 Arduino Setup: Installation Folder ['“-:"' = :

% Setup will install Arduing in the following folder. To install in a different
.0l folder, dick Browse and select another folder, Click Install to start the
installation.

—Destination Folder

im Browse. .. I ‘

Space required: 420,6MB

Space available: 44.6GE i
Cancel | Mullsaft Inskall Systern 3,0 < Back | Install \
|| |

=3 =

g — -

You can press Browse... to choose an installation path or directly type in the directory you want.
Then click “Install” to initiate installation.
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-

E% Arduino Setup: Installing [ﬁ":‘“ it |“]ﬁ

Extract: cclplus.exe

|7

i Show details !

Cancel | Mullsaft Install Syvstern w30 e Back Close | I

Wait for the installing process, if appear the interface of Window Security, just continue to click Install to finish the
installation.



50

r@ Arduino Setup: Completed lﬁ'lﬂiﬂcL X |-\

E@ anpleted

Show details |

All right, up to now, you have completed the Arduino setup! The following icon will appear on your PC desktop.

&

isehiiue
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Double-click the icon of Arduino to enter the desired development environment shown as below.

9 sketch may20a | Arduino 1.8.5

File Edit Sketch Tools Help

sketch_may20a

wvoid setup () {

/f put wour setup code here, to run once:

}

woid loop€) {

J/ put your main code here, to run repeatedly:

Arduina/Genuino Uno on COMS
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Installing Driver

Next, we will introduce the board driver installation. The driver installation may have slight difference in different
computer systems. So in the following let’s move on to the driver installation in the WIN 7 system.
The Arduino folder contains both the Arduino program itself and the drivers that allow the Arduino to be connected
to your computer by a USB cable. Before we launch the Arduino software, you are going to install the USB drivers.
Plug one end of your USB cable into the board and the other into a USB socket on your computer.

When you connect the board to your computer at the first time, right click the icon of your “"Computer” —>for
"Properties™—> click the “"Device manager’, under “Other Devices”, you should see an icon for “Unknown device”
with a little yellow warning triangle next to it.
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File Action View Help
| m| HE &
4 2 1306-PC

|- =g Batteries

I Bluetooth Radios

[ (% Computer

i+ g Disk drives
| 1+ B, Display adapters

b il DVD/CD-ROM drives

[ l‘(;'-'. Human Interface Devices

I Cg IDE ATA/ATAPI controllers

i+ B Imaging devices

|» <= Keyboards

i 7] Memaory technology driver

¢ M Mice and other pointing devices
| ‘_, Monitors

[+ - ¥ Metwork adapters

4 - |15, Other devices

i L[l Unknown device

I E Processors

[ &% Sound, video and game controllers
148 Syctem devices
I+~ @ Universal Serial Bus controllers

Then right-click on the device and select the top menu option (Update Driver Software...) shown as the figure
below.
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File Action View Help

& T HT| eSS

4 4 1306-PC
| =g Batteries
! Bluetooth Radios
[ (™ Computer
| =g Disk drives
i & Display adapters
i il DVD/CD-ROM drives
b 0% Human Interface Devices
b g IDE ATASATAPI controllers
1 2 Imaging devices
[ = Keyboards
1 7] Memaory technology driver
¢ P Mice and other pointing devices
;W& Monitors
I ¥ Network adapters
-l Other devices

-l Unknown . -

|. B Fircssiies | Update Driver Software... I\“__
[ -3y Sound, video Disable

b 48 System devic Uninstall

- Universal Sen
Scan For hardware changes

Properties

Launches the Update Driver Software Wizard for the selected device.

It will then be prompted to either “Search Automatically for updated driver software” or “Browse my computer for
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driver software”. Shown as below. In this page, select “"Browse my computer for driver software”.

. Devi -
File Action View Help

G om0 Hm & @S

« g 1306

'Qt:}' " Update Driver Software - Unknown Device

How do you want to search for driver software?

# 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.

# Browse my computer for driver software

Locate and install driver software manually. h_‘__

eksD sl (| dd Fhel roe
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After that, select the option to browse and navigate to the “drivers” folder of Arduino installation.

| File Action View Help

Ll Aol =N 7 Ro WA L °F

. ;ﬂﬁ..lﬁlc g
e Batteries @ ; " :
- - Unikn,
v ) Bluetooth Radios Il Upcte brives ot Ik weL L evice
I (M Computer
b Dk pinees Browse for driver software on your computer
|- B Display adapters
I iy DVD/CD-ROM dri
b B;;& Hurman Interface Search for driver software in this location:
» CaDEATAATAPL  [Ggren - owse...
1+ Z5 Imaging devices :
|» <= Keyboards [¥] Include subfalders
[

+ 7] Memary technolal)
A Mice and other pd)

[ ﬁ Monitors

b !f Metwiork adapte

4 -[J5, Other devices

. [y Unknown devi + Let me pick from a list of device drivers on my computer |
b E S This list will show installed driver software compatibie with the device, and all driver

software in the same category as the device.

[ % Sound, video andj
oM System devices
[+~ Universal Serial B
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Click “"Next” and you may get a security warning, if so, allow the software to be installed. Shown as below.

i T Device M

File Action View Help
e | M0 Em & B8RS
4 ) 1306-

|

! Bl .~} [ Update Driver Software - Unknown Device

b4 i - - LI
b C 5 Windows Secunty LE
L = |

= Installing driver software... o - . : m— .

0 9 &I Windows can't verify the publicsher of this driver software

pe - )
b 08 o
| = | |
> % Don't install this driver software
= You should check your manufacturer's website for updated driver software
I E for your device.
R 2 Install this driver software anyway

g Cniy install drver software obtained from your manufacturer's website or
a-n disc. Unsigned software from other sources may harm your computer or steal
T information,
P
Tk ) See details \
b '
g U

Once the software has been installed, you will get a confirmation message. Installation completed, click “Close”.
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- D |
File Action View Help
e @ EHm & 2ss
4 = 1306-PC
[ 4@ Batteries
i Bluetooth Radios
1+ M Computer
b g Disk drives u \ll Update Driver Software - Arduino UNG B3 (COM3)
[+ ‘Bl Display adapters
L3 DVD/CD-ROM drives = i
; ? Humnmmu:nmm Windows has successfully updated your driver software
b W
I =@ IDE ATA/ATAP] controllers
1+ %5 Imaging devices

Windows has finished installing the dnver software for this device:

= Keyboards

[ 1| Memory technology drnver .

i ﬂ Mice and other pointing devices - Arduine UNO R3
1+ M Monitors e

I -&¥ Network adapters

-i% Other devices

i -y Unknown device

;. B Processors

[ -4 Sound, video and game controllers
| ¢ Systern devices

1~ i Universal Serial Bus controllers

- | Close

Up to now, the driver is installed well. Then you can right click "Computer” —>"Properties™—> "Device manager”,
you should see the device as the figure shown below.
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File Action \fir.w Help
s | T HT & BNS

4 g2 1306-PC
[& -% Batteries
I Bluetooth Radios
! {8 Computer
b+ =g Disk drives
{

., Display adapters
b o DVD/CD-ROM drives
i 0 Human Interface Devices
I g IDE ATA/ATAP] controllers
5 Imaging devices
{» <= Keyboards
[+ 7] Memory technology driver
b ,ﬂ Mice and other pointing devices
I & Monitors
I -&¥ Metwork adapters

4 "% Ports (COM & LPT)
| |E Arduine UNO R3 (COM3) | |@_——'—_—_—_

TOCEssrs

| & Sound, video and game centrollers
[ sM System devices
i - i Universal Senial Bus controllers
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2) Example Use of ARDUINO IDE

STEP 1: Open Arduino IDE

In the previous, we have introduced the Arduino installation. So this time let’s first have basic understanding of the
ARDUINO development environment. After that, you will learn how to upload the program to Arduino board.

First of all, open the unzipped folder of ARDUINO development software and click icon of ARDUINO to open the
software, as the figure shown below.
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Mew folder = = [ E

Mame Date modified Type Size

. drivers 2018/5/31 12:00 File folder

. examples 2018/5/31 12:00 File folder

. hardware 2018/5/3112:01 File folder

A java 2018/5/3112:02 File folder

M lib 2018/5/31 12:03 File folder

. libraries 2018/5/31 1.2:06 File folder

. reference 2018/5/31 12:06 File folder

W tools 2018/5/31 12:06 File folder

22 arduino 2014/2/21 18:11 Application 844 KB
22 arduino_debug 2014/2/21 18:11 Application 283 KB
|j| cygiconv-2.dll \ 201472721 18:11 Application extens... 047 KB
@ cygwinl.dll 201472721 18:11 Application extens... 1,829 KE
@] libusk.dll 2014/2/21 18:11 Application extens... 43 KB
;_| revisions 2014/2/21 18:11 Text Document 50 KB
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STEP 2: Build Projects

When open the Arduino software, you will have two options as below:

e Build a new project

e Open an exiting project example

If you want to build a new project, please select “File"—then click "New”, you will see the software interface as

follows.



