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Company Profile

Established in 2011, lafvin is a manufacturer and trader specialized in research,development and production of 2560 uno,nano boards,and all
kinds of accessories or sensors use for arduino,rasperrry.We also complete starter kits designed for interested lovers of any levels to learn
Arduino or Raspberry.We are located in Shenzhen,China.All of our products comply with international quality standards and are greatly
appreciated in a variety of different markets throughout the world.

Customer Service

We are cooperating with a lot of companies from diffirent countries.Also help them to purchase electronic component products in china,and
became the biggest supplier of them. We look forward to build cooperate with more companies in future.

By the way,We also look forward to hearing from you and any of your critical comment or suggestions.Pls email us by lafvin service@163.com
if you have any questions or suggestions.As a continuous and fast growing company. We keep striving our best to offer you excellent products
and quality service.

Our Store

Aliexpress store: https://www.aliexpress.com/store/1942043 Brand in Amazon:LAFVIN

Product Catalog

https://drive.google.com/drive/folders/OBwvEeRN9dKIIbIZING00TkhY bGs?usp=sharing

Tutorial

LAFVIN Smart Home Learning Kit uses ATmega328P chip as the main controller, with a variety of sensors. Such as soil moisture sensor,
DHT11 temperature and humidity sensor, flame detection module and other common environmental detection sensors. The circuit connection of
the kit adopts a standardized and easy-to-understand interface, provides 3D dynamic installation video, and supports Arduino IDE and graphical
programming at the same time. The APP quickly connects with the low-power Bluetooth module to achieve rich wireless control functions. This
learning kit is very useful for learners who are keen to explore electronic knowledge and programming.


mailto:lafvin_service@163.com
https://www.aliexpress.com/store/1942043
https://drive.google.com/drive/folders/0BwvEeRN9dKllblZING00TkhYbGs?usp=sharing
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LAFVIN

1.Smart Home Learning Kit Introduction

The Smart Home Learning Kit is mainly manufactured using the arduino uno R3 main control and High-quality DIY assembly
wood board, and a wealth of sensor module.

Smart Home Learning Kit have the following advantages:

1) Simple and easy-to-understand wooden board assembly structure, And provide 3D dynamic installation video tutorial.the
sensor connection line adopts 3pin F-F Dupont line to avoid complicated wiring.
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2) The low-power Bluetooth 4.0 module is used to simplify the connection steps with the mobile phone APP, and provide

convenience for introductory learning. The APP has powerful functions, including wireless control actuators, sensor data
monitoring, and wireless password opening functions.

Turn on the light Allow pass Don't pass Open the window

q ! *J) Status: Su:cessfully connected

Turn off the light Turn on the fans Turn off the fans Close the window

Sensor data monitoring APP password door

Learn more function, please watch video:
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3)Simultaneously supports mixly graphical programming and arduino IDE code programming, which is convenient for
beginners to learn.

[ Mixly 1.2.0(EA\LAFVIN_Smart_Home_Kit_For_Arduino_UNO\Smart_Home_Learning_Kit\Mixly_Code\Project_5\Flame Alarm.mix) - u] X || @ Flame_Alam | Arduino 189
## Blocks Code Team httoy//mily.crg English v | XCode  |LEile Edit Sketch Tools Help

)q MdLn A

(7] Logic setup Flame_Alarm

L Tex J-)eclare WEELIEY flame S value
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Motor T
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'!v R )

ﬂ; Factory
&% Tools
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fxn_moor_prm(e, 0);
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avrdude: 1892 bytes of flash written
avrdude done. Thank you.

Upload success!
< Sy
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2.Getting Started with Arduino IDE

2.1 How to Install Arduino IDE
Introduction

The Arduino Integrated Development Environment (IDE) is the software side of the Arduino platform.In this Project, you
will learn how to setup your computer to use Arduino and how to set about the Projects that follow.The Arduino software
that you will use to program your Arduino is available for Windows, Mac and Linux. The installation process is different for
all three platforms and unfortunately there is a certain amount of manual work to install the software.

STEP 1: Go to https://www.arduino.cc/en/Main/Software and find below page.

Windows installer
Windows ziP file for non admin install

ARDUINO 1.8.0 Windows app Get i

The open-source Arduing Software (IDE) makes it sasy to

Write code and upload it to the board. Itrunson Mac 05 X107 Lion or newer
Windows, Mac G5 X, and Linux. The environment is

% written in java and based on Processing and other open- =
source software. Linux 32 bits

This software can be used with any Arduino board. Linux 64 bits
Refer to the Getting Started page for installation Linux ARMm
instructions.

Release Notes
Source Code
Checksums (sha512)

The version available at this website is usually the latest version, and the actual version may be newer than the
version in the picture.
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STEP2: Download the development software that is compatible with the operating system of your computer.
Take Windows as an example here.

Windows Installer
Windows zip file for non admin install

Windows app | Get 52 |

Mac OS X 10.7 Lion or newer

Linux 22 hits
Linux 64 bits
Linux AR
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Click Windows Installer.

Support 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!) NO LONGER JUST FOR ARDUINO AND
GENUINO BOARDS, HUNDREDS OF COMPANIES AROUND THE WORLD ARE
USING THE IDE TO PROGRAM THEIR DEVICES, INCLUDING COMPATIBLES
CLONES, AND EVEN COUNTERFEITS. HELP ACCELERATE ITS DEVELOPMENT
WITH A SMALL CONTRIBUTION! REMEMBER: OPEN SOURCE IS LOVE!

$3 $5 $10 $25 S50 OTHER

JUST DOWNLOAD CONTRIBUTE & DOWNLOAD

Click JUST DOWNLOAD.
Also version 1.8.0 is available in the material we provided, and the versions of our

materials are the latest versions when this course was made.
You can choose the latest version to download and install"

=¥ arduino-1.8.0-linux32.tarxz
=8 arduino-1.8.0-linuxé4d.tar.xz
=4 arduino-1.8.0-macosx.zip

E2 arduino-1.8.0-windows.exe
=8 arduino-1.8.0-windows.zip
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Installing Arduino (Windows)

Install Arduino with the exe. Installation package.

@ arduino-1.8.0-windows.exe

Arduino Setup: License Agreement |

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

GMU LESSER. GEMERAL PUBLIC LICEMSE -
Version 3, 29 June 2007 Y
Copyright (C) 2007 Free Software Foundation, Inc. <http://fsf.ora/>

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

| |This version of the GNU 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 | Mullsaft Install System w2 .46 I Agree

Click I Agree to see the following interface
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@I Arduino Setup: Installation Options =] e i)

{ Chedk the components you want to install and unchedk the components
I co you don't want to install. Click Mext to continue,

|| select components to install:

Install USE driver

| Create Start Menu shortout
| Create Desktop shortout

f Assodate .ino files

Space reguired; 397.3MB

[
Cancel Mullsoft Install System v2.46 < Back | Mext = I

Click Next
€% Arduino Setup: Installation Folder L= ] )
i — . i W —

| Setup will install Arduino in the following folder. To install in a different
&.0) folder, click Browse and select another folder. Click Install to start the
installation.

"Destination Folder

Browse... |

Space required: 397.3MB
Space available; 5.3GB

| Cancel | Mullsoft Install Syskem va 46 < Back | Install I
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You can press Browse... to choose an installation path or directly type in the directory you want.
Click Install to initiate installation

& Arduino Setup: Installing i e=ieve

G Extract: layout.png
i)
| Show details I
|
I
|
Cancel Nullsaft Install System vz 46 = Back ilose

10/246



LAFVIN

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

Install to finish the installation.

|!! Windows Security

)

Mame: &rduino USE Driver
‘..i_‘-}r Publisher: ArcBotics LLC,

Would you like to install this device software?

Always trust software from "ArcBotics LLC.",

'@' You should only install driver software from publishers you trust. How canl
decide which device software is safe to install?

Install | | Don'tinstall |

Next, the following icon appears on the desktop
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Double-click to enter the desired development environment

-

&8 sketch_jan05a | Arduino 1.8.0 lilﬂlﬂ

Edit Sketch Tools Help

sketch_jan05a

1 iwoid setup () { -
2 S/ put your setup code here, to run once:
3
}
B
& woid loop () {
T S put youwr main code here, to run repeatedly:
g
81}

Arduino/Genuino Uno on COMZ15
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2.2 How to Install Arduino Driver

Next, we will introduce the driver installation of UNO R3 development board. The driver installation may have slight

differences in different computer systems. So in the following let’s move on to the driver installation in the Window 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.

When you connect UNO board to your computer at the first time, right click the icon of your
“Computer” —>for “Properties”—> click the “Device manager” ,

under “Other Devices”or “USB-Serial”, you should see an icon for “Unknown device” with a little yellow warning triangle
next to it. This is your Arduino.Or you can search for "devi" in your computer, or you can open the device manager of your

computer.
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é Device Manager

File Action VYiew Help

&= = HEl =

v & DESKTOP-TOOVST!
> id Audic inputs and cutputs
» EH Computer
% mm Disk drives
» [l Display adaptors
> B Firmware
» Human Interface Devices
» =@ |DE ATAATAPI controllers
5 Keyboards
> 8 Mice and other pointing devices
» [ Monitors
) Metwork adapters
~w kY Other devices
B4 USE Serial
v & Ports (COM BLLPT)
i BEfEmO (com)
= Print queues
m Processors
l Software devices
iﬂ Sound, video and game controllers
Sy Storage controllers
= Systemn devices
i Universal Serial Bus controllers

WO W N W N
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Then right-click on the device and select the top menu option (Update Driver Software...) shown as the figure below.

@ Device Manager — O X
File Action View Help
e« D E BB EX®

v & DESKTOP-TOOVSTI
> I‘ Audio inputs and outputs
» B Computer
3w Disk drives
» [ Display adaptors
> BB Firmware
> Human Interface Devices
> =@ IDE ATAVATAP| controllers
> E2 Keyboards
> @ Mice and other pointing devices
» [ Monitors
> g Network adapters
v K7 Other devices
B US| update arver

v i Ports (EEEEEEE
. B Disable device

5 ™= Printc Uninstall device
' ﬂ i Scan for hardware changes
> B Softw:

> W Sound Properties
> S Storagetontromers
> Em System devices

» i Universal Serial Bus controllers

Launches the Update Driver Wizard for the selected device.

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

1 & Device Manager — O X
File Action View Help
e FEEREEX®
v M DESKTC
» i.d A
> Bl Col ¢ B Update Drivers — USB Serial
b Dis
» g Dis|
> B Firr How do you want to search for drivers?
> Hui
> "m IDE
» & Key — Search automatically for updated driver software
? 8 Mic Windows will search your computer and the Internet for the latest driver software
> E Ma for yeur device, unless you've disabled this feature in your device installation
> P Net settings.
v P ot
ks
v § Por — Browse my computer for driver software
ﬁ Locate and install driver software m Ihy.
» = Prir
) u Pro
I > B Sof
» H Sou
> ﬁ‘ﬂ Sto
> Em Sys
> i Uni

| Cancel

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

You will then be prompted to either ‘Search Automatically for updated driver software’ or ‘Browse my computer for driver
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software’. Select the option to browse and navigate to the :C\Program Files(x86)\Arduino\drivers.(Note: Here is the path
you choose to install arduino IDE. The path chosen in the installation tutorial in the previous section is that, so the path I
chose i1sC\Program Files(x86)\Arduino\drivers)

.'!~ Device Manager — O s
File Action View Help

e DB HD B EX®

v & DESKW
y i Au
» Bl Col & B Update Drivers — USB EETiEE
b aa Dis
» O Dis
> o8 DVl Browse for drivers on your computer
> 3E Firr
> g Hu
, @ IDE
» Key C:\Program File NArduino\drivers Browse...
¥ a Mix |
s I Mo ] Include subfolders
P Nel
v ﬁ Pot

Search for drivers in this location:

o —> Let me pick from a list of available drivers on my computer
§ sof This list will show available drivers compatible with the device, and all drivers in the
i 3 same category as the device,

Mext I | Cancel
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Click “Next” and you may get a security warning, if so, allow the software to be installed.

Once the software has been installed, you will get a confirmation message. Installation completed,click “Close”.

&% Device Manager — O >
File Action View Help
s @ EHEE T EX®
v &% DESKT

> B Auw

> Bl Col B Update Drivers - Arduino Uno (COM®)
> aa DS

> g Dis

> o8 DVl Windows has successfully updated your drivers
3 i Fire
> ) Hu
> "m IDE
> Key
» 8 Mic Arduino Uno
» I Ma ¥

> I Nel

v ﬁ Por

L)

L

Prir

Pra

Sof
Lol

Windows has finished installing the drivers for this device:

L
& n

%)

to
VE]
Uni

Lo

» ™=
> I
|
s
> S
> im
b
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Up to now, the driver is installed well. Then you can right click “Computer”—>

should see the device as the figure shown below.

“Properties”—>*“Device manager” , you

"Z!'. Device Manager
File Action View Help

e D HD B EX®

v % DESKTOP-TOOVSTI
» iq Audio inputs and outputs
» B Computer
= Disk drives
& Display adaptors
- DVD/CD-ROM drives
B Firmware
» Hurnan Interface Devices
== IDE ATA/ATAPI controllers
Keyboards
» g Mice and other pointing devices
» [ Menitors
» @ Metwork adapters

[ Arduing Urm (CDMD}
L

» [ Print queues
» u Processors
» l Software devices
» i4| Sound, video and game controllers
s S Storage controllers
5> §m System devices
i Universal Serial Bus controllers
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2.3 How to Add Libraries
Installing Additional Arduino Libraries

Once you are comfortable with the Arduino software and using the built-in functions, you may want to extend the ability of

your Arduino with additional libraries.

What are Libraries?

Libraries are a collection of code that makes it easy for you to connect to a sensor, display, module, etc. For example, the
built-in LiquidCrystal library makes it easy to talk to character LCD displays. There are hundreds of additional libraries
available on the Internet for download. The built-in libraries and some of these additional libraries are listed in the reference.
To use the additional libraries, you will need to install them.