P
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9 sketch_sep06c | Arduino 1.8.5

File| Edit Sketch Tools Help

[ L0 Fun once:

Mew Ctrl+ M

Open... Ctrl+ 0

Open Recent »
Sketchbook L
Examples

Cloze Crl+W

Save Ctrl+5

Save As.. Ctrl+5hift+5

Page Setup  Ctrl+5Shift+P
Print Ctrl+P

Preferences  Ctrl+ Comma

Quit Ctrl+Q

b run repeatedly:

enuino Uno on COM3

=

% sketch_sepOfic | Arduino 1.8.5

File Edit Sketch Tools Help

sketch_seplGc

void setup () {

ff put your setup code here, to run once:

woid loop ()

ff put your main code here, to run repeatedly:

wing Uno on COM3




#
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If you want to open an example project, please select File—Example—Basics—Blink. Shown below.

%) sketch_sepOfic | Arduino 1.8.5

L=}

af X

IFiEe Edit Sketch Tools Help

Robot Control
Robot Motor
S0

Senvo

AnalogReadSerial

BarefMinimum

Elink

New Ctrl+N 4
Built-in Bxamples
Open... Ctrl+ O
01.Basics L
Open Recent :
02.Digital '
Sketchbook L) |
03.Analog 1|
Examples l]
04.Communication !
Close Ctrl+W
05.Control I
Save Ctrl+5
i 06.5ensors I
Save As... Ctrl+Shift+5 1
07.Display L&
PageSetup  Ctrl+Shift+P 08.5trings 3
Print Ctrl+P 09.UsSE k|
] — o
Preferences  Ctrl+ Comma s
11.ArduinolsP L
Quit Ctrl+Q
Examples for any board
Adafruit Circuit Playground 3
Bridge |
Ecplora |
Ethernet
Firmata
GSM
LiquidCrystal

o Uno on COM3

DigitalReadSerial
Fade
ReadAnalogVoltage

=

E2 Blink | Arduino 1.85

File Edit Sketch Tools Help

Blink

m

Arduino/Genuino Uno on GOM3
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STEP 3: Select Arduino Board

On the Arduino software, you should click 7oo/s—Board , select the correct board. Here in our tutorial we should

select Arduino Uno. Shown as below.
'@ sketch_sep06c | Arduino 1.85 =NNCIN X

Auto Format Ctrl+T

Archive Sketch

sketch_sepQ6 Fix Encoding & Reload

) | Boards Manager...
void setup O { Serial Monitor Ctrl+Shift+ M :

o ) i Arduinc AVR Boards
I o one m Serial Plotter Ctrl+Shift+L
Arduing Yian

} WIFi101 Firmware Updater | ©  Arduino/Genuino Uno |
— I Board: "Arduino/Genuino Uno" l] Arduino Duemilanove or Diecimila

Arduino MNano

I put your m Port: "COM3" |

Arduino/Genuino Mega or Mega 2560

Get Board Info

1 Arduino Mega ADK
Programmer: "AVRISP mkIl" ! Arduine Leonardo
Burn Bootloader Arduino Leonarde ETH

Arduino/Genuino Micro
Arduino Esplora
Arduino Mini

Arduino Ethernet
Arduino Fio

Arduino BT

LilyPad Arduinc USE
LilyPad Arduinc
Arduino Pro or Pro Mini
Arduino NG or older
Arduino Rebot Control

Arduino/Genui Arduino Robot Motor

Arduino Gemma
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STEP 4: Select Serial Port

If you are not sure which port is correct, at first directly open the Control Panel of your computer, then click to
open Device Manager, you can check the COM port here. Shown as below.

[ m=le i
File Action View Help
e A Ecd N 7 o AN 8
4 g 1306-PC
| <@ Batteries
Bluetooth Radios
[ {8 Computer
b =g Disk drives
& Display adapters
b o DVD/CD-ROM drives
i 5 Human Interface Devices
Cg IDE ATA/ATAP! controllers
i T Imaging devices
I» += Keyboards
i» 7] Memory technology driver
i - Mice and other pointing devices
;- B Monitors
I ¥ Metwork adapters

TF Ports (COM & LPT)
!--'.E_ ‘Arduine UNO R3 (COM3) |#-—"—‘_—.’-_

rxCessors
| &g Sound, video and game controllers
M System devices
i - i Universal Serisl Bus controllers
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Then you should click 7ools—Serial Port. It may be COM3 or higher (COM1 and COM2 are usually reserved as
hardware serial port).

)

&% sketch_sep06c | Arduino 1.85 =s
File Edit Sketch ITuoEsI Help
= Auto Format Ctrl+T
| Archive Sketch
RlGIED. SeElG) Fix Encoding & Reload
void setup() { Serial Maonitor Ctrl+Shift+M )
f/ put yowr s Serjal Plotter Ctrl+ Shift+ L
1 WiFi101 Firmware Updater
iR T 0 [ Board: "Arduing/Genuine Uno” P |
/i put vour ml Port: "COM3" K Serial ports
Get Board Info v | COoM3
!
Programemer: "AVRISP midl" L&

Burn Bootloader

Arduino/Genuino Uno on GOM3
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STEP 5: Upload the Code to Your Board

Before showing you how to upload the code to your board, you can check the function of each icon on the Tool bar
of Arduino IDE listed below:

Verify/Compile

Check the code for errors

. Upload the current Sketch to the

Upload Arduino

New

Create a new blank Sketch
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Open

Show a list of Sketches

Save

Save the current Sketch

Serial Monitor

Display the serial data being sent from
the Arduino
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3) Getting Started with Mixly

In the previous section, you have learned the ARDUINO. Next you will learn about Mixly block software.

Introduction:

Mixly is a free open-source graphical Arduino programming software, based on Google’s Blockly
graphical programming framework, and developed by Mixly Team@ BNU.

It is a free open-source graphical programming tool for creative electronic development; a complete
support ecosystem for creative e-education; a stage for maker educators to realize their dreams.
Although there is an Ardublock graphical programming software launched by Arduino official, Ardublock
is not perfect enough, and many common functions cannot be realized.

D




71

Design Concept:

(1) Usability

Mixly is designed to be completely green. Currently Mixly supports win, ubuntu, mac. Windows users
can download the Mixly package directly from the Internet, and unzip it to run on Windows XP and
above (download link is attached below).

(2) Simplicity
Mixly uses the Blockly graphical programming engine to replace complex text manipulation with
graphical building blocks, providing a good foundation for beginners to get started quickly.

(1 Use the different color icons to represent different types of functional blocks, very convenient for
users to classify.

(2 Provide default options in the composite function block to effectively reduce the number of user
drags.

(3 Integrate all the features of the software in the same interface.

(4) Provide the reference tutorial and code examples.

(3) Functionality
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It has versatile functions. Mixly can almost implement all the functions that Arduino IDE has. Support all
official development boards of arduino.

(4) Continuity

The goal of the graphical programming system is definitely not to replace the original text programming
method, but to better understand the programming principles and program thinking through graphical
programming, and lay the foundation for future text programming.

It is also the design philosophy for Mixly. More continuous content has been added to the design of the
software to protect the user's learning outcomes. To be specific, it includes the introduction of variable
types, the consistency of text programming as much as possible in the design of the module, and the
support of both graphical and text programming.

(5) Ecological

The most important design concept of Mixly is its ecological feature, which can distinguish it from other
Arduino graphical programming.

In order to achieve sustainable development, Mixly is designed to allow manufacturers to develop their
own unique modules (currently supports DfRobot, StartLab, MakeBlock, Sense, Seeed, Lubot. But users
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require JavaScript programming foundation to make this part of the module).

It also allows users directly use Mixly's graphical programming function to generate common modules
(such as LED digital display, buzzer broadcast, etc. Users are able to make this part of the module only
using Mixly).

Both of the two kinds of modules mentioned above can be imported into the Mixly system through the
"Import" function, thereby realizing the user's own value in the popularity of Mixly software.

User Groups:

From the above design concept, it can be seen that Mixly is suitable for primary and secondary school
students to cultivate programming thinking. It is also available for quick programming when creating a
work. Of course, it is good for those lovely friends who don't want to learn text programming, but want
to do some small works with intelligent control.
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Mixly Blocks Functions:

> System Functions

Look at the main interface of Mixly, it includes five parts, that is, Blocks selection, code edit, text code
(hidden), system function and message prompt area. Shown below.