How to Install a Library
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Importing a .zip Library

Libraries are often distributed as a ZIP file or folder. The name of the folder is the name of the library. Inside the folder will
be a .cpp file, a .h file and often a keywords.txt file, examples folder, and other files required by the library. you can install
3rd party libraries in the IDE. Do not unzip the downloaded library, leave it as is.

In the Arduino IDE, navigate to Sketch > Include Library. At the top of the drop down list, select the option to "Add .ZIP
Library".

9 sketch_apr28a | Arduino - O X

File Edit _Sketch_TouIs Help | Fa
Verify/Compile CrlsR Manage Libraries...  Ctrl+Shift+|

Upload Chrl+U Add ZIP Library...

SKetch, Upload Using Pragrammer  Ctrl+ Shift+U

Arduino libraries

void se Expert compiled Binary Ctrl+Alt+5
i/ pa Bridge
Show Sketch Folder Ctrl+K Esplora
b Include Library | Ethernet
vaid: 14 Add File... | Firrnata
// put your main code here, to run repeate| G5M
} Keyboard
LiguidCrystal
Mouse

Robot Control
Robot IR Remote
Robot Motor

sD

Servo
SpacebrewYun
Stepper

TFT

Temboo

WiFi

Contributed libraries
BalanceCar
DHT-master
EEPROM Arduina/Genuina Uno
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You will be prompted to select the library you would like to add. Navigate to the .zip file's location and open it.
In this learning kit you need to add two library files which are <Servo><LiquidCrystal [2C>. You can add this library file in
the learning files provided by us.

& Select a zip file or a folder containing the library you'd like to add X
Look in: | Arduino_Libraries Vi 5 o P
=t
Recent... \
Desktop
Documé;its
This EC
Network
File name: |:'Lt_For_Arduino_UNO\Smart_Home_Learning_Kit\ﬁrduino_Libraries| Open
Files of type: |ZIP files or folders V| | Cancel i

(Note: The compression format of the library file must be .zip, if it is a .rar compression format, the addition will fail.)
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Return to the Sketch > Import Library menu. You should now see the library at the bottom of the drop-down menu. It is
ready to be used in your sketch. The zip file will have been expanded in the libraries folder in your Arduino sketches
directory.

NB: the Library will be available to use in sketches, but examples for the library will not be exposed in the File > Examples
until after the IDE has restarted.

@ Multi-purpose_Smart_Home_On_APP | Arduino 1.89 — O X

File Edit Sketch Tools Help

Verify/Compile Ctri+R
Upload Ctri+U
Multi-p Upload Using Programmer Ctrl+Shift+U

Export compiled Binary Ctrl +Alt+5 ~
#inclﬂ‘ Show Sketch Folder Ctrl+K ‘
#incly Include Library Y

|
#incly  AddFile. SPI
is : Servo
#include "DHT.h" .

SoftwareSerial
SpacebrewYun
Servo servo 9;

; Gt Stepper
volatile int Button Red; T
volatile int Button Green;

- . i Temboo
volatile int Red _num time; WiFi
String password; Wire

LigquidCrystal I2C mylcd(0x27,16,2)

volatile int water level; Contributed libraries

Arduino ST7789 Library
BalanceCar
DHT-master

Ds3231

HC-SR04 v
12Cdev >
IRremote

volatile int carch;

volatile int pass;

volatile int Environmental sound;
volatile int Brightness;

wnlatile int

il mniatinre:

KalmanFilter
Keypad
LiquidCrystal_12C
MFRC522
MPU6G050
MsTimer2
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Those two are the most common approaches. MAC and Linux systems can be handled likewise. The manual installation to

be introduced below as an alternative may be seldom used and users with no needs may skip it.

2.4 Blink Test

you will learn how to program your UNO controller board to blink the Arduino’s built-in LED, and how to download
programs by basic steps.
The UNO board has rows of connectors along both sides that are used to connect to several electronic devices and plug-in

'shields' that extends its capability.

It also has a single LED that you can control from your sketches. This LED is built onto the UNO board and is often
referred to as the 'L' LED as this is how it is labeled on the board.
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You may find that your UNO board's 'L' LED already blinks when you connect it to a USB plug. This is because the boards
are generally shipped with the 'Blink' sketch pre-installed.

In this Project, we will reprogram the UNO board with our own Blink sketch and then change the rate at which it blinks.

In the previous chapter-How to install Arduino IDE, you set up your Arduino IDE and made sure that you could find the
right serial port for it to connect to your UNO board. The time has now come to put that connection to the test and program
your UNO board.

The Arduino IDE includes a large collection of example sketches that you can load up and use. This includes an example
sketch for making the 'L' LED blink.

Load the 'Blink' sketch that you will find in the IDE's menu system under File > Examples > 01.Basics

( &9 sketch_jan0Ba | Arduino 1.8.0 = 5. e ]
Edit Sketch Tools Hel__p\
New Ctrl+N
Open. Ctrl+0
Open Recent
Sketchbook H
Examples [} Ful
Clase Ctrlaw Built-in Examples
Soe Ctrl+s 01Basics ) AnalogReadSerial
(P CtrlShift+§ 02.Digital ) BareMinimum
03.4nalog )
Page Sctup  Ctrl+Shift+P 04.Communication ) DigitalReadSerial
ot Elh 05.Control | Fade
Preferences! Ctrlitamma 06.Sensors ) ReadAnalogVoltage
07.Display r
i Gt 08 Strings v
09.USE 3
10.Starterkit_B asicKit 3
11.ArduinolSP 3
Examples for any board =
Adafruit Circuit Playground b
ArduinoCloud 3
ArduinoHttpClient >
Bridge »
Ethernet 3
Firmata 3
GSM L ——
LiquidCrystal »
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When the sketch window opens, enlarge it so that you can see the entire sketch in the window.

& Blink | Arduino 1.8.0 oo 0

Edit Sketch Tools Help

,_.
13

m

Arduino/Genuino Uno on COM2E
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The example sketches included with the Arduino IDE are 'read-only'. That is, you can upload them to an UNO R3 board, but

if you change them, you cannot save them as the same file.
Since we are going to change this sketch, the first thing you need to do is save your own copy.

From the File menu on the Arduino IDE, select 'Save As..' and then save the sketch with the name '"MyBlink'.

|é] Save sketch folder as.. ﬁ
Savein: | Arduino - @. e 0 s
= MName : Date modified Type
bl (T MiyBlink 20177176 16:30 File folder

Recent Places

Libraries

Computer

@

Network

4| 1 k
File name: Myélink -
Save as type: [NI Files (*.%) "] [ Cancel ]
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You have saved your copy of 'Blink' in your sketchbook. This means that if you ever want to find it again, you can just
open it using the File > Sketchbook menu option.
MyBlink | Arduino 1.8.

'\ Edit Sketch Tools Help

Mew Ctrl+N
Open... Ctrl+0 _
Open Recent )
Sketchbook ) Blink ' =l
Examples X Thermometer
Close Ctrl+'\W Hello'Vorld
Save Ctrl+8 MF-RC522_RAD |E
Save As.. Ctrl+Shift+5 MF-RC322_RHD
Page Setup  Ctrl+Shift+P MF-RC522 RAD 4
Print Ctrl+P Knob
sketch_jan05a
Preferences Ctrl+Comma infrared_Blink
Quit Ctrl+Q
1
p |
18 _
< | 11 P

oon COM2E
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Attach your Arduino board to your computer with the USB cable and check that the
'Board Type' and 'Serial Port' are set correctly.

&9 Blink | Arduino - o ®
File Edit Sketch Tools Help

Auto Format Cirl+T
Archive Sketch
Fix Encoding & Reload
Manage Libraries... Ctrl+Shift+| )
Serial Monitor Ctrl+ Shift+ M
i Serial Plotter Ctrl+Shift+L
WiFi101 / WiFiNINA Firmware Updater
Board: "Arduino/Genuino Uno” Boards Manager...
Port: "COMG" Arduin AVR Boards
Get Board Info oo Y
Programmer: "AVRISP mkil” ARt
o rduine Duemilanove or Diecimila
T Arduine Nano
pi Arduine/Genuino Mega or Mega 2560
20z Arduine Mega ADK
Arduino Leonardo
s example code is in the public domain Arduino Leonardo ETH
Arduine/Genuino Micro
8 - Arduino Esplora
Arduino Mini
// the setup function runs once when you press reset or pow Arduino Ethernet
¥osdieenan() o Arduine Fio
// initialize digital pin LED BUILTIN as an output. :
; ILTIN, QUTEUT): Arduino BT
i LilyPad Arduino USB
LilyPad Arduino
// the loop function runs over and over again forever )
" Arduine Pro or Pro Mini
woid laop() { :
ILTIN, HIGH); // turn the LED on (EI| Arduine NG or older
/1 wait for a second Arduino Robot Control
ED_BUILTIN, LOW): D off
LB, LOF) e Arduino Robot Mator
// wait for a second
i Arduine Gemma =

Adafruit Circuit Playground
Arduine Yin Mini
Arduino Industrial 101

Linino One
Arduine Uno WiFi
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&9 Blink | Arduino
File Edit Sketch Tools Help

Auto Format
Archive Sketch
Fixx Encoding & Reload

Manage Libraries...

Serial Monitor

Serial Plotter

Port: "COMg"
Get Board Info

Burn Bootloader

Programmer: "AVRISP mkll"

WiFi101 / WiFiNINA Firmware Updater

Board: "Arduino/Genuino Uno"

Ctrl+T

Ctrl+Shift+|
Ctrl+5hift+M
Ctrl+Shift+L

»
i

]

Serial ports

void setup() {
pinMode (LED_BUILTIN, OUTEUT):

i

woid loop() {
italWrite (LED

{LED_BUILTIN, LOW);

// the loop function runs over and over

I
/f
s

// the setup function runs once wWhen you press reset or power the board

// initialize digital pin LED BUILTIN as an cutput.

again forewver

turn
walt
turn
wait

the LED on (HIGH is the wvoltage lewvel)
for a second
the LED off by making the voltage LOW
for a second
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& Device Manager — O x

File Action" View Help
o« mHm B

v % DESKTOP-TOOVSTA
» I} Audio inputs and outputs
¥ ! Computer
> Disk drives
» [ Display adaptors
» l Firmware
» §# Human Interface Devices
> @ |DE ATA/ATAPI controllers
> 2 Keyboards
> - Mice and other pointing devices
» [ Monitors
» B Network adapters
v & Ports (COM & LP
A {sim L (COM

+ = Print queues

» u Processors

» B software devices

y ﬂ Sound, video and game controllers
> 9- Storage controllers

> h System devices

> i Universal Serial Bus controllers

Note: The Board Type and Serial Port here are not necessarily the same as shown in picture. If you are using 2560,

then you will have to choose Mega 2560 as the Board Type, other choices can be made in the same manner. And the
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Serial Port displayed for everyone is different, despite COM 6 chosen here, it could be COM3 or COM4 on your
computer. A right COM port is supposed to be COMX (arduino XXX), which is by the certification criteria.

The Arduino IDE will show you the current settings for board at the bottom of the window.

Arduinc/Genuing Uno on COME

Click on the 'Upload' button. The second button from the left on the toolbar.

@o ,; ﬁ g Lpload

If you watch the status area of the IDE, you will see a progress bar and a series of messages. At first, it will say 'Compiling

Sketch...". This converts the sketch into a format suitable for uploading to the board.

Arduino/@enuing Uno on COME

Next, the status will change to 'Uploading'. A‘E tiliS point, the LEDs on the Arduino should start to flicker as the sketch is
transferred.
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Arduino/Genuing Uno on CO0OMES

20359 bytes for local wariable

ina/Zenuing Uno an COMEG

The other message tells us that the sketch i1s using 928 bytes of the 32,256 bytes available.After the 'Compiling Sketch..

stage you could get the following error message:
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Problem uploading to board. See http:ﬂwww.arduinn.cc.feri.rc

Arduino/Genuine Uno on SOM1

It can mean that your board is not connected at all, or the drivers have not been installed (if necessary) or that the wrong
serial port is selected.

If you encounter this, go back to Project 0 and check your installation.

Once the upload has completed, the board should restart and start blinking. Open the code

Note that a huge part of this sketch is composed of comments. These are not actual program instructions; rather, they just

explain how the program works. They are there for your benefit.

Everything between /* and */ at the top of the sketch 1s a block comment; it explains what the sketch is for.
Single line comments start with // and everything up until the end of that line is considered a comment.

The first line of code is: int led = 13;

As the comment above it explains, this is giving a name to the pin that the LED is attached to. This is 13 on most Arduinos,
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including the UNO and Leonardo.

Next, we have the 'setup' function. Again, as the comment says, this is executed when the reset button is pressed. It is also
executed whenever the board resets for any reason, such as power first being applied to it, or after a sketch has been
uploaded.

void setup() {

// 1nitialize the digital pin as an output. pinMode(led, OUTPUT);
}

Every Arduino sketch must have a 'setup' function, and the place where you might want to add instructions of your own is
between the { and the }.

In this case, there is just one command there, which, as the comment states tells the Arduino board that we are going to use
the LED pin as an output.

It is also mandatory for a sketch to have a 'loop' function. Unlike the 'setup' function that only runs once, after a reset, the
'loop' function will, after it has finished running its commands, immediately start again.
void loop()

{ digital Write(led, HIGH); delay(1000);
digital Write(led, LOW); delay(1000);

b
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Inside the loop function, the commands first of all turn the LED pin on (HIGH), then 'delay' for 1000 milliseconds (1

second), then turn the LED pin off and pause for another second.

You are now going to make your LED blink faster. As you might have guessed, the key to this lies in changing the

parameter in () for the 'delay' command.

// turn the LED off (LOW is the voltage level) // wait for a second
// turn the LED on (HIGH is the voltage level) // wait for a second

30 /] the loop function runs over and over again forever
31 void loop() {
32 digitalWrite (LED_BUILTIN, HIGH); // twn the LED on (HIGH is the wvolt

33 deli_'.EUD] {1 wait for a second

3¢ digitalWrite (LED_BUILTIN, LOW);  // turn the LED off by making the wo

35 -iel-a_'.EElEl] [ wait for o second

This delay period is in milliseconds, so if you want the LED to blink twice as fast, change the value from 1000 to 500. This

would then pause for half a second each delay rather than a whole second.

Upload the sketch again and you should see the LED start to blink more quickly
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3.Getting Started with Mixly
3.1 Introduction of Mixly Software
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.
Design Concept:
(1) Usability
Mixly is designed to be completely green. Currently. It can run on Windows xp and above.
(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.
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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
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
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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.But users 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.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
I3 iy 0.9998eta -

(]
i Blocks Code gorraght © Wiy T ST o n m i ¥ ™ Eaglsh
= In'Out vold BeTuR(l
i
5 Conuol ¥

el‘iﬂi vaid leepi) L L

T | switch language
B Lists

¢ Lose
# SeralPort code edit
¢ Communicard
" Sensar
Qm

x

text code (hidden) H

] Mouiter
€] Varisbles
8 Functions

New | Gpen | Save | Save s | Expont Imr.!mti'M_lr'.l.]m: Compitn Upload | N oMY niten <«€—— 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). 3 f&j44(Chinese Simplified). '3 Z4£&(Chinese Traditional).

[ Mixly 0.999Beta % o x
Pl Blocks Code & Moty Team@BNL maker bou = Advacced ) y (e -E-sklll -

= In'Out :
#N Conkel Click to switch Normal or Language
© Marh to text code Advanced Mode switching
T Text
R Line Click t the text cod

) ick to open the text code
® Logic of the graphical blocks | <
A SenalPort
¢ Communicare
& Semsor
©, Actuator
1 Monitor

: send your code select
S o to Arduino serial port

l’-‘!_ unctions
F : ' s
| CITETT G o 43 —e—

compile and approve This will open a window

open up a
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
useful for debugging.

open up an
existing select the arduino
code board you used
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3.2 How to Install Mixly Software

First decompress the mixly programming software file

Mixly WIN

After unzipping you will get the following files(Note: Do not include special characters such as Chinese, spaces,
brackets, etc. in the unzipped directory.The name of the uncompressed path cannot have a space bar. If the named name
needs a separator, you can use an underscore to replace the space bar, for example,you should name the folder

Mixly Sofewave instead of Mixly Sofewave)
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« Mixly_Software > Midy WIN > Mixly WIN v | D A2 Search Mixly_WIN
Name a Date modified Type Size
lib_cache 09/04/2021 19:47 File folder
arduino 16/03/2021 18:11 File folder
blockly 16/03/2021 18:10 File folder
company 21/05/2021 14:54 File folder
cpBuild 16/03/2021 18:10 File folder
micrabitBuild 16/03/2021 18:10 File folder
mithonBuild 16/03/2021 18:10 File folder
Mixly_lib 16/03/2021 18:09 File folder
mixlyBuild 30/05/2021 17:09 File folder
mixpyBuild 16/03/2021 18:10 File falder
mpBuild 16/03/2021 18:10 File folder
mylib 30/05/2021 16:56 File folder
PortableGit 15/11/2020 10:10 File folder
sample 16/03,/2021 18:10 File folder
setting 16/03/2021 18:10 File folder
testArduino 16/03/2021 18:10 File folder
tools 16/03/2021 18:10 File falder

D .gitignare

16/03/2021 18:08 GITIGNORE File 1KB
] CHANGELOG.md 16/03/2021 18:09 MD File 18 KB
] LICENSE 16/03/2021 18:09 File 12 KB
Mixly 16/03/2021 18:09 Application 98 KB
[ Mixly.jar Date created: 30/05/2021 17:04 §03,/2021 18:09 JAR File 3,521 KB
B My wiki  [2Ze: 280 KB 03/2021 1808 Internet Shortcut 1KB
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Double-click the mixly application file to open the software. And select the main control board as Arduino/Genuino Uno

] mixiy 1.20 = O X
' Blocks Code Copyright © Mixly Team http://mixly.org o '_ ) |[English « | |xCode - |
B= Lists

) Variables
f,. Functions

1/} SerialPort =

E1) Sensor
<

> Actuator

» Monitor

» Communicate

» Storage

» Network

ﬁ_: Factory
&% Tools

iy Smart Home Learning Kit

b

< | I
m-. e i

Arduino/Genuino Uno

h.0" "ENVLAFVIN_Smart_Home_Kit_For_Arduino_UNO\\Smart_Home_Learning_Kit\\Mixly_Software' Arduino Nanolatmega328]

Arduino Nano[atmega328oid]
Arduino Nano[atmegal168] 1
Arduino/Genuino Mega or Mega 2560[atmega2560] |—|

¢ —_— Arduino/Genuino Mega or Mega 2560[atmega1280] — 5
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3.3 How to Add Mixly Libraries
The mixly library file is an integrated graphical code customized for a certain control board. For example, we have written a
mixly library file for smart home learning kit. You can directly load it into mixly software and use it directly, which brings
convenience to your programming process.The general library file contains the following files, the last .xml file is the

readable library file of the mixly software

« Mixly_Library > Smart_Home_Learning_Kit > v O 4
= MName Date modified Type
block 19/03/2021 16:59 File folder
generator 19/03/2021 16:59 File folder
language 19/03/2021 16; ) File folder
media 1 16:59 File folder
Smart_Home_Learning_Kit 08/05/2021 16:55 File folder
£ Smart_Home_Learning_Kit 10/05/2021 11:35 XML Document

(Note:After completing the installation of the mixly software, the library file <Smart Home Learning Kit> already contains

the automatic addition to the programming software, you can use it directly without adding and adding repeatedly.)
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If you need to accidentally delete the library file, or you want to add other functional library files, you can refer to the
following steps to add library files.
After opening the mixly software, select "import" and click local load .then select the path where the "Smart Home

Learning Kit.xml" folder is located,select the file --"mart Home Learning Kit.xml”, and click "open"

0 Mixly 120 = O X
## Blocks Code Copyright © Team http://mixly.org English ~ | [xcode -~
8= Lists
B v
) Variables
I Functions PEI— 7
ﬂ\%‘ Ser;alport Lib Version Description
L ruilong 107 HFRAFIH
-] Sensor WuVisionSensor | 121 MU
dirobot 100 DFRobot <
P> Actuator YFRobot 222 YFRobot
ArduBits 3.234 ArduBits
» Monitor QDProbot_UNO | 13 FrPHLEE A UNOER
[QDProbot ESP 13 FAPH2E A ESPE2EEETT
: [QDProbot_ESP 13 FriPdE A ECP20EE
> Communicate WAX7219_lattice | 1.0 WAXT 21 QBE B TR EE
Maker_Arduino 10 Arduinoy* BEE
» Storage TFT 10 TFTHERE RE
blinker 1.1Beta BlinkergakTHE:
» Network Labplus 12 Labplusi BE
16_PWM_Seno | 1.0 1ERRPWMEBISHIEY B
ﬁ: Factory mixyEFETE | 10 AT LU YRR R
@% Tools
E Smart Home Learning Kit | icud kppot || Ligcalimport ‘

< I
L o e o o] e NS G - |
A

).0" "EN\LAFVIN_Smart_Home_Kit_For_Arduino_UNO\\Smart_Home_Learning_Kit\\Mixly_Software\\Mixly WINY\Mixly_ WIN\\mixlyBuild\\libraries\\Servo\\avr\\Serva.cpp.o” "t
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@ import library I >

— v 1 « Mixly_Library > Smart_Home_Learning_Kit v 9] O Search Smart Home _Learnin...
Organise ¥ New folder =~ W @

D Music = Name Date modified Type Size

&= Pictures block 19/03/2021 16:59 File folder

& videos generator 19/03/2021 16:59 File folder

. Windows (C:) language 19/03/2021 16:59 File folder

- Local Disk (D:) media 19/03/2021 16:59 File folder

~_ New Volume (E) Smart_Home_Learning_Kit 08/05/2021 16:55 File folder

. New Volume (F) 2| Smart_Home_Learning_Kit 1040572021 11:35 XML Document 5KB

- New Volume (G:)

@' Metwork

File name; | Smart_Home_Learning_Kit I I/mil File V‘

Open Cancel |

The figure below shows that the ”Smart Robot Tank”library file has been successfully imported into the mixly software.
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4 Mixly 1.2.0 = X

i Blocks Code : p English ~ | |xCode -
|= InfOut
e Green LED .. PiNy offRl] Stot IS
W& Math
(%] Logic
Toxt Blue LED .. PNy offiRl] Stet GIFIED
8= Lists
I3 Variables
£ Functions Yellow_LED PIN# ﬂ Stat (GIEEED
SerialPort
El Sensor
> Actuator Passive Buzzer PIN# n tone beat EIEED
» Monitor "’))

» Communicate

>
Storage turn off th

> Network

/= Factory

b3
Con Ll Relay PIN% n €1 HIGH -

Motor ¢  PIN# ﬂ

'y

Motor ¢ (PWM) PIN# PWM(0~255): 120
& eww eive offiil)

Arduino/Genuino Uno - COoM1 -

48/246



LAFVIN

Next we write a program on the software and upload it to main controller of smart home kit. Try to write a code to control

the rotation of the servo motor to 90 degrees.(and at the same time you need to connect the servo to the digital interface D9

of the sensor shield)

Take out the servo program block from the subject bar of the actuator to the program area, and modify the PIN variable to

9.modify the degree variable to 90.

4 Mixiy 1.2.0
## Blocks
[Z Infout
{2 Control
& Math
Logic
T. Text
§= Lists
1) Variables
. Functions
7, SerialPort
E]) Sensor
& Motor
Q») Sound
@ Light
» Monitor
» Communicate
»> Storage
» Network

f:w Factory
% Tools

Code

Motor (EEER Direction Pinl n Direction Pin2 ENPIN# ﬂ Speed (-255~255)

1203/298/DRVA833 Motor Speed pin gliGRgl Direction Pin “ Speed (-255~255)

AFMotorhotor [{I3 direction run (EXIERED Speed
stopAFMotorhotor {1

Servo PIN% (8
Degree (0~180) i)

100

Delay(millis) R

Servo Pil# B write microseconds

Servo PiN# ([E Read Degrees
SEEC e mystepper |

PINL¥
PiN2#

steps per revolution
setSpeed

Setup Stepper [WECTES

PiN1# pSES

LIGERC - -

Pz R

Pili4s BIERS

steps per revolution HEL
satSpeed QLY
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Connect the Arduino UNO development board to the computer with a USB data cable, and turn on the power switch. Select

the development board type as "Arduino UNO" on the software and you will see a new connection serial port "COM9"

appears.

] Mixly 1.20 - O X
i Blocks Code . Copyright © Mixly Team hitp://mixly.org “ ¢ (7) |English ~ | |XCode - |
% Motor
t]) Sound

) Light
¥ Monitor

S5 4Digitdisplay

= LED
[ pisplay T Servo PIN# m
Degree (0~180) MUELY

sse ']
2 +2 Matrix
» Communicate

> Storage DEIBy(mIIllS)
> Network

ﬂg Factory
% Tools

# Smart Home Learning Ki

<

< | >
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After completing the program upload, connect the servo motor to the digital interface D9, and the servo motor will execute

the command to rotate to the 90 degree position. (This is also the default position of the servo motor when it leaves the

factory)

EH Mixly 1.2.0 - i X

" Blocks Code Copyright © Mixly Team httoy//mixly.org “ ¢ (7)  |[English v | |XCode ~ |
E12) Sensor £

¥ Actuator
& Motor
}) Sound
- Light

¥ Monitor
58 4Digitdisplay
o Servo PIN# EEJ
[ Display Degree (0~180)

e .
222 Matrix

[~ ]

Delay(millis)

» Communicate

» Storage
» Network

ﬁé Factory
% Tools

& Smart Home Learning Ki

L —

avrdude: 1892 bytes of flash written

avrdude done. Thank you.

Upload success! 1

<1 I
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There are three servo motors that need to be installed in the learning kit. The installation angle of the servo motor in the
installation video is the default 90 degrees. If you accidentally damage this angle, you can restore the default angle of the

servo motor by uploading the program just now ( 90 degrees), and then reinstall strictly according to the direction, angle and

position in the installation video.
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Click "OPEN"

LAFVIN

3.4 How to open the reference program

on the mixly software and select the reference program.