Blocks selection
[ Mixly 0095 &

fiBlocks
= In/Out
F5 Control
© Math
T Text
B Lists
® Logmc

7 SemalPort

@?‘ Sensor
Qﬁ Actuator

g Monitor

@ Variables

t Communicatg

m’_ Functions

~

— O ®

Code Copyright & Mixly Team@BNLU makerbnu.edu cn Enghsh ~

vold setup()

{

¥

woid loop()

{

¥

>
_ text code (hidden)
code edit

New ‘ QOpen | Save ‘Sa\re as‘ Export | Impert ‘ Mariager‘ "Cumpile‘ ‘Upluad‘ Arduino/Genuino Uno

‘ Moni!ur‘ # s % e

<—— system function

<«—— message prompt
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» Some common functions:

Through this interface, you can complete the code compile. upload. save and manage. It support four
remove methods: drag it left out code window, or drag to Recycle Bin, delete key, or right-click to delete
block. It supports four languages: English. Espafiol (Spanish). H13f#i4k(Chinese Simplified). HISZZE{K
(Chinese Traditional).

EH Mixly 0.995 - o b4
H‘Blucks Code Copyright © Mixly Team@BNU maker bon sdu cn English -
= mout q ?
M Control . :
Click to switch Normal or Language
6 Math to text code Advanced Mode switching
T Text
B Lists .
_ Click to open the text code _, (P
® Logic of the graphical blocks
7 SerialPort

t Communicate

@:?' Sensor

Qﬁ Actuator

1 Monitor

Q Variables send your code select
to Arduino serial port

ﬁ}’_ Functions + *
‘Cu_mpile_ Arduino/Genuino Uno vi COM1 o4 Monitor # e % .

open up a compile and approve This will open a window
new code save the currently your code. It will catch that displays any serial
window active code errors in syntax. information your board is
transmitting. It is very
open up an useful for debugging.
existing select the arduino

code board you used
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» In/Out Block:

Code Copyright © Mixly Team@BNU maker bru educn

IWrite PINZ aﬂ Stat

€} Variables

ky_ Functions

§¥ CarControl

‘ saynum
pulseln(us) PIN% ORA state EEEEEg

pulseInus) PIN# m state timeout(jis) *“ IDO(]E()(]

ShiftOut dataPins# clockPin# m bitOrder (YIS0 data m

New ‘Open Save |Save as| Export Impor‘t‘Manager
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NO. BLOCK ICON DEFINITION
1 HIGH ~ Returns HIGH or LOW voltage
| Write digital value to a specific Port.
2 DigitalWrite PIN# ﬂ Stat Digital Output: set the HIGH or LOW output for
IO pins
Returns a digital value of a specific Port.
3 DigitalRead PIN# n Digital IO Read Pin, generally used to read the
HIGH or LOW level detected by Digital sensor
Write analog value between 2 and 255 to a
4 AnalogWrite PINZ Vb “ specific Port.

Analog Output: set the Analog value output by
Analog IO pins (0~255).
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AnalogRead PIN#

Returns value between 0 and 1023 of a specific
Port.
Analog IO Read Pin, generally used to read the
Analog value detected by Analog sensor.

attachInterrupt pin# mode

External Interrupts function, with three trigger
interrupt modes RISING, FALLING, CHANGE.

detachInterrupt pin#

Detachs interrupt to a specific Port.
Turn off the given interrupt function.

pinMode n S8 INPUT -

Set the IO pins as Output or Input state
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Read the continuous time of HIGH or LOW pulse

0 pulseln(us) PIN# n S HIGH v from IO pins
( generally used for ultrasonic ranging)
10 pulsetngus) P R stote GETETERD timeonss Read a pulse (either HIGH or LOW) on a pin
within a time set in timeout.
Set the ShiftOut data pin, clock pin. Output the
data needed from the bitOrder MSBFIRST or
11| GO o B o BERRSne B ol | LSBFIRST (Most Significant Bit First, or, Least
Significant Bit First).

Generally used for controlling the 74HC595 CHIP.

This is the function interface under Normal mode.
12 If select Advanced mode, the functions will be

more.
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» Control Block:

= In/Out
© Math
T Tox i progran |

Bm Lists

repeat £ 15

of loop

System running time 008

MsTimer? every (UL

MsTimer2 start
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NO. BLOCK ICON DEFINITION
1 Initialization (run only once)
9 end program End the program, means the program will stop
ST running when use this block.
Delay function, click to select ms or us
3 (pause the program for the amount of time (in

milliseconds) specified as parameter. There are
1000 milliseconds in a second.)
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if_do function (first evaluate a value be true or
false, if a value is true, then do some statement.
You can click the blue gear icon to select the else
if block or else block.)

switch function. You can click the blue gear icon

to select the case block or default block. (used to
evaluate several programs then execute the

corresponding function matched with program.)

count with () from n to step n

do

Equal to for statement.



https://www.arduino.cc/reference/en/language/variables/constants/constants/
https://www.arduino.cc/reference/en/language/variables/constants/constants/
https://www.arduino.cc/reference/en/language/structure/control-structure/for/
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| G018 while ¥

A while loop statement.

break function, used to exit from the containing
loop.

System running time (it

millis() function, returns the system running time
since the program started.
(The unit can be ms (milliseconds) or Ws
(microsecond)).
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MsTimer2 every

Timer interrupt function, that is, set a trigger

10 interrupt for the amount of time (in milliseconds)
specified as parameter.

11 Timer interrupt start block

vl MsTimer2 stop Timer interrupt stop block
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> Math Block:

= In/Out

#% Control

TText
pofesl o

. =
= Lists

, Logic sin v

4 SerjalPort

JEY_ Functions
Constrain 1 between (low) n and (high) m
® CarControl
sSaYIUm
© o vieo o o o . WD - o - W
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NO. BLOCK ICON DEFINITION
1 A number
Click to select the Arithmetic Operators:
9 + (addition); —(subtraction);
X (Multiplication); + (division);
% (remainder); ~ (bitwise xor)
3 Click to select the & (bitwise end); | (bitwise or);

<< (bitshift left); >> (bitshift right)



https://www.arduino.cc/reference/en/language/structure/arithmetic-operators/addition/
https://www.arduino.cc/reference/en/language/structure/arithmetic-operators/subtraction/
https://www.arduino.cc/reference/en/language/structure/arithmetic-operators/multiplication/
https://www.arduino.cc/reference/en/language/structure/arithmetic-operators/division/
https://www.arduino.cc/reference/en/language/structure/arithmetic-operators/remainder/
https://www.arduino.cc/reference/en/language/structure/bitwise-operators/bitwisexor/
https://www.arduino.cc/reference/en/language/structure/bitwise-operators/bitwiseand/
https://www.arduino.cc/reference/en/language/structure/bitwise-operators/bitwiseor/
https://www.arduino.cc/reference/en/language/structure/bitwise-operators/bitshiftleft/
https://www.arduino.cc/reference/en/language/structure/bitwise-operators/bitshiftright/
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Click to select the sin; cos; tan; asin; acos; atan;

In; log10; e”; 10”; ++ (increment) ;

-- (decrement)

Click to select the Round; Ceil; Floor; abs; sq;
sqrt
Round: Returns the integer part a number using
around.
Ceil: Returns the integer part a number using
ceil.
Floor: Returns the integer part a number using
floor.
abs: Return the absolute value of a number.
sq: Return the square of a number.
sqrt: Return the square root of a number.



https://www.arduino.cc/reference/en/language/functions/trigonometry/sin/
https://www.arduino.cc/reference/en/language/functions/trigonometry/cos/
https://www.arduino.cc/reference/en/language/functions/trigonometry/tan/
https://www.arduino.cc/reference/en/language/structure/compound-operators/increment/
https://www.arduino.cc/reference/en/language/structure/compound-operators/decrement/
https://www.arduino.cc/reference/en/language/functions/math/abs/
https://www.arduino.cc/reference/en/language/functions/math/sq/
https://www.arduino.cc/reference/en/language/functions/math/sqrt/
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If select the max, returns the larger number;
if select the min, returns the smaller number.

random seed

Initialize the random seed

random integer from to

Return a random integer between the two
specified limits, inclusive.
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Constrain a number to be between the specified
limits (inclusive).

9 Constrain |. between (low) n and (high)
(generally used to constrain an analog value read
from sensor)
Map a number from the first interval to the
second interval.
10 Map M from | » el n ;1000 @ (For instance, potentiometer-controlled servo,

map the range of potentiometer (0, 1023) to the
angle of servo (0, 180)).
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> Text Block:

— In/Out < 7T

% Control
© Math

i

By Lists
® Losc 123
4 SenalPort 223
\¢ Communicate
toAscii ' B}

Sensor
O acer WIS

Monitor
- -
&) Variables

i Friaotons crarat o)

¥ CarControl - :
& saymum
B L

compareTo
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NO. BLOCK ICON DEFINITION
1 % hello | character string: a letter, word, or line of text.
2 K] 2 B A character
Creates a piece of text by joining together two piece
3 of text.
( Here Hello join Mixly equals HelloMixly)
4 123 Converts a string into an integer or an float.
5 - 293 Returns the char corresponding to an ASCII code

(Decimal number 97 corresponding to a)
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6 toAsci ' a ' Returns the ASCII code corresponding to a char.
7 toString SURY Converts a number into a string.
8 length of hello Calculates the length of a string
9 | char at ﬂ Output the char of a string (the char at 0 of hello is h)
The first string equals or startsWith or endsWith the
10 - m- second string, returns 1, otherwise returns 0.
(if equals, both strings are abc, returns 1.)
11 - s - Returns a decimal value of the first string subtracts

the second string.
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> List Block:
= In/Out Bl o W myiist 18

create list with

Eiag ENTES [ 1 make list from text € [X0) 2?

length of Rz
4 SerialPort

t Communicate E0759 get item at n

,‘_@ Sensor

Ql Actuator

g setitem at n o 1

|:| Monitor
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NO. BLOCK ICON DEFINITION
create list with
1 Create a list with any number of items
2 [mylist SRR O 000 Kl | Creats a list from a text. (int mylist [ 1={0,0,0};)
3 length of HlY]lSt Returns the length of a list
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get 1tem at

Returns the value of at the specified position in a list.

set item at to ‘

Sets the value of at the specified position in a list.
Set the first item in mylist to another item.
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> Logic Block:
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NO.

BLOCK ICON

DEFINITION

logic comparision

=: Return true if both inputs equal each other.

# : Return true if both inputs are not equal to each
other.

<: Return true if the first input is smaller than the
second input.

< : Return true if the first input is smaller than or
equal to the second input.

>: Return true if the first input is greater than the
second input.

2 : Return true if the first input is greater than or
equal to the second input.
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and: Return true if both inputs are true;
or: Return true if at least one of the inputs is true

Returns true if the input is false. Returns false if the
input is true.

Returns either true or false.

Returns null

‘ if true ‘ if false ‘

If the first number is true, the second number is
returned, otherwise the third number.
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» Variable Block:

— In/Out

Declare as value

A SerialPort
¢ Communicate
&" Sensor

@, Actuator

] Monitor

ll‘)'_ Functions
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NO. BLOCK ICON DEFINITION

. . Declare and initialize a variable.
1 Declare as value Click to select int, long, float, boolean, byte, char,

string

2 mtvy Define the data types



https://www.arduino.cc/reference/en/language/variables/data-types/int/
https://www.arduino.cc/reference/en/language/variables/data-types/long/
https://www.arduino.cc/reference/en/language/variables/data-types/float/
https://www.arduino.cc/reference/en/language/variables/data-types/boolean/
https://www.arduino.cc/reference/en/language/variables/data-types/byte/
https://www.arduino.cc/reference/en/language/variables/data-types/char/
https://www.arduino.cc/reference/en/language/variables/data-types/string/
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> SerialPort Block:

q In-lﬂl]t e
= i [ Serial * [EUGREEMC 9600 |
% Control
© Math Serial -
T Text

. print
B Lists

9 Losc
”e SerialPort

. Serial * Beiaitildfitd]
% Commumicate

&' Sensor E5TE) isAvailable?
% Actuator
:l Monitor
@ Variables readStringUmiI n
k)’_ Functions
Serial
§¥ CarControl
flush

wsaymml
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NO. BLOCK ICON DEFINITION
1 baud rate (i} Set the serial buad rate to 9600
2 Serial ¥ Ruasiis Write the specified number, text or other value.
3 Srlal v print Print the specified numbe_r, text or other value on
monitor.
4 prlntln Print the specified number, text or other value on

newline of monitor.
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printin(hex)

Print the specified number in hexademical format on
newline of monitor.

isAvailable?

If the serial port is available, it returns true,
otherwise returns false.
(generally used in Bluetooth communication)

| readString

Returns a string in serial port

| readStringUntil _

A string read from serial port to a string variable,
pause until read the specified character.

Read the serial data by byte (generally used to read
the value sent from Bluetooth) (delete the data has
been read)
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. flush

10 Wait for the output data completed
11 i — u — n Set the software serial port
(call this function if need to use several serial ports)
serialEvent Event function trigger by serial port data, that is,
12 serial port is ready to call this function.

(equal to an interrupt function)
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» Communicate Block:

Rreceive PIN# am

Received printin{hex)

NotReceived

IRsend 1o PIN: ERJ data §

enableIRIn PINZ

IRreceive(Print RAW Data) PIN=

[Rsend(RAW) PIN# List EM) listLength ﬂ frequency § {

&) Variables
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NO. BLOCK ICON DEFINITION
Do something when receiving infrared signals.
ir_item BURSGHINCEE INE: n = ; :
e Recoive PING n Set the I0 pin for IR receiver
Received (M ER orintln(he . _
1 e Received _érial @ println(hex) G
Bt sl NotReceived ‘
print the hexadecimal value received by IR
Sends infrared signals of the specified types.
2 Rsend EESKD PIN¢ €D dats i IR transmitter sends the data, here use the libraries,

only PIN3 port.
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N cnablelRin PIN: OIORAN Enable IR decoding

4 IRreceive(Print RAW Data) PIN# n Print the Infrared signal in RAW types when receiving
._ t

Sends RAW infrared signals (set the pin number, list,

5 IRsend(RAW) PIN# list (XD listLength ﬂ frequency
length of list and IR frequency)
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> Sensor Block:

DS18B20 PIN% m setTemperature

4 SerialPort

t Communicate

@q' Sensor
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NO. BLOCK ICON DEFINITION
Set the Trig and Echo pin of ultrasonic sensor.
1 Ultrasonic ranging(cm)  Trig# u Echo# Returns the distance of ultrasonic sensor
measured. (unit: cm)
Set the control pin of DHT11 temperature and
) DHT11 v By 0 v | getTemperature * humidity sensor.
d EZ‘L:“L;‘“ Returns the temperature or humidity of DHT 11
sensor measured.
Set the pin of digital temperature sensor DS18B20.
3 DS18B20 PIN# ﬂ getTemperature Returns the temperature value of DS18B20 sensor

measured.
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» Actuator Block:
— In/Out Serva PIN#

F:q ¢ ontral Degree (0-180) 8
Delay(ms) B

T Teal servo PIN® Uﬂ Read Degrees
]
, Logic Tone PINZ il NOTE C3

noTane PINg M

| Monitor
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NO. BLOCK ICON DEFINITION
Servo PIN#
Sets the servo pin;
1 Degree (0~180) Moves between 0-180 degree;
Delay time f :
Dela}f(_ms.__] elay time for servo to rotate
9 Servo PIN# ﬂ Read Destees Returns that degree with the last servo mc.Jve.
Read the degree of servo connected to 10 pin set
3 i n e Set the pin and specified frequency for buzzer to
play sound.
4 noTone PIN# ﬂ Stop playing sound
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> Monitor Block:

—
— In/Out setup LCD [TEPR8 i) address
#% Control
@ Math LCD [T35E:D print linel
T Text print line?
ex
Lists
|| “«@»
® Lomc
A SerialPort V55 myled || Clear -

RGB Light PIN# MA@ Light Count ﬁ

QL Actuator

% RGRB Light PIN# B Light number ﬁ R value &m G value tﬁ B value sﬂ

&) Variables RGB Light PN OfR@ Light mmber offf)
k!'_ Functions

@ CarControl Digitdisplay. TM1650 [0l

@ saynum

Digitdisplay TM1650 displayString

Digitdisplay TM1650 No. [l Dot



113

NO. BLOCK ICON DEFINITION

QN sctp LCD (mylcd PRV 0x27 | Set the IIC LCD1602 address

LCD print linel | 6 . »” Input the value on LCD line 1 and line 2 from left to

2 ' _

print line2 | ¢¢ @ 22 right.
SIN LCD ESTED row WEH column W§H print | <@ Set the row and column of LCD to print the char
4 Clear the LCD screen

b | e b m Light Count ﬂ Set the control pin and the number of RGB light.
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Set the RGB light pin, light number and brightness

Set the control pin, light number and color. (click to

7 RGB Light PIN# “ Lichi namber u celect the colon)

8 __ DigitdiSplay_TMlé‘jO Clear the data, namely turn off digital display
A Digitdibol BMIGS08 display Sty Four-digit display, displaying abcd.