] mixiy 120 =z | X
I Blocks Code Copyright © Mixly Team http://mixly.org bors T g ‘ |English « | \XCode -

= Text ]

§= Lists

U7 Variables
. Functions
T SerialPort
E]) Sensor <‘

> Actuator |

> Monitor

» Communicate

> Storage
> Network

/= Factory
&% Tools

& SmartHo

<
|

Learning Ki

~
B> |
i

e

L4 | 5
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@ open xml/mix file

< v 1 « Smart_Home_Learning_Kit > Mixly_Code >
Organise ¥ New folder

B Desktop A Name h

Documents Project.1

¥ Downloads Prolect 2

d Music Project_3

=] Pictures Project_4

& videos Project_5

£ Windows (C) Project_6

- Local Disk (D) Project 7

_ New Volume (E) Erapectd

Project 9
- New Volume (F) Project 10

w MNew Volume (G2)

il wq

Date modified

26/05/2021 17:34
27/05/2021 11:15
27/05/2021 1444
27/05/2021 1659
28/05/2021 09:50
28/05/2021 11:32
28/05/2021 14:09
28/05/2021 15:21
28/05/2021 17:38
29/05/2021 18:56

O £ Search Mixly_Code

Type

File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder

= o @

File name: | Sound Photosensitive Control LED

v| iy File

Open
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@ open xml/mix file

— v T « Smart_Home_Learning_Kit > Mixly Code *> Project.1

Organise ~ MNew folder

B Desktop & Name
Documents
¥ Downloads
J’ Music

&= Pictures

B videos

& . Windows (C)

133 Sound Photosensitive Control LED

w Local Disk (D3}

w. New Volume (E:}
- New Volume (F)
w- New Volume (G3)

il wq

Date modified

26/05/2021 1453

(&) L Search Project_1

Type

MIX File

3 KB

File name: | Sound Photosensitive Control LED

Open
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The use of each statement block is described below

In/Out Block:

§¥ Blocks Code

[E Injout
[Eg Control Digitalwric= Piti: offifl] Set

58\ Math DigitalRead PINE w
“ LOgiC Analogirits PINE value .ﬂ

—]

= Text analogRead itz R
a— -
8= Lists Software analogoutput pin # “ value gﬂ
O3 Variables
Cancel software analog output pin & m
'}Cx Functions
. SerialPort

El) Sensor

Mulsifunctions| Button Pitis Wl (ETERD Level trizzer WETEIRN|

P Actuator
> Monitor
» Communicate
» Storage
P> Network

/= Factory
2% Tools

B Smart Home Learning Kit
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BLOCK ICON

LAFVIN

DigitalWrite PIN# n Stat

DigitalRead PIN# “
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DEFINITION

Returns HIGH or LOW voltage

Write digital value to a specific Port. Digital

Output: set the HIGH or LOW output for 10 pins

Returns a digital value of a specific Port. Digital
IO Read Pin, generally used to read the HIGH or

LOW level detected by Digital sensor
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AnalogWrite PIN# value ﬂ

AnalogRead PIN# (]

attachInterrupt pin# mode

detachInterrupt pin#

59/246

Write analog value between 2 and 255 to a
specific Port. Analog Output: set the Analog
value output by Analog IO pins (0~255).
Returns value between 0 and 1023 of a specific
Port. Analog 10 Read Pin, generally used to read

the Analog value detected by Analog sensor.

External Interrupts function, with three trigger

interrupt modes RISING, FALLING, CHANGE.

Detachs interrupt to a specific Port. Turn off the

given interrupt function.
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pinMode “ el INPUT Set the 10 pins as Output or Input state

Read the continuous time of HIGH or LOW pulse

pulseln(ps) PIN# §

from 10 pins ( generally used for ultrasonic

ranging)
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Control Block:

#i Blocks Code

[Z In/out E
o
A Math
Logic
L Text
8= Lists
o3 Variables
f+ Functions
7fL SerialPort
E]) Sensor
P Actuator
> Monitor
» Communicate
P Storage
P Network

ig Factory
}g TOOIS MsTimer2start

MsTimer2 stop

& Smart Home Learning Kit

Simple Timer %3 and intervalims) %ﬂ ms
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end program

LAFVIN

DEFINITION

Initialization (run only once)

End the program, means the program will stop

running when use this block.

Delay function, click to select ms or us (pause the

program for the amount of time (in milliseconds)
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specified as parameter. There are 1000 milliseconds in

a second.)

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.)
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LAFVIN

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.)

Equal to for statement.

count with [ from u to step u
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LAFVIN

repeat RINIGRd

A while loop statement.

& break out v Keililele]o

break function, used to exit from the containing loop.
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millis() function, returns the system running time since

Syst.em I'llllllillg time msY the program started. (The unit can be ms

(milliseconds) or pus ( m icrosecond)).

MsTimer2 every @

Timer interrupt function, that is, set a trigger interrupt
for the amount of time (in milliseconds) specified as

parameter.
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1 1 m Timer interrupt start block

Timer interrupt stop block

il MsTimer?2 stop
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Math Block:

## Blocks Code
[= In/Out

Logic
L Text

8= Lists

'
c& Control uﬂ
‘a

) Variables
- Functions
/L SerialPort
E]) Sensor

> Actuator

» Monitor

» Communicate random seed System running time  [[EIUEES
P Storage

random integer from 'i’ to ol
> Netwark

f:_ Fa ctory Constrain i betwean (low) and (high) pi@GN]

98 Tools wap A from [ ol . R 1o )

& Smart Home Learning Kit
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LAFVIN

DEFINITION

A number

Click to select the Arithmetic Operators: +
(addition) ; — (subtraction) ; x (Multiplication); =

(division); % (remainder); A (bitwise xor)

Click to select the & (bitwise end); | (bitwise or); <<

(bitshift left); >> (bitshift right)
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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
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square root of a number.

If select the max, returns the larger number;

if select the min, returns the smaller number.
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Text Block:

LAFVIN

i Blocks . Code
E lﬂ/’Out 1 hello 1

E; Control m

| Math

: La o t Hello M‘i)ﬂ)‘. I
2| Logic

8= Lists

_ o, 123
U3 variables

b, |
« Functions

7L serialPort E¥ © o sivs
El) Sensor _
ﬂﬂ Valid value
P Actuator
> Monitor Letters are converted to TERC1ES

» Communicate
string _ Replace with n

P> Storage
» Network

| fg Factory
2% Tools

5 Smart Home Learning Kit
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NO. BLOCK ICON DEFINITION

1 1 hello 2 character string: a letter, word, or line of text.

2 & B J A character

Creates a piece of text by joining together two piece of

text. ( Here Hello join Mixly equals HelloMixly)

N

tolnt * 123 Converts a string into an integer or an float.
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Returns the char corresponding to an ASCII code

toChar (YR

(Decimal number 97 corresponding to a)

toAscii ' 9"

Returns the ASCII code corresponding to a char.

toString NN Converts a number into a string.
length of § hello Calculates the length of a string

Output the char of a string (the char at 0 of hello is h)
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The first string equals or startsWith or endsWith the
second string, returns 1, otherwise returns 0. (if equals,

both strings are abc, returns 1.)

Returns a decimal value of the first string subtracts the

second string.
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List Block:

¥ Blocks

[= InfOut s

create list wi

s Control

,ﬁ\ Math

7| Logic

5 S (&l ] make list from text <¢ QLKL »

length of Ed
|- Text
N

\D_E] Variables G setitem at ol to off
fx Functions
14 SerialPort
E]) Sensor

P> Actuator

setup Two-dimensional array Ham

» Monitor

Two-dimensional array |'-larnrm rows ﬂ cols n make list from text] {U,U},{G,U}
» Communicate

| 2 Stm’age Two-dimensional array assignmenfliElel Raw II. Column .l value ‘J

> Network Get Two-dimensional array 'u".alu Raw ﬂ Column ﬂ

ﬂ_: FaCtory data typefliE list =S cycle
&8 Tools

Two-dimensional array Nam@@iiEd get (ETEE

& Smart Home Learning Kit
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NO. BLOCK ICON DEFINITION
1 €N int * B mylist JI
create list with
Create a list with any number of items
2 int ¥ [ mylist JERERNT GRIGR it R » Creats a list from a text. (int mylist [ ]={0,0,0};)
3 ) -
Gl mylist Retums the lengih of a s
4 Returns the value of at the specified position in a list.
mylist sl E n to ‘
5 Sets the value of at the specified position in a list.

‘mylist FEBgiEl n

Set the first item in mylist to another item.
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Logic

Logic Block:
£ Blocks | Code
= Injout
£ Control =1
Math
8, Ma

Text

null

Lists

1=
§=
O

o) Variables

‘ if true ' if false 1

+ Functions

I} SerialPort
E]) Sensor

P Actuator

P> Monitor

P Communicate
P Storage

P> Network

j’g Factory
#% Tools

78/246



NO

BLOCK ICON

LAFVIN

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. =: 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 the first number is true, the second number is returned,

' if true ‘ if false ' otherwise the third number.

80/246



o _WAFVN

SerialPort Block:
{# Blocks
[Z Infout
< Control
A Math —
erial * S:li 1 Autol Wrap
Logic
T S | Serial » §eliliid in line 7 | numberm(.-ilﬂ;,
= Lists ESEES ishvailable?
0, Variables ECIEIR readSting
7Cx Functions BRI readStringUntil fSEREN

E]) Sensor (50 s |

P Actuator

setup BEEE R4 o0 T oGRS
> Monitor

P Storage
P Network

/= Factory
% Tools

81/246



NO.

4

BLOCK ICON

baud rate ‘l 19600

write

Serial v Fosin

println

LAFVIN

82/246

DEFINITION

Set the serial buad rate to 9600

Write the specified number, text or other value.

Print the specified number, text or other value

on monitor.

Print the specified number, text or other value

on newline of monitor.
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Print the specified number in hexademical
- o ,.:... v ..' : # .
Serial o lIltlIl(_llGX) format on newline of monitor.

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

1sAvailable?

Bluetooth communication)

N= st readString

Returns a string in serial port

A string read from serial port to a string variable,

| readStringUntil _

pause until read the specified character.
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LAFVIN

| Serial v |00

setup rRx+ oD TX* WED

serialEvent

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

data has been read)

Wait for the output data completed

Set the software serial port (call this function if

need to use several serial ports)

Event function trigger by serial port data, that is,
serial port is ready to call this function. (equal to

an interrupt function)
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Monitor Block:

#¥ Blocks Code
@ In/Out = setup LCD QIR GTUE:D address offi9Rg] SCL PiN E0g SDA Pili% S
?3 Control setup LCD BEPED EV,=h RS & EN (53 D4 &3 D5 RUIE D6 EE3 D7 pb)
)E\ Math LD ) peintli
Logic prnt
TE Text | column -yﬁ] print | @

8= Lists

LED IR row \ﬁl column ..{ij Column display image ' Array variable ({8} | Numbering (53

) Variables

'FX Functions

1, SerialPort

E]» Sensor

» Actuator

¥ Monitor
55 4Digitdisplay

] Display

EEE Matrix
» Communicate
P> Storage

> Network v
< I
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BLOCK ICON

setup LCD VRS BRI address m

LED print linel | ¢¢ [ 2
print line2 | ¢¢ [

LCD Gk row QE column Qj,@ print [ ¢¢ ([ 7

LAFVIN

86/246

DEFINITION

Set the IIC LCD1602 address

Input the value on LCD line 1 and line 2 from left to

right.

Set the row and column of LCD to print the char

Clear the LCD screen
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Variables Block

I Blocks Code

[= In/Out Declare (ELIEIED variable [T as value
s Control

)& Math

Logic

T Text

8= Lists

'Fx Functions

[, SerialPort

E]») Sensor

P> Actuator
> Monitor
> Communicate
> Storage
P> Network

/= Factory
28 Tools
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NO. BLOCK ICON DEFINITION
1 Define an integer variable
Declare as value whose name is item
2 Mandatory type conversion of

constants or variables
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Functions Block:

3 Mixly 1.2.0
#¥ Blocks
[= In/Out
£ Control
WA Math
Logic —
= Text ==

B Vari

ariables

= if ‘ refurn ‘
]Fz Functions

7|. SerialPort
E]) Sensor
P Actuator

> Monitor
» Communicate
P Storage
» Network

/= Factory
% Tools
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1 procedure

1 procedure

return

& if ' return '

LAFVIN

DEFINITION

Creates a function with no output. Click the blue icon to set the

procedure parameter. (no return value)

Creates a function with an output. Click the blue icon to set the

procedure parameter. (with return value and can set the data

types)

If a value is true, then return a second value.
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4.Project

Alright, let’s get straight to our projects. In this kit, there are 16 sensors and modules included. We will
start with the simple sensor to make you know the smart home deeply.However, if you are an enthusiast with
Arduino knowledge. You could skip theses steps, assemble the smart home kit directly(there is assembly
video in the folder)

Note: In this course, the interface of each sensor / module marked with(G,-, GND) indicates the negative
pole, G 1s connected to G or - or GND of sensor shield or control board; “V” is positive pole and linked with
V or VCC or 5V.Since the Bluetooth module uses serial communication, uploading code to the Arduino uno
main control board also needs serial communication. In order to avoid occupying the serial port at the same
time, causing the upload code to fail, you need to disconnect the Bluetooth module from the V5 sensor

expansion board before uploading the code.
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Project 1: Sound Photosensitive Control LED

Overview

In ordinary homes, lighting lamps are controlled by manual switches, and manual switches are generally installed at a
certain height from the ground. If there are elderly and children at home, it will be very inconvenient to use. If the lighting
becomes automatically controlled by induction, will it be more intelligent and convenient? In this project, we will learn to
make an LED lighting that can be controlled by sound and light intensity at the same time.

When it is in the daytime, the dark intensity detected by the photosensitive sensor is less than 500, and the light will
not light up regardless of the sound detected by the sound sensor.

When it is dark, the light sensor detects that the intensity of darkness is greater than 500. If the sound sensor detects

the sound of people walking nearby, the light will turn on.
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LED Module

PCB0107

PCBO107Z

Specifications

Control interface: digital port

Working voltage: DC 3.3-5V

Pin pitch: 2.54mm

LED display color: white,red

Display color: white,red

Power on GND and VCC, the LED will light up when signal end S is high level, on

the contrary, LED will turn off when signal end S is low level.
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Photocell Sensor

The photoelectric sensor (photoresistor) is a resistor semiconductor made by the photoelectric effect. It is very sensitive to
ambient light, so its resistance value changes with different light intensities. We use its functions to design circuits and
generate photoresistor sensor modules. The signal end of the module is connected to the microcontroller.

When the light intensity increases, the resistance decreases, and the voltage of the signal output port of the module
decreases, that is, the voltage detected by the analog port of the microcontroller will decrease.

Otherwise, when the light intensity decreases, the resistance increases, and the voltage of the signal output port of the
module increases, that is, the voltage detected by the analog port of the microcontroller will increase.

Therefore, we can use the photoresistor sensor module to read the corresponding analog value and sense the light intensity

in the environment. It is usually used in light measurement, control and conversion, and light control circuits.
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Sound sensor module

This module is used to judge the intensity of the sound. The intensity of the sound can be converted into the magnitude of

the voltage signal. The module has two outputs:

1.D0:digital output

2.VCC: 3.3V-5VDC
3.GND:ground
4.AO:analog output

AQ: analog output, microphone real-time output voltage signal

DO: When the intensity of the sound reaches a certain threshold, the output is a high-level or low-level signal. Threshold

sensitivity can be achieved by adjusting the potentiometer.

95/246



How to adjust the sensitivity of the sound module

Observe the status of the LED lights on the module.

Case 1:

If LEDI is on, use a screwdriver to turn the blue potentiometer counterclockwise until the red LDE light on the module
changes from on to off, stop the rotation and record this position A, position A is the most sensitive. On the basis of position
A, rotate it counterclockwise slightly to reduce the sensitivity.

Case 2:

If LEDI is off, use a screwdriver to turn clockwise on the blue potentiometer until the red LDE light on the module changes

from the off state to the on state, and then adjust according to the method in Case 1.
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Experiment equipment:

LAF'

Arduino UNO*1

Arduino Sensor
Shield V5.0*1

USB
cable*1

Photocell
Sensor*1

Sound sensor
module*1

LED module
(white) *1

3pin F-F
Dupont line*3

A
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Wiring Diagram:

Sound Sensor Module

LED Module !
(white)

000

LCD-Parallelie! LCD-Serial

RESET N .

VY m'n m mm N
S m'umEmE®m SCLSDA - +
AMyATAZA3 AL AS |[Ce m m

o POWER ANALOG
% 5V GNDVIN 0 1 2 3 4 5

[Jel-l-lT.] @

=
w
v
i}
ot

S[i'k'm m m m m =« URF Ol+ = = m =

20N AND

2*18650 Battery Box

Photoresistive sensor
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Let's program

Project purpose

When it is in the daytime, the dark intensity detected by the photosensitive sensor is less than 500, and the light will not
light up regardless of the sound detected by the sound sensor.

When it is dark, the light sensor detects that the intensity of darkness is greater than 500. If the sound sensor detects the
sound of people walking nearby, the light will turn on.

Note: you could set the range of analog value freely based on test result

Mixly Code

Wire it up well as the above diagram. Okay, let’s move on to write the test code.Open mixly software.Click “New” to add
new project, then start your programming .

if you want to refer to the program we provide.open the reference code for this project"Sound Photosensitive Control

- Sound Photosensitive Control LED

LED.mix in the reference materials we provided.
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L8 Environmental sound &5

8 d ke

Envircnmental sound

Serial - Automatic Wrap -
Automatic Wrap - Brightness

4 Automatic Wrap - ) Brizhtness |
B HD
8 a8

Serial -
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Programming Thinking

The light intensity 1s converted £o the value of
the analog wvoltage (0~1024), the program block
directly outputs a value in the range of 0~1024

ey value | (2 photocell Sensor

The photosensitive sensor is connected to the analog port Al. The photosensitive sensor converts the light intensity into an

analog voltage value (0~1024), and the program block directly outputs a value in the range of 0~1024. Save the obtained

value to the variable Brightness.
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Compare the received sound intensity with the set threshold. When
it is greater than the threshold, the program block directly
outputs a high level ™1"; when it is less than the threshold, the
program block directly outputs a bottom lewel ™0".

The sound sensor module is connected to the digital port D2 and compares the received sound intensity with the set
threshold. When it is greater than the threshold, the program block directly outputs a high level "1"; when it is less than the
threshold, the program block directly outputs the bottom voltage Level "0" and save the obtained level state to the variable

Environmental sound
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Control the IO port to output high lewvel, turn on the light
@) white LED PIN# Stat

Connect the LED light module to the digital port D7, control the D7 port to output high level, turn on the light

Control the IO port to output low level, turn off the light <
@ white LED i  PIN# Stat (ISED

Connect the LED light module to the digital port D7, control the D7 port to output low level, turn off the light
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Arduino Code

If you want to vrefer to the program we provide.Open the reference code for this project

" Sound_Photosensitive_Control_LED

"Sound Photosensitive Control LED.ino in the reference materials we provided.

Programming Thinking

/*

LAFVIN Smart Home Kit for Arduino
Project 1

*/

volatile int Brightness;

volatile int Environmental_sound;
void setup(){

Brightness = 0;
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Environmental_sound = 0;

Serial.begin(9600);

pinMode(A1, INPUT);// initialize digital pin A1,D2 as an input.
pinMode(2, INPUT);

pinMode(7, OUTPUT);// initialize digital pin D7 as an output.

void loop()
{

Brightness = analogRead(A1);//Read the output analog voltage value of the photosensitive sensor and save it to the
variable Brightness

Environmental_sound = digitalRead(2);//Read the digital output status of the sound sensor and save it to the variable

Environmental sound
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Serial.printIn(Brightness);

if (Brightness > 500)

{

if (Environmental_sound == 1)

{

digitalWrite(7,HIGH);// turn the LED on (HIGH is the voltage level)
delay(4000); // wait for 4 seconds

digitalWrite(7,LOW);// turn the LED off by making the voltage LOW

else

digitalWrite(7,LOW);
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}

Test Result:

Upload the test code to UNO R3 control board, turn the POWER switch ON.

When it is in the daytime, the dark intensity detected by the photosensitive sensor is less than 500, and the light will not
light up regardless of the sound detected by the sound sensor.

When it is dark, the light sensor detects that the intensity of darkness is greater than 500. If the sound sensor detects the
sound of people walking nearby, the light will turn on and the LED will automatically turn off after 4 seconds.

(Note: Before uploading the code, you need to disconnect the Bluetooth module from the sensor shield V5 After

successfully uploading the code, reinstall the Bluetooth module.)
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Project 2: Coin Parking

Overview
In the smart home, the garage is an essential part. In this project, we made a coin-operated parking device, using
photoelectric speed sensor and servo. When a coin is inserted, the parking gate will open, and when the coin is taken out,

the parking gate will be closed.

Photoelectric interrupt Module
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It adopts slot-type photoelectric sensor, which consists of an infrared light-emitting diode and an NPN phototransistor, and
the slot width i1s 5.9mm. As long as the non-transparent object passes through the groove, the TTL low level can be
triggered.Connect VCC and GND, the signal indicator of the module will be on.

When there i1s no block in the module slot, the receiving tube is turned on and the module OUT outputs high level;

when blocked, OUT outputs low level and the signal indicator is off. The module OUT can be connected with a relay to
form a limit switch and other functions, or it can be connected with an active buzzer module to form an alarm.

Servo
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When we make this kit, we often control doors and windows with servos. In this course, we’ll introduce its principle and
how to use servo motors.Servo motor is a position control rotary actuator. It mainly consists of housing,circuit board,
core-less motor, gear and position sensor. Its working principle is that the servo receives the signal sent by MCU or receiver
and produces a reference signal with a period of 20ms and width of 1.5ms, then compares the acquired DC bias voltage to

the voltage of the potentiometer and obtain the voltage difference output.

0° 45° 180°

[ o o
O @]
(ENeN®) 0o
& 5]
(@) o
@ &
highL 4ﬂ\ high 1
low low low —
500microsec 1000microsec 2500microsec
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When the motor speed is constant, the potentiometer is driven to rotate through the cascade reduction gear, which leads that
the voltage difference is 0, and the motor stops rotating. Generally, the angle range of servo rotation is 0° --180 ° The
rotation angle of servo motor is controlled by regulating the duty cycle of PWM (Pulse-Width Modulation) signal. The
standard cycle of PWM signal is 20ms(50Hz). Theoretically, the width is distributed between 1ms-2ms, but in fact, it's
between 0.5ms-2.5ms. The width corresponds the rotation angle from 0° to 180°.But note that for different brand motor, the
same signal may have different rotation angle.One is to use a common digital sensor port of Arduino to produce square
wave with different duty cycle to simulate PWM signal and use that signal to control the positioning of the motor.

Experiment equipment:

Arduino Arduino Sensor USB Photoelectric S %1 3pin F-F
UNO*1 Shield V5.0*1 cable*1 Speed Sensor [X Dupont line*1
*1

@ C=

S ——
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Wiring Diagram:

Servo
park

LCD-Parallellel LCD-Serial

[ I I
[ ]
-

[
||
GE m m G u\m ®m
Vy B B B8 Yy E/E =B
S = = m s E m m S
AREFGND13 1 1110 9

or

4
Sens hield V5

n & @B B B B -
COMTXRX +

n @ B B B B
C'pn mwwmmanm SCLSDA - +
AOATA2A3 A4 A5 ||C e m m m

4
SEL l___J PWR
[ ] anawos  IN

1 2 3 4 5

[}

L]

L

3
.0
RESET

4

SD+ = m m = m m URF 0l+ = = m =

2*18650 Battery Box

Photoelectric interrupt Module
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Let's program

Project purpose

When a coin is inserted, the parking gate will open.

when the coin is taken out, the parking gate will be closed.

Mixly Code

Wire it up well as the above diagram. Okay, let’s move on to write the test code.Open Mixly software.Click “New” to add
new project, then start your programming .

if you want to refer to the program we provide.open the reference code for this project"Coin Parking.mix" in the reference

materials we provided.
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setup

repeat §7i]

do [ Servo PIN# ENE]
Degree (0~180)

Degree (0~180) (el
Delay(millis) M‘T’
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Programming Thinking

When a coin is inserted, the program block outputs a low
leyel "0", when no coin is inserted, the program block
cutputs & high lewel ™1

) photo Interrupt Module

PIN# "i@l

[M

Photoelectric interrupt Module is connected to the analog port AO. When a coin is inserted, the program block outputs a low
level "0", when no coin is inserted, the program block outputs a high level "1", and the obtained value is saved to the

variable pass.

The servo motor rotates to & position of
180 degreeses and opens the perking gatce

1 Servo PIN# BRED
Degree (0~180]
Delay(millis)
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The servo motor that controls the parking gate is connected to the digital port D11. The program block commands to control

the servo motor to rotate to a position of 180 degrees and open the parking gate.

The servo motor rotates to the 0 degree
position and closes the parking gate

Servo PIN# piE3
Degree (0~180)
Delay(millis)

The servo motor that controls the parking gate is connected to the digital port D11, the program block commands to control

the servo motor to rotate to the 90 degree position and close the parking gate
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Arduino Code

If you want to refer to the program we provide.Open the reference code for this project "Coin Parking.ino" in the reference

materials we provided.
Before you can run this, make sure that you have installed the < Servo> library or re-install it, if necessary. Otherwise, your

code won't work.For details about loading the library file, see Lesson”2.3 How to Add Libraries” about how to add

libraries .

Programming Thinking

/*

LAFVIN Smart Home Kit for Arduino

Project 2

*/

#include <Servo.h>// Servo function library
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int pass;

Servo servo_11;

void setup()

{
pass = 0;
pinMode(AO, INPUT);

servo_11.attach(11);// Define the position of the servo on D11

void loop()
{

118/246



LAFVIN

pass = digitalRead(A0);//Read the level status of the analog port AOQ, high level "1" means no coin input, low level "0"
means coin input
if (pass ==0)
{
servo_11.write(180);//servo motor rotate to a position of 180 degrees and open the parking gate.
delay(0);
}
else if (pass == 1)
{
servo_11.write(90);//servo motor rotate to the 0 degree position and close the parking gate

delay(0);
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Test Result:

Upload the test code to UNO R3 control board, turn the POWER switch ON.

When a coin is inserted, the parking gate will open.

when the coin is taken out, the parking gate will be closed.

(Note: Before uploading the code, you need to disconnect the Bluetooth module from the sensor shield v5. After

successfully uploading the code, reinstall the Bluetooth module.)
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Project 3: Rain-Controlled Window

Overview

When it is windy and rainy, no one closes the windows at home, can you also make a rain-controlled window, so that you
don’t have to worry about no one at home closing the windows, rainwater will enter the room, causing indoor humidity and

other trouble.
The automatic smart window in this course is realized by using raindrop sensor and steering gear as the mechanism. The

principle is that when the raindrop sensor senses rain, the steering gear will swing to close the window.

Water Lever Detection Sensor Module
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Its principle is to detect the amount of water by bare printed parallel lines on the circuit board. The more the water is,the
more wires will be connected. As the conductive contact area increases, the output voltage will gradually rise. It can detect
water vapor in the air as well. The steam sensor can be used as a rain water detector and level switch. When the humidity on
the sensor surface surges, the output voltage will increase.The sensor is compatible with various Arduino control boards,
such as Arduino series Arduino control boards. When using it, we provide the guide to operate steam sensor and Arduino
control board. Connect the signal end of the sensor to the analog port of the Arduino control boards, sense the change of the
analog value, and display the corresponding analog value on the serial monitor.

Servo
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When we make this kit, we often control doors and windows with servos. In this course, we’ll introduce its principle and
how to use servo motors.Servo motor is a position control rotary actuator. It mainly consists of housing,circuit board,
core-less motor, gear and position sensor. Its working principle is that the servo receives the signal sent by MCU or receiver
and produces a reference signal with a period of 20ms and width of 1.5ms, then compares the acquired DC bias voltage to

the voltage of the potentiometer and obtain the voltage difference output.

0° 45° 180°

[ o o
O @]
(ENeN®) 0o
& 5]
(@) o
@ &
highL 4ﬂ\ high 1
low low low —
500microsec 1000microsec 2500microsec
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When the motor speed is constant, the potentiometer is driven to rotate through the cascade reduction gear, which leads that
the voltage difference is 0, and the motor stops rotating. Generally, the angle range of servo rotation is 0° --180 ° The
rotation angle of servo motor is controlled by regulating the duty cycle of PWM (Pulse-Width Modulation) signal. The
standard cycle of PWM signal is 20ms(50Hz). Theoretically, the width is distributed between 1ms-2ms, but in fact, it's
between 0.5ms-2.5ms. The width corresponds the rotation angle from 0° to 180°.But note that for different brand motor, the
same signal may have different rotation angle.One is to use a common digital sensor port of Arduino to produce square
wave with different duty cycle to simulate PWM signal and use that signal to control the positioning of the motor.