10 Digitdisplay TM1650 No. Dot Turn on or off the digitdisplay

(here turn on the first digitdisplay)
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» Functions Block:

' In/Out

(&)

# SerialPort

t Communicate

if ' return ‘
@q" Sensor

Ql Actuator

[_| Monitor

&) Variables

j::“_ Functions

&9 CarControl
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NO. BLOCK ICON DEFINITION
Creates a function with no output.
1 Click the blue icon to set the procedure
parameter.
(no return value)
(%) Creates a function with an output.
9 Click the blue icon to set the procedure
— parameter.
Tetum (with return value and can set the data types)
3 if ‘ return ‘ If a value is true, then return a second value.
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Software Resources:

You can download the Mixly package from the link:
https://drive.google.com/open?id=10QxF-AZ0Aw60Qhu 8NSvwo3L20P0Z6cU
Or check on this link: https://pan.baidu.com/s/1dE3Z6db#list/path=%_2FMixly Arduino

You can click the link below to see the details:
http://wiki.keyestudio.com/index.php/Getting Started with Mixly



https://drive.google.com/open?id=1oQxF-AZ0Aw6OQhu_8NSvwo3L2OP0Z6cU
https://pan.baidu.com/s/1dE3Z6db
http://wiki.keyestudio.com/index.php/Getting_Started_with_Mixly
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4) Light up LED

In the above sections, we have introduced the Mixly block software. Want to have a try? Great, let's get started
from a more basic program, lighting up the LED.

Here we will use our keyestudio EASY plug white Piranha LED module.

The wiring is pretty simple. You can connect the EASY plug Piranha LED module to the KETBOT control board using

only an RJ11 cable.
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http://wiki.keyestudio.com/index.php/Ks0350_Keyestudio_KEYBOT_Coding_Robot_Control_Board
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Hookup as the above diagram, next we will show the first program to light up the LED module, making LED on for

one second then off for one second, repeatedly.

Test Code 1:

DigitalWrite PIN# (UEEERAN Stat MMM

DigitalWrite PIN# PEEERAY Stat
pIEVAms v [ 1000
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When upload well the code to the board, you will see the status at the bottom show “Upload success! ”. And the
LED on the module lights up for one second, then off for one second, repeatedly. Congrats! The first program is

completed successfully.
IB].OC ks Ebde Copyr J.:‘g_r_;\ : ?;1:1:-1:. l;ef;:r-f—@ WU

ARG

[English -
= In/Out

#% Control

& Math

T Text DigitalWrite PIN# Il HIGH v

=. Lists

, Logic

# serialport DigitalWrite PIN# Stat

\¢ communicate

&' sensor

% Actuator

|:| Monitor

@ Variables

@’- Functions

New Open Save Save.. Export Import Man.. Com.. Uplo.. [t FiGyier v im

avrdude done. Thank you.

Upload success!
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5) LED Brightness Controlled by PWM

Overview:

In the previous lesson, you have learned how to turn on or off the LED. Furthermore, you may be interested in
changing the brightness of LED light, just like your bedside lamp.

It is indeed important for you to master the knowledge of PWM. PWM is short for Pulse Width Modulation. How can
it be understood in a simple way? We all know that the voltage output of Arduino Digital port only has two states,
LOW and HIGH, corresponding to the voltage output of 0V and 5V. If merely make use of LOW and HIGH state, it
cannot control the brightness of an LED light. However, if convert the voltage output of 0 Volts and 5 Volts into the
value within 0-255, this way you can change the value within 0-255 to control the brightness of light. It is much
more feasible, right?

Pulse Width Modulation, or PWM, is a technique for getting analog results with digital means. Digital control is
used to create a square wave of different duty cycle, a signal switched between on and off. This on-off pattern can
simulate voltages in between full on (5 Volts) and off (0 Volts) by changing the portion of the time the signal
spends on versus the time that the signal spends off.

The Arduino UNO has totally 6 PWM outputs, which are Digital 3, 5, 6, 9, 10 and 11.
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These PWM pins can be used as Digital output or Analog output. If used as Analog output, need to call the Mixly

b|0Ck AnalogWrite PIN# value ﬂ

And this analogWrite() function can be controlled in the range of 0-255.

In the graphic below, the green lines represent a regular time period. This duration or period is the inverse of the
PWM frequency. In other words, with Arduino's PWM frequency at about 500Hz, the green lines would measure 2
milliseconds each.

A call to analogWrite() is on a scale of 0-255, such that analogWrite(255) requests a 100% duty cycle (always on),
and analogWrite(127) is a 50% duty cycle (on half the time) for example.


https://www.arduino.cc/en/Reference/AnalogWrite
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S5v

Ov

v

Ov

S5v

Ov

S5v

Ow

Sv
Ov

Pulse Width Modulation
0% Duty Cycle - analogWrite(0)

HN I B

25% Duty Cycle - analogWrite(64)

mnnimnmn.

50% Duty Cycle - analogWrite(127)

gigigigiipll

75% Duty Cycle - analogWrite(191)

100% Duty Cycle - analogWrite(255)
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PWM can be applied to lots of applications, like dimming lamps, motor speed, sound production, etc.

In the following, you will learn how to control the light brightness?

Firstly, you can connect the EASY plug Piranha LED module to KETBOT coding control board with only a 6P6C RJ11
cable. In fact, it works on either D11 or D9-D10 connector. (If connecting the D11 to test the LED, D9-D10 cannot
be used.)

Below is a wiring diagram used to control the LED brightness.
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Test Code 2:

do | AnalogWrite PIN#

Delay

—

do | AnalogWrite PIN#

Delay CTED ol
L S
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Code Explanation:

AnaloghWrite PIN# 11 v | EREE ﬂ

AnalogWrite(pin,value);

Writes an analog value (PWM wave) to a pin 11.

It has two parameters:

® PIN#: the pin to write to. Allowed data types: int.

® value: the duty cycle: between 0 (always off) and 255 (always on). Allowed data types: int

Can be used to light a LED at varying brightnesses or drive a motor at various speeds. After a call to analogWrite(),
the pin will generate a steady square wave of the specified duty cycle until the next call to analogWrite() (or a call
to digitalRead() or digitalWrite()) on the same pin.

The frequency of the PWM signal on most pins is approximately 490 Hz.

Phenomenon Show:
Furthermore, in the motor driving project below, it also involves the PWM.


http://arduino.cc/en/Tutorial/PWM
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Project 2: KEYBOT Line Tracking Robot

1) Principle and Application of Line Tracking Sensor

Overview:

The tracking sensor is actually an infrared sensor. The component used here is the TCRT5000 infrared tube. Its
working principle is to use the different reflectivity of infrared light to the color, then convert the strength of the
reflected signal into a current signal. During the process of detection, black is active at HIGH level, but white is
active at LOW level. And detection height is 0-3 cm.

The following figure is our KEYBOT 3-channel line tracking module. We have integrated 3 sets of TCRT5000

infrared tube on a single board, pretty convenient for wiring and controlling.
By rotating the adjustable potentiometer on the sensor, it can adjust the detection sensitivity of the sensor. The
sensitivity is the best when the S1, S2 and S3 are adjusted to make the LEDs between on and off state.


http://wiki.keyestudio.com/index.php/KS0352_Keyestudio_KEYBOT_Programmable_Robot_3-way_Line_Tracking_Sensor
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sensitivity
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RJ11
cable plug

black and white recognizer
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TECH SPECS:

® Operating Voltage: DC 5V

® Interface: RJ11 connector

® Output Signal: 3-channel digital signal
® Detection Height: 0-3cm

Wiring Diagram:

Okay, next let's do a simple test for this tracking module. Connect the KEYBOT 3-channel line tracking sensor to
the plug A1-A2-A3 of control board. Then connect the white Piranha LED module to the plug D9. When the sensor
of any channel detects a white object, a LED on the module will light up.
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Sample Code 3:

Declare [EfM o= ETlSRd value

Declare as ELSRg value

53 Eliad value
DigitalRead
DigitalRead

EE) | pigitalRead

EREM print

Serial - | pr‘intln.
print
println.
print
pr‘intln.
Delay | 1

(6] if

40 | pigitalWrite PIN# ﬁ SVl HIGH -
& :
else | pigitallrite PIN# ﬂ Stat

, S
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Upload well the code to the board, if pick up a white object close to the tracking module, you should see the white

LED module light up. Shown below.
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2) Motor Driving and Speed Control

Overview:

The Keyestudio KEYBOT Coding Control Board is particularly designed for car robot control.

This control board has integrated the UNO R3 control board and a motor driver into one circuit board, which can
directly drive two DC motors.

For the convenience of car design, this control board comes with a Bluetooth interface (fully compatible with HC-06
Bluetooth module), 2 servo interfaces and a passive buzzer.

For easy car control, this control board also comes with 2 slide switches and a reset button. The large slide switch
is used for an external power supply control. While the small switch is used for the serial port communication of

Bluetooth module.