Experiment equipment:

Arduino Arduino Sensor USB Water Lever Servo*1 3pin F-F
UNO*1 Shield V5.0*%1 cable*1 Detection Sensor Dupont line*1
Module*1

) W g e
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Wiring Diagram:

L AFVIN
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Sensor Module

125/246



Let's program

Project purpose

When it rains, the sensor can directly detect the change of rainwater.

When it is raining, the water level detection sensor detects that the corresponding analog voltage value of the rainfall is
greater than 100 and the window will be closed.

Otherwise the window is open

Mixly Code

Wire it up well as the above diagram. Okay, let’s move on to write the test code.Open Mixly software.Click “New” to add
new project, then start your programming .

if you want to refer to the program we provide.open the reference code for this project"Rain-Controlled Window.mix" in

the reference materials we provided.
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BEGETCR Global » RENEIEN water | as [[i&J value
i : .

repeat ET0ICED
<ol water_level BIEIE

Water Level Sensor ; PINZ i)

Automatic Wrap ~

Serial - water_level

GRS 100 )| < - I water_level )
do [ (7 servo PIN# §UED
Degree (0~180) |
Delay{millis)

() Servo PIN# ETES
Degree (0~180)

Delay(millis) &
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Programming Thinking

the program block ocutputs the magnitude of the analog wvoltage
wvalue (0~1024), and the voltage value (0~1024) is converted in
proportion to the water level height walue.

RECHETY value (?) water Level Sensor g PIN#

Photoelectric interrupt Module is connected to the analog port A0. When a coin is inserted, the program block outputs a low
level "0", when no coin is inserted, the program block outputs a high level "1", and the obtained value is saved to the

variable pass.

the servo motor to rotate to 90 degrees and clogse the
window

2) Servo PIN#
Degree (0~180) &g
Delay(millis) &Y
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The servo motor that controls the window is connected to the digital port D10. This program block controls the servo motor

to rotate to 90 degrees and close the window

the servc motor to rotate to the 0 degree
pogition and open the window

7)) Servo PIN#
Degree (0~180) Bkt
Delay(millis) 0]

The servo motor that controls the window is connected to the digital port D10. This program block controls the servo motor

to rotate to the 0 degree position and open the window

Arduino Code
If you want to refer to the program we provide.Open the reference code for this project "Rain-Controlled Window.ino" in

the reference materials we provided.

Programming Thinking
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/*
LAFVIN Smart Home Kit for Arduino

Project 3
*/

#include <Servo.h>

int water_level;

Servo servo_10;

void setup()

{

water_level = 0;

pinMode(A2, INPUT);
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servo_10.attach(10);// Define the position of the servo on D10

void loop(){

// the program block outputs the magnitude of the analog voltage value (0~1024), and the voltage value (0~1024) is
converted in proportion to the water level height value.

water_level = analogRead(A2);

if (100 < water_level)

{

// the servo motor to rotate to 90 degrees and close the window

servo_10.write(90);

else
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// the servo motor to rotate to the 0 degree position and open the window

servo_10.write(0);

}

Test Result:

After uploading the program, the initial state of the window is open. The water level detection sensor is installed on the top
of the house. When it rains, the sensor can directly detect the change of rainwater.

When it is raining, the water level detection sensor detects that the corresponding analog voltage value of the rainfall is
greater than 100 and the window will be closed.

Otherwise the window is open

(Note: Before uploading the code, you need to disconnect the Bluetooth module from the sensor shield v5. After

successfully uploading the code, reinstall the Bluetooth module.)
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Project 4: Plant Watering Warning

Overview

The significance of smart homes is to reduce the workload of humans and automate everything as much as possible. There
are often potted plants in the home. If a warning device can be made to remind plants that need to be watered, it is important
to prevent plants from drying out due to lack of water. This will use a sensor module that detects soil moisture-Soil

Humidity Sensor.

Soil Humidity Sensor

=
=
e
L
c
=
=
O
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This is a simple soil humidity sensor aims to detect the soil humidity. If the soil is in lack of water, the analog value output
by the sensor will decrease; otherwise, it will increase. If you use this sensor to make an automatic watering device, it can
detect whether your botany is thirsty to prevent it from withering when you go out.Using the sensor with Arduino controller
makes your plant more comfortable and your garden smarter. The soil humidity sensor module is not as complicated as you
might think, and if you need to detect the soil in your project, it will be your best choice.The sensor is set with two probes,
when inserted into the soil, the sensor will get resistance value by reading the current changes between the two probes and

convert such resistance value into moisture content. The higher moisture (less resistance), the higher conductivity the soil
has.Its service life extends by metallizing the surface,Insert it into the soil and then use the AD converter to read it. With the
help of this sensor, the plant can remind of you: I need water. It comes with 2 positioning holes for installing on other

devices.
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Passive Buzzer

There are prolific interactive works completed by Arduino. The most common one is sound and light display. We always use
LED to make experiments. For this lesson, we design circuit to emit sound. The universal sound components are buzzer and
horns. Buzzer is easier to use. And buzzer includes about active buzzer and passive buzzer. In this experiment, we adopt

passive buzzer.Use passive buzzer combined with red led light module to realize an audible and visual alarm. When the soil
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moisture sensor detects that the soil is in a dry state, watering is required. The red LED of the audible and visual alarm will

flash and the buzzer will Make a ticking sound.

Experiment equipment:

LAF)

Arduino UNO*1

Arduino Sensor
Shield V5.0*1

USB
cable*1

Soil Humidity
Sensor*1

Passive
Buzzer*1

LED
Module(red)*1

3pin F-F
Dupont line*1

A

=
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Wiring Diagram:
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Let's program

Project purpose

When the soil moisture sensor detects that the soil moisture value is less than 50, the sound and light alarm is activated, the
red LED light of the sound and light alarm will flash, and the buzzer will emit a ticking sound.

Mixly Code

Wire it up well as the above diagram. Okay, let’s move on to write the test code.Open Mixly software.Click “New” to add
new project, then start your programming .

if you want to refer to the program we provide.open the reference code for this project"Plant Watering Warning.mix" in

the reference materials we provided.
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setup

LCEC Global » RENERIS] Soil moisture E5 value

) Watering warning |
4o pod 1ED

do | EMINEISIE valie | (7 spil moisture Sensor

iCEs

| Soil moisture I

do 'db"w'a'té'ringiwérnihg
—

Delay

Red_LED o It 13-

else

turn off the buzzer PIN% PRy
o "B

Delay GG oEEE

139/246



LAFVIN

Programming Thinking

The program block outputs an analcg veoltage value (0~1024). The wvalue ¥
of this value is a proporticnal conversion of the soil moisture. v

Soil moisture RN Soil moisture Sensor PIN#

The soil moisture sensor is connected to the analog port A3. The program block outputs an analog voltage value (0~1024).

The value of this value is a proportional conversion of the soil moisture. Save the output value to the variable Soil moisture

e s T 200 |
Red_LED . PIN# 13- ¢
2 oEEE

turn off the buzzer PIN#
o)
Dy (oIS oY

The servo motor that controls the window is connected to the digital port D10. This program block controls the servo motor

to rotate to 90 degrees and close the window
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Arduino Code
If you want to refer to the program we provide.Open the reference code for this project "Plant_Watering_ Warning.ino" in

the reference materials we provided.

Programming Thinking

/*

LAFVIN Smart Home Kit for Arduino

Project 4

*/

int Soil_moisture;

// Define a function of sound and light alarm

void Watering_warning()

{
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digitalWrite(13,HIGH);
tone(3,532);
delay(125);
delay(200);
digitalWrite(13,LOW);
noTone(3);
delay(200);

}

void setup(){
Soil_moisture = 0;
pinMode(13, OUTPUT);
pinMode(3, OUTPUT);

pinMode(A3, INPUT);
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}

void loop()

{

// The program block outputs an analog voltage value (0~1024). The value of this value is a proportional conversion of
the soil moisture.
Soil_moisture = analogRead(A3);
if (50 > Soil_moisture) {
// When the soil moisture is less than the set threshold, the sound and light alarm function is executed

Watering_warning();
else

digitalWrite(13,LOW);
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noTone(3);

Test Result:

When the soil moisture sensor detects that the soil moisture value is less than 50, the sound and light alarm is activated, the
red LED light of the sound and light alarm will flash, and the buzzer will emit a ticking sound.

Note: The soil moisture sensor must be inserted into the soil of the plant. If it is not inserted into the soil, the humidity
detected by the sensor is 0, which means extreme drought and the alarm will always sound.

(Note: Before uploading the code, you need to disconnect the Bluetooth module from the sensor shield v5. After

successfully uploading the code, reinstall the Bluetooth module.)
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Project 5: Flame Alarm

Overview

Life is fragile and priceless, and only when we are alive can we pursue the next step in life. As the society reports more and
more home life safety accidents, people are paying more attention to the safety of the living environment, and some alarms
have been used more widely, especially for fire defense alarm systems. When the flame sensor detects that there 1s a flame,

the fan is controlled to start, and the wind is used to blow the flame out.

Flame sensor
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The flame sensor is a sensor device that uses infrared light to be sensitive to flames to detect flames. When In the event of a
fire, there will be particularly strong infrared radiation. The flame sensor uses infrared rays to Sensitive features, using a
special infrared receiver tube to detect the flame.It will react under the irradiation of infrared light of a specific band, and
then The brightness of the flame is transformed into a level signal that changes from high to low. When in use,Keep a
certain distance between the sensor and the flame to avoid high temperature damage to the sensor The test flame distance
range of the lighter is 80cm, and the more the flame is Larger, the farther the detection distance.The flame sensor has four
pins G, V, A, D, which can be connected to the main The digital interface or analog interface of the board is connected for
use. If it 1s connected to the module The simulation value of the flame sensor will be based on the flame size and the
distance from the flame.The distance becomes smaller as it gets closer and farther; if it is connected to a digital interface,
the flame is transmitted. The digital value of the sensor is when the read analog value is less than the threshold, it outputs
low level (0), if it is greater than the threshold, then Output high level (1). The size of the threshold can be adjusted by

adjusting the size of the adjustable resistor.
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DC motor fan module

A DC motor is a motor that converts DC electrical energy into mechanical energy. Because of its good speed regulation
performance, it is widely used in electric drive. According to the excitation mode, DC motors are divided into three types:
permanent magnet, separate excitation and self-excitation. Among them, self-excitation is divided into three types: parallel
excitation, series excitation and compound excitation. When the DC power supply supplies power to the armature winding
through the brush, the current in the same direction can flow through the N-pole lower conductor on the armature surface.
According to the left-hand rule, the conductor will be subjected to counterclockwise torque; the S-pole lower part of the
armature surface The conductor also flows in the same direction, and according to the left-hand rule, the conductor will also
be subjected to a counterclockwise moment. In this way, the entire armature winding, that is, the rotor, will rotate
counterclockwise, and the input DC electrical energy will be converted into mechanical energy output on the rotor shaft.
Composed of stator and rotor, stator: base, main magnetic pole, commutating pole, brush device, etc.; rotor

(Armature): Armature core, armature winding, commutator, shaft and fan, etc.
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The motor fan module has three pin interfaces, G means GND grounding, V means VCC Connect to high level, S is the
control signal input pin, which can be connected to the Arduino control board. Word port. The fan speed can also be adjusted

by connecting the PWM signal pins of the digital port (D3 D5 D6 D9 D10 D11).
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Experiment equipment:

Arduino Arduino USB cable*1 | Flame sensor*1 Fan 3pin PH2.0 to 3pin F-F
UNO*1 Sensor Shield Module*1 | Dupont line*1 | Dupont line*1
Vs5.0*%1

)
;

Sl

(D

{
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Let's program

Project purpose

Write code to control the realization function:

When the flame sensor detects that there is a flame, the fan is controlled to start, and the wind is used to blow the flame out.
Mixly Code

Wire it up well as the above diagram. Okay, let’s move on to write the test code.Open Mixly software.Click “New” to add
new project, then start your programming .

if you want to refer to the program we provide.open the reference code for this project"Flame Alarm.mix" in the reference

materials we provided.
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Programming Thinking

the program block is changed to output the status of the fire
senscr. The level "1" means no flame is detected, and the low
level "0O" means flame is detected.

Wo . Q T

The flame sensor is connected to the digital port D8. This program block outputs the status of the fire sensor. A level "1"

means no flame is detected, and a low level "0" means flame is detected. And save the obtained state value to the variable

flame

The fan module is connected to the digital pert D6. This program block
controls the fan to rotate at a speed of 120 ratio.

@ Motor (PWM) PIN# PWM(0~255): ollBDT)
5, (Pwm pine oG Pwi(o-255): offiERY]

The fan module is connected to the digital port D6. This program block controls the fan to rotate at a speed of 120 ratio.

The fan module iz connected to the digital port D6, and the program
block controls the fan to stop rotating

M Or (PWM) | N WWMID~255)-
Motor g (PWM) PIN# ﬂ PWM(0~255): n

The fan module is connected to the digital port D6, and the program block controls the fan to stop rotating

153/246



LAFVIN

Arduino Code
If you want to refer to the program we provide.Open the reference code for this project "Flame Alarm.ino" in the reference

materials we provided.

Programming Thinking

/*

LAFVIN Smart Home Kit for Arduino
Project 5

*/

int flame;

//Define fan control function

void fan_motor_pwm(int speedpin, int speed)

{
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if (speed <=0)

{

analogWrite(speedpin, 0);

}

else if (speed > 255)
{
analogWrite(speedpin, 255);

else

analogWrite(speedpin,speed);
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void setup(){
flame =0;
pinMode(8, INPUT);
pinMode(6, OUTPUT);

digitalWrite(6, LOW);

void loop(){

// the program block is changed to output the status of the fire sensor. The level "1" means no flame is detected, and
the low level "0" means flame is detected.

flame = digitalRead(8);

if (1 ==flame)
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// The fan module is connected to the digital port D6. This program block controls the fan to rotate at a speed of

120 ratio.

fan_motor_pwm(6, 120);

}

else

{
// The fan module is connected to the digital port D6, and the program block controls the fan to stop rotating
fan_motor_pwm(6, 0);

}
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Test Result:

After uploading the code, use a lighter to ignite near the flame sensor, and the fan will start until the flame is blown out
before stopping. If the presence of flame is not detected, the fan will not start.

(Note: Before uploading the code, you need to disconnect the Bluetooth module from the sensor shield v5. After

successfully uploading the code, reinstall the Bluetooth module.)
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Project 6: Intelligent Temperature Control Fan

Overview

With the increasingly severe global warming trend, fans and air conditioners have become essential facilities for people's
lives. However, air conditioners consume large amounts of energy and the incidence of air conditioning diseases 1is
increasing year by year. Therefore, many people choose fans, which are low-energy-consumption cooling appliances. At
present, the fans used in people's daily life use buttons or knobs to adjust the speed and wind, but is it possible to adjust the
wind according to the temperature and humidity information of the indoor environment? If the fan can change the wind
power according to the indoor temperature, it will undoubtedly be more beneficial to human health and save energy. In this
lesson, we will make a fan with intelligent temperature control and see how it achieves the function of temperature control

and wind.
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Temperature and humidity sensor module

The temperature and humidity sensor module is a calibrated digital signal output Temperature and humidity composite
sensor, it uses a dedicated digital module to collect Technology and temperature and humidity sensing technology to ensure
that the product has extremely high reliability And excellent long-term stability.The temperature and humidity sensor
module detects the surrounding environment through DHT11 Temperature and humidity, DHT11 includes a resistive
humidity sensor And an NTC temperature measuring element, and a high-performance 8-bit microcontroller Connected,

only one wire is needed to complete the data with Arduino transmission.
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The temperature and humidity sensor module has three pins, G is GND grounded, V is VCC connected to high level or 5V,
S Indicates the signal line, which can be connected to analog ports D0-D13 and A0-AS.

DC motor fan module

A DC motor is a motor that converts DC electrical energy into mechanical energy. Because of its good speed regulation
performance, it is widely used in electric drive. According to the excitation mode, DC motors are divided into three types:
permanent magnet, separate excitation and self-excitation. Among them, self-excitation is divided into three types: parallel
excitation, series excitation and compound excitation. When the DC power supply supplies power to the armature winding
through the brush, the current in the same direction can flow through the N-pole lower conductor on the armature surface.
According to the left-hand rule, the conductor will be subjected to counterclockwise torque; the S-pole lower part of the
armature surface The conductor also flows in the same direction, and according to the left-hand rule, the conductor will also
be subjected to a counterclockwise moment. In this way, the entire armature winding, that is, the rotor, will rotate
counterclockwise, and the input DC electrical energy will be converted into mechanical energy output on the rotor shaft.

Composed of stator and rotor, stator: base, main magnetic pole, commutating pole, brush device, etc.; rotor
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(Armature): Armature core, armature winding, commutator, shaft and fan, etc.

The motor fan module has three pin interfaces, G means GND grounding, V means VCC Connect to high level, S is the
control signal input pin, which can be connected to the Arduino control board. Word port. The fan speed can also be adjusted

by connecting the PWM signal pins of the digital port (D3 D5 D6 D9 D10 D11).
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Experiment equipment:

LAFVIN

Arduino

UNO*1

Arduino
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Fan
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;
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Fan
o . o
Wiring Diagram: ‘e,
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Let's program

Project purpose

Write code to achieve the following functions:

When the program upload is completed, the temperature and humidity sensor is always in the detection state. When the
ambient temperature is greater than 31 degrees Celsius, the fan starts at a proportional speed of 120 to dissipate the air in the

home. The fan will not stop until the ambient temperature is below 31 degrees Celsius.

Mixly Code

Wire it up well as the above diagram. Okay, let’s move on to write the test code.Open Mixly software.Click “New” to add
new project, then start your programming .

if you want to refer to the program we provide.open the reference code for this project"Intelligent Temperature Control

Fan.mix" in the reference materials we provided.
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MBS Global » REUEIER temperature EIR int ~ REE3NIN O |
Eeclare Global = FElEIE as value | [}

do | (TITIIEAIE value (2 (L1IVED PIN# §VED
“humidity REl0e © DHT11 - RlER 12 - B getHumidity -
8 31 <"

Motor ¢  (PWM) PIN# ﬂ PWM(0~255):
(PWM) PIN# ﬂ PWM(0~255):
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Programming Thinking

the program block outputs the temperature o
value of the environment in degrees Celsius. v

temperature NEITE

@) DHT11~ Rl 10 v

The temperature and humidity sensor is connected to the digital port D12, the program block outputs the temperature value

of the environment in degrees Celsius. Save the temperature value to the variable temperature

the program block outputs the humidity wvalue of the &
environment in a percentage range (0-99%) v

() CELIYE) PIN# EVED

_humidity REIIE

The temperature and humidity sensor is connected to the digital port D12, and the program block outputs the humidity value

of the environment in a percentage range (0-99%). Save the humidity value to the variable humidity
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The fan module is connected to the digital port DG.
controls the fan to rotate 8t a speed of 120 ratio.

Motor (PWM) PIN# PWM{0~255): 120
5, ) v o pvo-255: D

Thi=z program block

The fan module is connected to the digital port D6. This program block controls the fan to rotate at a speed of 120 ratio.

uuuuuu and the program
blcocck controls the fan to stop rotating

Motor (PWM) PIN# PWM({0~255):
votor g (W) s oGl Pww0-255) ol

The fan module is connected to the digital port D6, and the program block controls the fan to stop rotating
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Arduino Code

If you want to vrefer to the program we provide.Open the reference code for this project

"Intelligent_Temperature Control_Fan.ino" in the reference materials we provided.

Programming Thinking

/*

LAFVIN Smart Home Kit for Arduino
Project 6

*/

#include "DHT.h"

//Call the DHT.h library file

int temperature;
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int humidity;

DHT dht12(12, 11);

//Define fan control function

void fan_motor_pwm(int speedpin, int speed)

{

if (speed <=0)

{

analogWrite(speedpin, 0);

}

else if (speed > 255)

{

170/246



analogWrite(speedpin, 255);

else

analogWrite(speedpin,speed);

void setup(){
temperature = 0;
humidity = 0;
dht12.begin();//Initialize the sensor

pinMode(6, OUTPUT);

LAFVIN
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digitalWrite(6, LOW);

void loop(){

// the program block outputs the temperature value of the environment in degrees Celsius.

temperature = dht12.readTemperature();

// the program block outputs the humidity value of the environment in a percentage range (0-99%)

humidity = dht12.readHumidity();

if (31 < temperature) {

// The fan module is connected to the digital port D6. This program block controls the fan to rotate at a speed of

120 ratio.
fan_motor_pwm(6, 120);

} else {

172/246



LAFVIN

// The fan module is connected to the digital port D6, and the program block controls the fan to stop rotating

fan_motor_pwm(6, 0);

}

Test Result:

After uploading the code, the temperature and humidity sensor is always in the detection state. When the ambient
temperature is greater than 31 degrees Celsius, the fan starts and starts at a proportional speed of 120 to dissipate the air in
the home. The fan will not stop until the ambient temperature is below 31 degrees Celsius.

(Note: Before uploading the code, you need to disconnect the Bluetooth module from the sensor shield v5. After

successfully uploading the code, reinstall the Bluetooth module.)

173/246



Project 7: Password Door

Overview

In order to protect the safety of their homes and private property, people invented door locks. In ancient times, people
locked their doors with ropes or wooden bolts, and then developed to use key door locks. People often left the keys at home
or lost them, causing the distress of not being able to open the door, and its safety is not Very high. Therefore, more
intelligent, safe and convenient door locks such as fingerprint door locks and password door locks have emerged. The task
of this lesson is to make a smart password automatic door, let us understand the principle and operation of this access

control operation.
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Button Module
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I believe that button switch is well-known by people. It belongs to switch quantity( digital quantity)component. Composed
of normally open contact and normally closed contact,its working principle is similar with ordinary switch. When the
normally open contact bears pressure, the circuit is on state ; however,when this pressure disappears, the normally open

contact goes back to initial state, that is, off state. The pressure is the act we switch the button.

Two button modules are used in use, namely the red and green button modules. The red button is connected to the digital

port D5, the green button is connected to the digital port D4, the red button is used as the password input button, and the
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green button is used as the password confirmation button.
When the red button is pressed, the signal output of the button is low level "0", when the button is released, the signal
output is high level "1". Imitate the principle of the telegraph during the war. In this project, we cleverly used the length of

time pressed to distinguish different key values.

"nn

When the red button is pressed for more than 500 milliseconds, the entered password value is

"nn

When the red button is pressed for less than 500 milliseconds, the entered password value is ".

In the experimental reference program, we set the password as ".--.". When the password is entered, press the green button
to confirm the password. If the entered password is equal to ".--.", the password is correct, and the LCD displays Password:
Right. If the password is not equal to ".--.", the password is wrong, and the LCD displays Password: Error. Then wait for

one second and the LCD displays Password: Again. At this time, press the red button again to enter the password.
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LCD 1602 Display

i

i L - ok .
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With 12C communication module, this is a display module that can show 2 lines with 16 characters per line.It shows blue
background and white word and connects to I12C interface of MCU,which highly save the MCU resources.On the back of
LCD display, there is a blue potentiometer for adjusting the backlight. The communication address defaults to 0x27.The
original 1602 LCD can start and run with 7 IO ports, but ours is built with Arduino IIC/I2C interface, saving 5 10 ports.
Alternatively, the module comes with 4 positioning holes with a diameter of 3mm, which is convenient for you to fix on

other devices.
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Specifications:

12C address: 0x27

Backlight (blue, white)

Power supply voltage: 5V

Adjustable contrast

GND: A pin that connects to ground

VCC: A pin that connects to a +5V power supply

SDA: A pin that connects to analog port A4 for IIC communication

SCL: A pin that connects to analog port A5 for IIC communication
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Experiment equipment:

LAFVIN

Arduino
UNO*1

Arduino Sensor
Shield V5.0*1

USB cable*1

Button
Module(red and
white)*2

Servo*1

1602 LCD
Display*1

2pin F-F
Dupont line*2

3pin F-F
Dupont line*1

9
A

=
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Button Swith
(Red)

Wiring Diagram:

Button Swith
(Green)
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Let's program

Project purpose

In the experimental reference program, we set the password as ".--.". When the password is entered, press the green button
to confirm the password. If the entered password is equal to ".--.", the password is correct, and the LCD displays Password:
Right. If the password is not equal to ".--.", the password is wrong, and the LCD displays Password: Error. Then wait for

one second and the LCD displays Password: Again. At this time, press the red button again to enter the password.

Mixly Code

Wire it up well as the above diagram. Okay, let’s move on to write the test code.Open Mixly software.Click “New” to add
new project, then start your programming .

if you want to refer to the program we provide.open the reference code for this project"Password Door.mix" in the

reference materials we provided.
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Programming Thinking

The green button iz comnected to the digital port D4, the S
program bhlock ocutputs the state of the button, the high lewvel

"1™ represents the button is not pressed, and the low lewel "0
represents the button is pressed LY

T30 value W21 Button . PINE

The green button is connected to the digital port D4, and the program block outputs the state of the button. The high level
"1" represents the button is not pressed, and the low level "0" represents the button is pressed. Save the obtained button state

value to the variable Button Green

The red button is connected to the digital port D5, the program
block outputs the state of the button, the high lewel ™17 |
represents the button is not pressed, and the low lewel "O©

represents the button is pressed ~

() Button , ,  PIN#

The red button is connected to the digital port D5. The program block outputs the state of the button. The high level "1"
represents the button is not pressed, and the low level "0" represents the button is pressed. Save the obtained button state

value to the variable Button Red.
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After completing the password input, if the green button is pressed, the
pagsword will be confirmed. If the final password walue is equal to ".—-.",
the password iz correct, otherwise the password is wreng.

In the experimental reference program, we set the password as ".--.". When the password is entered, press the green button
to confirm the password. If the entered password is equal to ".--.", the password is correct, and the LCD displays Password:
Right. If the password is not equal to ".--.", the password is wrong, and the LCD displays Password: Error. Then wait for

one second and the LCD displays Password: Again. At this time, press the red button again to enter the password.
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Arduino Code

If you want to refer to the program we provide.Open the reference code for this project "Password Door.ino" in the
reference materials we provided.

Before you can run this, make sure that you have installed the < Servo> <LiquidCrystal [2C>library or re-install it, if
necessary. Otherwise, your code won't work.For details about loading the library file, see Lesson”2.3 How to Add

Libraries” about how to add libraries .