For simple connection, it extends all the digital and analog ports out as RJ11 sockets. It also comes with a power
interface. The RJ11 socket integrates the digital and analog ports together, so you just need a cable to connect it
with sensor modules, pretty simple and convenient.
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Specifications:

Main control chip: ATMEGA328P-AU

Motor drive chip: TB6612FNG

USB to serial chip: ATMEGA16U2-MU

Input voltage: DC 7-12V

Motor drive current: 1.2A (ave) / 3.2A (peak)

Standby current: 47mA

Comes with a passive buzzer: D13 control

Motor direction interface: D4 (motor A) and D7 (motor B)

0 e N Uk WD

Motor speed interface: D5 (motor A) and D6 (motor B)

10. Comes with 2 slide switches: power control switch (large one) and Bluetooth serial communication control
switch (small one)

11. Comes with a Bluetooth interface: suitable for HC-06 Bluetooth, fixed direction, can not be connected if
reversed.

12. Comes with 2 servo interfaces: D9 and D10 control respectively

13. Comes with a reset button
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14. Comes with a power input interface

15. 2 DC motor connection interfaces (labeled MA and MB)

16. It has 8 RJ11 sockets for external sensors and modules (internal with power interface). The control terminals
are: D3 and D8, D9 and D10, D11, D12, D2 and AO, A1 A2 and A3, A4 and A5, A6 and A7.

Element and Interfaces:

Here is an explanation of what every element and interface of the board does:
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two servo 16U2 TX Led
interfaces USB to A
(D9 D10) serial chip » RX
A
RJ11 RJ11 RJ11 RJ11
slide switch USB socket socket socket socket

( external power control ) (D3 D8) (D9 D10) (D11) (D12)

passive buzzer
(D13 control)

_,. motor interface
(motor B )

‘ keyestudlo"

] RT Y2 L
i sz = TB6612FNG
: 1 ( DC motor drive chip )

motor interface
(motor A )

Bluetooth

button interface RJ11 RJ11 RI11 RJ11
socket socket socket socket
(D2 A0) | (ALA2A3) (A4 AS5) (A6 A7)

external power
(DC7-12V)

Y
slide switch
( Bluetooth communication control )
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Driving DC Motor:
In the previous section, we have introduced the basic parameters and interfaces of KETBOT control board. After

that, let's connect the control board to drive the two DC motors.
Note that the motor with longer lead is connected to the connector MB, so another motor with short lead is

connected to MA.

Battery
[

fiayeg
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Well, it is time to create the sketch.

The code logic of the KEYBOT is nothing more than 5 kinds of movement modes, namely go forward, go backward,
turn left, turn right and stop. So think about it. How could it implement those functions?

Simply, for example, both left and right motor of KEYBOT turn forward, so the robot is able to go forward. If both
the left and right motor turn reverse, KEYBOT robot will go backward.

Besides, if the left motor turns forward but right motor turns reverse, KEYBOT will turn right. If the right motor
turns forward but left motor turns reverse, KEYBOT will turn left.

So how to control the forward and backward of motor? Actually, you can easily achieve that by controlling the
microcontroller pin for motor direction to be HIGH or LOW level.

It is much more easier to understand the motor rotation, however, it would be a little bit complicated to work out
the speed control of motor.

As for the speed control of motor, it involves the PWM mode. So what is PWM? Actually PWM is the short for
Pulse Width Modulation. PWM is a technique for getting analog results with digital means. Digital control is used to
create a square wave (a signal switched between on and off) to control the analog output.

The output voltage of Arduino Digital port has only LOW and HIGH level, so does Mixly block, corresponding to the
output voltage of 0 Volts and 5 Volts.
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In the graphic below, the green lines represent a regular time period. This duration or period is the inverse of the
PWM frequency. In other words, with Arduino's PWM frequency at about 500Hz, the green lines would measure 2
milliseconds each.

Analoghrite PIN# i1 >

A call to analogWrite() is on a scale of 0-255, such that analogWrite(255) requests a 100% duty cycle (always on),
and analogWrite(127) is a 50% duty cycle (on half the time) for example.


https://www.arduino.cc/en/Reference/AnalogWrite
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PWM analog output

Pulse Width Modulation

0% Duty Cycle - analogWrite(O)
S ‘ ‘

Ov

25% Duty Cycle - analogWrite(64)
Sv

Ov
50% Duty Cycle - analogWrite(127)

Ov
75% Duty Cycle - analogWrite(191)
S5v

O

100% Duty Cycle - analogWrite(255)
. ‘ ‘ | I ‘ ‘

0y
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The speed control has already connected to D5 and D6 on the control board, that is PWM port.
The PWM calls the function analogWrite(pin, value) SR tass vatue offl

Note: Change the PIN# to the corresponding pin. The value is between 0 (always off) and 255 (always on).
The speed of the motor is controlled actually by this value. The bigger the value is, the faster the speed is. Rather,
the smaller the value is, the slower the speed it is until stop.

In the following figure, look at the language logic of motor’s 5 states: go forward, backward, turn left, turn right

and stop.
The digital output pin PIN#4 and PIN#?7 control the two motors direction, that is, forward and backward rotation.
The analog output pin PIN#5 and PIN#6 control the motor’s speed.

PIN#5 PIN#4 PIN#6 PIN#7

Forward 200 HIGH Motor A goes forward 200 HIGH Motor B goes forward
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Backward 200 LOW Motor A goes backward 200 LOW Motor B goes backward
Left 200 LOW Motor A goes backward 200 HIGH Motor B goes forward
Right 200 HIGH Motor A goes forward 200 LOW Motor B goes backward
Stop 0 LOW Motor A stops 0 LOW Motor B stops

Test Code 4:
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Delay
do back

Delay

do right

do stop

do

DigitalWrite PIN# GUEREN Stat

DigitalWrite PIN# (EAREN Stat

DipitalWrite PIN#
DigitalWrite PIN#

AnalopgWrite PIN#

AnalopgWrite PIN# ﬂ value

| -

" HIGH ~
HIGH v

" 200

DigitalWrite PIN#

DigitalWrite PIN#

AnalopgWrite PIN#

Analoghirite PIN#

DigitalWrite PIN#

DigitalWrite PIN#
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Test Result:
Done uploading the code to the board, connect two external DC motors to the board, then power it with DC 7-12V.

Turn on the larger slide switch on the board, finally you should see the two motors turn forward for 1 second, stop
for 1 second and then reverse for 1 second, stop for 1 second, repeatedly.

BRC 18650 3500mAn . . ' l
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3) KEYBOT Line Following
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Overview:

In the previous sections, you have learned the principles and applications of both line tracking module and motor
driving. After that, combine the tracking sensor and control board to build a line following KEYBOT.

So at first what does line tracking mean? It refers to follow the line trajectory. You might often see some robots
always follow or track the black line.

The principle is using the tracking sensor to detect the black track on the pavement, and detection signal will feed
back to the main control board. Then main control board will analyze and judge the collected signals to control and
drive the motor in time, thus can adjust KEYBOT turning direction. That is why the KEYBOT can automatically
follow the black track, achieving the automatic line tracking function.

This technology has been applied to many areas such as driverless vehicles, unmanned factories, warehouses, and

service robots.

Project Principle:

Using the characteristic that black has low reflectivity to light.

When flat surface is not black, the infrared light transmitted by the sensor will be reflected back mostly, so the
sensor outputs LOW level 0.
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When the flat surface has a black line and the sensor is over the black line, the reflected infrared light is very less
due to the weak reflectivity of black, so it does not reach the action level and sensor outputs HIGH level 1.

Use the main control board to determine whether the output end of sensor is 0 or 1, finally detect the black line.
The main control board will control the turning direction of motor according to the received signal. This is a simple
line tracking KEYBOT.

Wiring Diagram:
Connect the tracking sensor, two motors and battery to the control board as follows.
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Write the Code:

Wire it up well as the above diagram. Okay, let's move on to write the test code. Think about the code logic.
There are two kinds of tracking sensor’s states as follows:

1. If the middle tracking sensor detects a black line, the robot will go forward.

2. The middle tracking sensor does not detect a black line. If the left sensor detects a white line, and the right
sensor detects a black line, the robot will turn right. On the contrary, if the right sensor detects a white line, and
the left one detects a black line, the robot will turn left. If three sensors all detect a white line, it will stop.

Well, figure out the logic, then combine with the example code of motor driving mentioned in the above section,
you can have a try to write out the code logic of line tracking.

Code 5:
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DigitalRead PIN#
if o
DigitalRead PIN#
front

not | pigitalRead PIN#

else | (&) if -
'_' DigitalRead PIN#

do (s [o =5 i
| g

else if

not | pigitalRead PIN#

right

Stop

DigitalRead PIN#

DigitalRead PIN#

DigitalRead PIN#

DigitalRead PIN#
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DigitalWrite PIN# DigitalWrite PIN#

DigitalWrite PIN# DigitalWrite PIN#
Analoghrite PIN#

AnalogWrite PIN#

DigitalWrite PIN#
DigitalWrite PIN#

Analoghrite PIN#

Analoghirite PIN# u value

e

|-
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Test Result:
Done uploading the code to the board, then power it with DC 7-12V. Turn on the larger slide switch on the board,
and draw a black line on the ground, the KEYBOT will follow the black line.
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Project 3: KEYBOT Avoiding Obstacles

1) Principle and Application of Ultrasonic Module

Description:

There is an animal called bat in nature. The bats can fly at night, not depend on its eyes, but on its ears and vocal
organs. When the bat flies, it will emit a scream, an ultrasonic signal that humans cannot hear because of its high
audio frequency. If these ultrasonic signals hit other objects on the flight path, they will be reflected back
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immediately. After receive the returned information, the bats complete the whole process of listening, seeing,
calculating and bypassing obstacles during the flutter.

The principle of the ultrasonic rangefinder module is as the same as the above principle. The ultrasonic module will
emit the ultrasonic waves after trigger signal. When the ultrasonic waves encounter the object and are reflected
back, the module outputs an echo signal, so it can determine the distance of object from the time difference
between trigger signal and echo signal. Ultrasonic sensor has a wide range of sensitivity, no blind area, and no
interference with obstacles.

As the following picture shown, it is our KEYBOT ultrasonic module. It has two somethings like eyes. One is

transmitting end, the other is receiving end.

keyestudio
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TECH SPECS:

Operating Voltage: 5V (DC)
Operating Current: 15mA

Operating Frequency: 40khz
Maximum Detection Distance: 3-5m
Minimum Detection Distance: 3-4cm

Sensing Angle: less than 15 degrees

Hookup Guide:

Connect the ultrasonic module to the control board with only a 6P6C RJ11 cable. Shown as below.
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[Notice:])

1. Must first connect the ultrasonic module and then power up.
2. Measurement period is better at more than 60ms. To prevent the impact of the transmitted signal to the echo
signal.

When using it:

(1) Use IO trigger ranging, at least 10us HIGH level signal; that is, first pull the Trip Low, then give a HIGH level
signal of 10us.

(2) The module automatically sends eight square waves of 40khz to automatically detect whether there is a signal
return back;

(3) There is a signal return, through the I0 output a High level, and the duration period of High level is the time
of Ultrasonic wave from emission to return.

Test distance = (High level time * speed of sound (340M/S))/2;

Then you can get the distance formula: detection distance = (High level time/58) (cm);
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Test Code 6:

DigitalWrite PIN#

velay (06 ofENS

DigitalWrite PIN#

DigitalWrite PIN#

print
print | (IT
println |
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Below writes with library function:

setup

baud rate GIELD

g

Declare [{sfis
| —

Ultrasonic ranging(cm) Trig# B

oe1ay T WEC)
Serial * . - | . distance =
(Serial v Buatatal M distance
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Test Result:

Hook it up and upload well the code to main board, then open the serial monitor, and set the baud rate to 9600.
When ultrasonic sensor detects an obstacle ahead, on the monitor you should see the distance between the sensor
and an obstacle, displaying every 0.5 second. Shown below.

|4 com13 bt

Send

TS TATTCE — O, TFLTTT
distance = 9.90cm

distance = 10.17cm il
distance = 9.78cm
distance = 9.71cm
distance = 9.74cm
distance = 9.74cm
distance = 9.78cm
distance = 9.60cm
distance = 9.50cm
distance = 9.10cm
distance = 9.66cm
distance = 9.69cm
distance = 9.67cm
distance = 9.03cm
distance = 9.41cm
distance = 9.03cm
distance = 8.95cm
distance = 8.98cm

[ b

1]

Ll #uto svcroi'[i Baud Rate (9600 |¥ || Draw Clear

‘tﬂmpile ‘LFpiGad Arduino/Genuino Uno - | comz ~ Mnn'r{ur
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2) KEYBOT Avoiding Obstacle

It is rather not suitable for human to work in some relatively harsh environments. At this moment, if we have a
robot that can shuttle freely in such environments, then how good should it be!

Based on this original intention, our team develop this KEYBOT that be able to automatically avoid an obstacle
when running on complicated terrain.

This project is a simple and automatic obstacle avoidance system based on KETBOT control board. The smart
robot with KEYBOT control board as the core, makes use of ultrasonic module to detect the obstacle ahead, and
the detection signal will feed back to the control board.

The control board will then analyze and judge the collected signals to control the motor driving in time, thus adjust
the KEYBOT direction. Finally control the KEYBOT automatically avoid an obstacle ahead to run forward smoothly.

Project Principle:

1. Use the ultrasonic module to detect the distance between the KEYBOT and obstacle ahead.

2. KEYBOT control board will control the motor’s rotating direction according to the distance value measured by
ultrasonic sensor between KEYBOT and an obstacle.

3. When the measured distance between ultrasonic sensor and obstacle ahead is greater than 25cm, KEYBOT
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goes forward. If less than 25cm, KEYBOT turns left, and detects the distance between sensor and obstacles, then
KEYBOT turns right, and detects the distance between sensor and obstacles.
When the left distance is greater than the right distance, KEYBOT will turn left. Otherwise, it turns right.

Hookup Guide:
Connect the ultrasonic module to control board with only an RJ11 cable. And separately connect two motors and
batteries to the board. Shown as below.
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do buzzer

do Stop
Delay
do left

Delay CTID &

do Stop

SIS | yltrasonic ranging(cm)

Delay

do right

Echo# M|
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4o | pigitallrite PIN# AW HIGH
St HIGH -

Digitalirite PIN# WEIREN Stat
DigitalWrite PIN# BUEARE Stat BRI e

Analoghrite PIN# I value

Analoghirite PIN# i value

Digitallirite PIN# gm St HIGH -
DigitalWrite PIN# MAREN Stat

Analoghirite PIN# 5 ' l value

B

Analoghirite PIN# E value ME

— Analoghirite PIN# v Ba| value

40 | pigitalWrite PIN# Stat

DigitalWrite PIN# pUGAREN Stat Gllyhic; I
Analoghlrite PTIN# E value

Analoghirite PIN# E value

—
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Test Result:
Done uploading the code to the board, then power it with DC 7-12V. Turn on the larger slide switch on the board,
if place an obstacle in front of the KEYBOT, it can automatically avoid an obstacle ahead to run.
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Project 4: Bluetooth Controlled KEYBOT

1) Principle and Application of Bluetooth Remote Control

Bluetooth, as the name implies, blue teeth, and is not used to bite people, but a wireless data transmission method.
Bluetooth technology is a wireless standard technology that enables short-range data exchange among fixed
devices, mobile devices, and personal area networks of buildings (UHF radio waves in the ISM band of 2.4 to 2.485
GHz).

There are two kinds of commonly used Bluetooth module on the market, HC-05 and HC-06 models. The difference
between them is that the HC-05 is a master-slave one. It can not only make small reports to its own “master”, but
also can receive the command given to it. The HC-06 can only work in slave mode, which can only accept the
superior command. For instance, in many cases you may want to be an overbearing man, letting the subordinates
obey the order without any nonsense. So in such situation, it is enough to use the HC-06 module shown as below.

i"r:,' RN S RTTTE—

Je —1{.:.':*.&-*1 1‘1"" :.._'
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Specification Parameters:

1) Bluetooth Protocol: Bluetooth 2.1+ EDR Standard

2) USB Protocol: USB v1.1/2.0

3) Operating Frequency: 2.4GHz ISM Frequency Band

4) Modulation Mode: Gauss Frequency Shift Keying

5) Transmit Power: < 4dBm, Second Stage

6) Sensitivity: <-84dBm at 0.1% Bit Error Rate

7) Transmission Speed: 2.1Mbps(Max)/160 kbps(Asynchronous); 1Mbps/1Mbps(Synchronous)
8) Safety Feature: Authentication and Encryption

9) Supported Configuration: Bluetooth Serial Port (major and minor)
10) Supply Voltage: DC 5V

11) Operating Temperature: -20C to 55C

Wiring Diagram:

Next, we are going to do a small experiment. When Bluetooth module receives a signal sent by phone, control the
LED module on and off. First of all connect the LED module and battery to control board, and then directly plug the
Bluetooth module into the Bluetooth header.
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Test Code 8:
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B isAvailable?’
print
prlntln

!3| if

- i l il HIGH v

do | pigitalWrite PIN# @ stat ST

—
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After wiring, upload the above code to the board, and connect well the Bluetooth module. Pay more attention to
the connecting direction of Bluetooth module. Plug it correctly and you should see an LED on the module flash.

Pay special attention to:
You must first upload the code to the board and then plug in the Bluetooth module, otherwise the program fails to
compile. Because the data transmits of Bluetooth module will occupy the microcontroller’s TX and RX pins that are
also used for the code upload of microcontroller, it exists a conflict.

After uploading the code, you have to do another thing, that is, install an application of Bluetooth serial assistant
on the phone. You can click the icon to download it or click here: -.
https://drive.google.com/open?id=1D16V4HZ5H6k7p1-NMCgb0JRy dI5tvuC Hc_pDJ_A

MDROIDL.a
pk

The Bluetooth we used here is Bluetooth 2.0. Currently, it only supports the Android devices. Do not support Apple

devices. Please pay attention to this when using it.

After the serial assistant is installed, we must first connect the device, open the mobile Bluetooth, search for a
Bluetooth device. If find a Bluetooth device named HC-06, pair and enter 1234, finally you should see the paired
device shown as below.


https://drive.google.com/open?id=1D16V4HZ5H6k7p1-NMCqb0JRy_dl5tvuC
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HEREN 4G 2O = 1l W 14:56 4G il OK/s 1312 % £ © HD 4G 66% (mm
Blutooth
Switch
Blutooth

Open to Detect

Only detect paired devices

Device Name CHM-TLOOH >

Received Files >

Paired Device
> HC-06
Available Device

|—| 68:3E:34:37:32:1C

a
ect

Then open the Bluetooth serial communication APP, namely BT Client, and connect well the Bluetooth just paired.

Done connecting, an LED on the Bluetooth module is always on. If enter the letter a on the Bluetooth APP, the LED
connected on the pin 11 is on; if enter the letter 5, the LED will be off.
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2) Bluetooth Controlled KEYBOT

In the previous section, you have learned the principles of Bluetooth and how to use Bluetooth to control a small
light. Okay, based on that, could we use Bluetooth to send a command to control the KEYBOT run? Absolutely yeah.
In the previous section, we can use a mobile APP to send a character. Use a Bluetooth module to receive the
Bluetooth signal from the mobile phone, and feed it back to the main control board. Then main control board will
analyze and judge the collected signals. If correct, it will control the KEYBOT run.

Here we don't need a Bluetooth serial assistant as mentioned above. Just use an Android APP developed by our
keyestudio team to control the KEYBOT.

You can click the icon to download it or clink here:
https://drive.google.com/open?id=1g-bwP1SyJVfQseywRORQ6rOJOVd3JU5i

KeyesBTCar
da.apk

The interface of this APP is very simple, as shown below.


https://drive.google.com/open?id=1g-bwP1SyJVfQseywRORQ6rOJOVd3JU5i
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10t Sal @ 17:36

Bluetooth List  Disconnect

<lul>

www.keyestudio.com
Power by KEYESTUDIO
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Connected the Bluetooth, let's make use of a little program that can read the serial data, to check what character
the five buttons send so that apply them to the example code of Bluetooth KEYBOT in the following projects.

Test Code 9:

baud rate

Declare val el char v RVEREITE

(%) if isAvailable?
pr‘lntln
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From the above program test, you can know that the five buttons are Upward (*U”), Downward (*D"), Left ("L"),
Right ("R"), and Stop ("S").

The principle is very simple.

When Bluetooth module receives these characters sent by mobile phone, and then it will send them to ARDUINO.
ARDUINO will control the rotation direction of motor according to the preset value in the code. When receive the
information "U", KEYBOT moves forward. When receive "D", KEYBOT goes backward. If receive "L", KEYBOT turns
left. If receive "R", KEYBOT turns right. The KEYBOT will stop when receiving the "S".

Hookup Guide:

Refer to the connection diagram below. Directly plug the Bluetooth module into control board. Connect the motor
with longer wire to MB, while another motor with short wire is connected to MA. Then connect the batteries to
DC-IN.
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Test Code 10:

Declare ZIM as ElGS do DigitalWrite PIN# @i ESTI HIGH v — :
S _ N DigitalWrite PIN# (ERREN Stat HEECTIM
DigitalWwrite PIN# PUEAREN Stat BUEALC BN

DigitalWrite PIN#

(6] if [ EZECIERS isAvailable?
do | Serial -

| =

AnalogWirite PIN# . value
= AnaloghWrite PIN#

Analoghirite PIN# [ j value @

(&) switch - AnalogWrite PIN#

case

do front
| Y

Analoghirite PIN#

Analoglirite PIN#
—

DigitalWrite PIN% GHFIREN Stat Gl ECIINg
Digitalwrite PIN# QUEAREN Stat GlTLIN
AnalogWirite PIN# value ﬂ

AnalogWrite PIN# value
L
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Test Result:
Done uploading the above code to control board, open APP, connect the Bluetooth, you should see the LED on the
Bluetooth module is always on. Press down any buttons on APP, you are able to control the KEYBOT run freely.
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Our Tutorial

This tutorial is designed for everyone to DIY their own KEYBOT. You will learn all the basic information about how
to control this robot with KEYBOT control board, and other sensor modules. Just enjoy your time!

Great! It's just the beginning of ARDUINO and Mixly programming journey. There are more and more awesome
projects for you to explore. Furthermore, our KEYESTUDIO research and development team will continue to
explore on this path, walking you through the basics up to complex projects. Hope that you can enjoy our works!

About keyestudio

Located in Shenzhen, the Silicon Valley of China, KEYES DIY ROBOT CO.,LTD is a thriving technology company
dedicated to open-source hardware research and development, production and marketing. Keyestudio is a
best-selling brand owned by KEYES Corporation, our product lines range from Arduino boards, shields, sensor
modules, Raspberry Pi, micro:bit extension boards and smart car to complete starter kits designed for customers
of any level to learn Arduino knowledge.

All of our products comply with international quality standards and are greatly appreciated in a variety of different
markets throughout the world. For more details of our products, you can check it from the links below.

Official Website: http://www.keyestudio.com/



http://www.keyestudio.com/
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US Amazon storefront: http://www.amazon.com/shops/A26 TCVWBQE4D9T

CA Amazon storefront: http://www.amazon.ca/shops/A26TCVWBQE4D9T

UK Amazon storefront: http://www.amazon.co.uk/shops/A39F7KX4U3W9JH

DE Amazon storefront: http://www.amazon.de/shops/A39F7KX4U3W9JH

FR Amazon storefront: http://www.amazon.de/shops/A39F7KX4U3W9JH

ES Amazon storefront: http://www.amazon.de/shops/A39F7KX4U3W9JH

IT Amazon storefront: http://www.amazon.de/shops/A39F7KX4U3W9JH

US Amazon storefront: http://www.amazon.com/shops/APU90DTITU5DG

CA Amazon storefront: http://www.amazon.ca/shops/APU90DTITU5DG

JP Amazon storefront: http://www.amazon.jp/shops/AE9QVWCCXQIC6]

Customer Service
As a continuous and fast growing technology company, we keep striving our best to offer you excellent products
and quality service as to meet your expectation. We look forward to hearing from you and any of your critical


http://www.amazon.com/shops/A26TCVWBQE4D9T
http://www.amazon.ca/shops/A26TCVWBQE4D9T
http://www.amazon.co.uk/shops/A39F7KX4U3W9JH
http://www.amazon.de/shops/A39F7KX4U3W9JH
http://www.amazon.de/shops/A39F7KX4U3W9JH
http://www.amazon.de/shops/A39F7KX4U3W9JH
http://www.amazon.de/shops/A39F7KX4U3W9JH
http://www.amazon.com/shops/APU90DTITU5DG
http://www.amazon.ca/shops/APU90DTITU5DG
http://www.amazon.jp/shops/AE9VWCCXQIC6J
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comment or suggestion would be much valuable to us.
You can reach out to us by simply drop a line at keyestudio@126.com

Thank you in advance.

6. More Resources:

You can get more reference from the links below:

KEYESTUDIO WIKI: http://wiki.keyestudio.com/
ARDUINO Software: https://www.arduino.cc/en/Main/OldSoftwareReleases#1.5.x
Mixly Software WIN: https://fs.keyestudio.com/KS0353

Detailed User Guide, Bluetooth APP, libraries, and test code :
https://fs.keyestudio.com/KS0353

Assembly Video Link: http://www.keyestudio.com/wp/ks0353/

Dl
o

keyestudio


keyestudio@126.com 
http://wiki.keyestudio.com/
https://www.arduino.cc/en/Main/OldSoftwareReleases
https://fs.keyestudio.com/KS0353
https://fs.keyestudio.com/KS0353
http://www.keyestudio.com/wp/ks0313/
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