Programming Thinking

/*

LAFVIN Smart Home Kit for Arduino
Project 7

*/

#include <Wire.h>
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#include <LiquidCrystal_12C.h>
#include <Servo.h>

int Button_Red;

int Button_Green;

int Red_num_time;

String password;

int door_flag;

boolean key_door_flag;
LiquidCrystal _12C mylcd(0x27,16,2);

Servo servo_9;

// Define the sound of password keys

void key_voice() {
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tone(3,349);
delay(125);
delay(100);
noTone(3);

delay(100);

// After completing the password input, if the green button is pressed, the password will be confirmed. If the final
password value is equal to ".--.", the password is correct, otherwise the password is wrong.

void Password_Confirmation() {
if (0 == Button_Green && 0 != Button_Red) {
delay(100);

Button_Red = digitalRead(5);
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if (0 == Button_Green && 0 != Button_Red) {
if (false == key_door_flag) {

if (password ==".--.") {
mylcd.clear();
mylcd.setCursor(1-1, 1-1);
mylcd.print(" ~ Smart Home");
mylcd.setCursor(1-1, 2-1);
mylcd.print("Password:");
mylcd.setCursor(11-1, 2-1);
mylcd.print("Right");
servo_9.write(180);
delay(0);

door_flag =0;
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key door_flag = true;

} else {
mylcd.clear();
mylcd.setCursor(1-1, 1-1);
mylcd.print("  Smart Home");
mylcd.setCursor(1-1, 2-1);
mylcd.print("Password:");
mylcd.setCursor(11-1, 2-1);
mylcd.print("Error");
tone(3,165);
delay(125);

delay(500);
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noTone(3);

delay(200);

mylcd.clear();
mylcd.setCursor(1-1, 1-1);
mylcd.print("  Smart Home");
mylcd.setCursor(11-1, 2-1);
mylcd.print("Again ");
mylcd.setCursor(1-1, 2-1);
mylcd.print("Password:");

key voice();
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} else if (true == key_door_flag) {
key _door_flag = false;
mylcd.clear();
mylcd.setCursor(1-1, 1-1);
mylcd.print("  Smart Home");
servo_9.write(90);
delay(0);

}

password ="";
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void setup(){
pinMode(3, OUTPUT);
Button_Red =1;
Button_Green =1;
Red_num_time = 0;
password ="";
door_flag=0;
key_door_flag = false;
mylcd.init();
mylcd.backlight();

servo_9.attach(9);
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mylcd.setCursor(1-1, 1-1);
mylcd.print(" ~ Smart Home");
servo_9.write(90);

delay(0);

pinMode(5, INPUT);

pinMode(4, INPUT);

void loop(){

// The green button is connected to the digital port D4, the program block outputs the state of the button, the high
level "1" represents the button is not pressed, and the low level "0" represents the button is pressed

Button_Green = digitalRead(4);

// The red button is connected to the digital port D5, the program block outputs the state of the button, the high level
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"1" represents the button is not pressed, and the low level "0" represents the button is pressed
Button_Red = digitalRead(5);
if (0 != Button_Green && 0 == Button_Red) {
delay(100);
Button_Green = digitalRead(4);
while (0 != Button_Green && 0 == Button_Red) {
Button_Red = digitalRead(5);
Red_num_time = Red_num_time + 1;

delay(100);

}

if (1 <Red_num_time && 5> Red _num_time) {
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key voice();

password = String(password) + String(".");
mylcd.clear();

mylcd.setCursor(1-1, 1-1);

mylcd.print("  Smart Home");
mylcd.setCursor(1-1, 2-1);
mylcd.print("Password:");

mylcd.setCursor(11-1, 2-1);

mylcd.print(password);

}
if (5 <Red_num_time) {

key_voice();
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password = String(password) + String("-");
mylcd.clear();

mylcd.setCursor(1-1, 1-1);

mylcd.print("  Smart Home");
mylcd.setCursor(1-1, 2-1);
mylcd.print("Password:");
mylcd.setCursor(11-1, 2-1);

mylcd.print(password);

}

Password_Confirmation();

Red_num_time = 0;
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Test Result:

nmn

When the red button is pressed for more than 500 milliseconds, the entered password value is
When the red button is pressed for less than 500 milliseconds, the entered password value is "."

In the experimental reference program, we set the password as ".--.".

When the password is entered, press the green button to confirm the password. If the entered password is equal to ".--.",

the password is correct, and the LCD displays Password: Right. If the password is not equal to ".--.", the password is wrong,
and the LCD displays Password: Error. Then wait for one second and the LCD displays Password: Again. At this time, press
the red button again to enter the password.

When the password is seriously correct, the door will open. If the green button is pressed again, the door can be closed
manually.

(Note: Before uploading the code, you need to disconnect the Bluetooth module from the sensor shield v5. After

successfully uploading the code, reinstall the Bluetooth module.)
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Project 8: Multi-purpose Smart Home

Overview

In this project, we will perform all the functions together,
We will achieve the following effects:

(1) Sound Photosensitive Control LED.

Contains light sensor, sound sensor module and LED. When
At night, when someone passes by and makes the sound of footsteps, the LED lights up; no one is nearby,
The indicator light goes out.

(2) Coin Parking

Contains Photoelectric interrupt Module, Servo.

When a coin is inserted, the parking gate will open.

when the coin is taken out, the parking gate will be closed.

(3) Rain-Controlled Window
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Contains Water Lever Detection Sensor Module, Servo.

the initial state of the window is open. The water level detection sensor is installed on the top of the house. When it rains,
the sensor can directly detect the change of rainwater.

When it is raining, the water level detection sensor detects that the corresponding analog voltage value of the rainfall is
greater than 100 and the window will be closed.

Otherwise the window is open

(4) Plant Watering Warning

Including Soil Humidity Sensor, Passive Buzzer, LED Module.

When the soil moisture sensor detects that the soil moisture value is less than 50, the sound and light alarm is activated, the
red LED light of the sound and light alarm will flash, and the buzzer will emit a ticking sound.

Note: The soil moisture sensor must be inserted into the soil of the plant. If it is not inserted into the soil, the humidity
detected by the sensor is 0, which means extreme drought and the alarm will always sound.

(5) Flame Alarm
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Including Flame sensor, DC motor fan module.

After uploading the code, use a lighter to ignite near the flame sensor, and the fan will start until the flame is blown out
before stopping. If the presence of flame is not detected, the fan will not start.

(6) Intelligent Temperature Control Fan

Including Temperature and humidity sensor module, DC motor fan module.

After uploading the code, the temperature and humidity sensor is always in the detection state. When the ambient
temperature is greater than 31 degrees Celsius, the fan starts and starts at a proportional speed of 120 to dissipate the air in
the home. The fan will not stop until the ambient temperature is below 31 degrees Celsius.

(7) Password Door

Including Button Module, 1602 LCD Display, Servo.

nmn

When the red button is pressed for more than 500 milliseconds, the entered password value is
nmn

When the red button is pressed for less than 500 milliseconds, the entered password value is ".

In the experimental reference program, we set the password as ".--.".
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When the password is entered, press the green button to confirm the password. If the entered password is equal to ".--.",

the password is correct, and the LCD displays Password: Right. If the password is not equal to ".--.", the password is wrong,
and the LCD displays Password: Error. Then wait for one second and the LCD displays Password : Again. At this time,
press the red button again to enter the password.

When the password is seriously correct, the door will open. If the green button is pressed again, the door can be closed

manually.
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Experiment equipment:
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Let's program

Project purpose

In the experimental reference program, we set the password as ".--.". When the password is entered, press the green button
to confirm the password. If the entered password is equal to ".--.", the password is correct, and the LCD displays Password:
Right. If the password is not equal to ".--.", the password is wrong, and the LCD displays Password: Error. Then wait for

one second and the LCD displays Password: Again. At this time, press the red button again to enter the password.

Mixly Code

Wire it up well as the above diagram. Okay, let’s move on to write the test code.Open Mixly software.Click “New” to add
new project, then start your programming .

if you want to refer to the program we provide.open the reference code for this project"Multi-purpose Smart Home.mix"

in the reference materials we provided.
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Programming Thinking

Define the sub function, fill in the name of the sub function, it is convenient to be called

Define the sub function, fill in the A
name of the sub function, it is
convenient to be called

do ([EE] value | = = [
{ pass | Photo Interrupt Module [H] PINESECRN W do (CEEmEET value .

Servo PIN# EUER
Degree (0~180) BN

Servo PIN:
Degree (0~180)
Delay(millis)
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Call the sub-function function in the main loop of the program

Call the sub-function function in the main loop
of the program

(?) do procedure

repeat
do Sound Photosensitive Control LED
do Coin Parking
do Rain-Controlled Window
do open door
do Falme _Temp_Fan

| do Plant Watering Warning
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Arduino Code

If you want to refer to the program we provide.Open the reference code for this project "Multi-purpose Smart Home.ino"
in the reference materials we provided.

Before you can run this, make sure that you have installed the < Servo> <LiquidCrystal [2C>library or re-install it, if
necessary. Otherwise, your code won't work.For details about loading the library file, see Lesson”2.3 How to Add

Libraries” about how to add libraries .

Test Result:

After uploading the code, all the functions of the previous courses are integrated. The functions can perform operations at
the same time and provide comprehensive monitoring for the home. For example, the water level sensor module detects rain
and controls the steering gear to close the windows. At the same time, if you want to park your car in the garage, the parking
gate will open at the same time as long as you put a coin.(Note: Before uploading the code, you need to disconnect the

Bluetooth module from the sensor shield v5. After successfully uploading the code, reinstall the Bluetooth module.)
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Project 9: Bluetooth Test

Overview

In the previous project course, we learned to execute all functions at the same time, but this is only through offline control.
Will adding wireless control in a smart home make it smarter? In this project, learn the use of the Bluetooth module, and
communicate with the Bluetooth module through the APP to achieve wireless control functions, such as controlling the
turning on and off of the LED light module in the home through the APP, and controlling the rotation and stop of the fan.
Bluetooth Module JDY-16

The JDY-16 transparent transmission module is based on the Bluetooth-compatible 4.2 protocol standard, the working
frequency band is 2.4GHZ range, the modulation method is GFSK, the maximum transmission power is 0db, the maximum
transmission distance is 60 meters, and it adopts imported original chip design and supports users to modify the device
through AT commands Name, service UUID, transmit power, pairing password and other instructions are convenient and
flexible to use. The JDY-16 Bluetooth-compatible module can realize the data transmission between the module and the

mobile phone or between the module and the module. The communication mode of UART or IIC can be selected through
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10, and the Bluetooth-compatible can be quickly used for product application through simple configuration. Make BLE's

application in products faster and more convenient.

m +r
1B Lad

P ] * UCC(3.6V-6V)
e ™ GND

—
[— @~ TXD

] = STAT

Product Parameters:

Model: JDY-16

Working frequency: 2.4G
Transmitting power: 0db (maximum)

Communication interface: UART or [IC
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Working voltage: 1.8V-3.6V

Working temperature: -40°C-80°C

Antenna: Built-in PCB antenna

Receiving sensitivity: -97dbm

Transmission distance: 60 meters

Module size: 19.6mm * 14.94 *2.6

Bluetooth-compatible version: BLE 4.2 (compatible with BLE4.0, BLE4.1)
Transparent transmission rate: 115200 bps/s

Wake-up state current: 4mA (with broadcast)

Light sleep state current: <300uA (with broadcast)

Deep sleep current: 1.8uA (no broadcast)

Command parameter saving: parameter configuration data is saved after power-off

STM welding temperature: <300°C

211/246



Experiment equipment:
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Wiring Diagram: ' o
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Let's program

Project purpose

Write code to control the realization function:

After the APP is connected to the Bluetooth module, send instructions through the app button to control the turning on and

off of the LED and the turning on and off of the fan

Status: Successfully connected
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Mixly Code

Wire it up well as the above diagram. Okay, let’s move on to write the test code.Open Mixly software.Click “New” to add
new project, then start your programming .

if you want to refer to the program we provide.open the reference code for this project"Bluetooth Test.mix" in the reference
materials we provided.

(Note: Before uploading the code, you need to disconnect the Bluetooth module from the sensor shield v5. After

successfully uploading the code, reinstall the Bluetooth module.)
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baud rate

h_li)eclare EEEES variable E i string ~ REITEMENTE Empty k2

do value | - readString
a length of | (EEREIT:
LN Serial -

Automatic Wrap - BLE_wvalue

Serial - Automatic Wrap - BLE value. 0
Serial - Automatic Wrap - BIE aliead T
Serial - AutomaticWrap - BLE value 2

(=] if

do [&] switch | :ﬂ
o _value

fasa
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Programming Thinking

The communication protecol between APP and Bluetocoth module, the received command contains three
cheracters, character 1 iz "%", character 2 is the command code, and charactexr 2 i=s the
terminator "#". Every command of APP will send the command according to this rule.

_ _ P
B B BN B F value JIL 0 | 2

The communication protocol between APP and Bluetooth module, the received command contains three characters,

character 1 1s "%", character 2 is the command code, and character 3 is the terminator "#". Every command of APP will

send the command according to this rule.
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(o] switch || I'BLE value | The command to turn on the LED is "%A#"

case [ I@ % -3

white_LED ...  PIN# SEId HIGH ~ |

The command to turn off the LED is "%B#"

The command to turn on the fan is "%E#"

-
nas (7) s ‘
‘- L The command to turn off the fan is "%F#"
white_LED 1.  PIN# Stat (KOVED

L
case

Motor

h "
case

Motor
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Arduino Code

If you want to refer to the program we provide.Open the reference code for this project "Bluetooth Test.ino" in the

reference materials we provided.

(Note: Before uploading the code, you need to disconnect the Bluetooth module from the sensor shield v5. After

successfully uploading the code, reinstall the Bluetooth module.)

Programming Thinking
/*
LAFVIN Smart Home Kit for Arduino

Project 9
*/

String BLE_value;
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void fan_motor_pwm(int speedpin, int speed)

{

if (speed <=0)

{

analogWrite(speedpin, 0);

}

else if (speed > 255)
{
analogWrite(speedpin, 255);

else

analogWrite(speedpin,speed);
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void setup(){
Serial.begin(9600);
BLE_value = "Empty";
// The baud rate of serial communication is set to 9600
pinMode(7, OUTPUT);
pinMode(6, OUTPUT);

digitalWrite(6, LOW);

void loop()
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if (Serial.available() > 0)

{
BLE value = Serial.readString();
if (12 > String(BLE_value).length())
{

// he communication protocol between APP and Bluetooth module, the received command contains three
characters, character 1 is "%", character 2 is the command code, and character 3 is the terminator "#". Every command of
APP will send the command according to this rule.

if ('%' == String(BLE_value).charAt(0) && '#' == String(BLE_value).charAt(2))

{

// The command to turn on the LED is "%A#"

// The command to turn off the LED light is "%B#"
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// The command to turn on the fan is "%E#"
// The command to turn off the fan is "%F#"
switch (String(BLE_value).charAt(1)) {
case 'A";
digitalWrite(7,HIGH);
break;
case 'B":
digitalWrite(7,LOW);
break;
case 'E":
fan_motor_pwm(6, 120);
break;

case 'F":
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fan_motor_pwm(6, 0);

break;

else

BLE_value = "Empty";
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How to connect APP with Bluetooth module
Firstly, download the “Smart Home Kit LAFVIN.apk™” file from the folder to your mobile phone and install it into an

application software.

225/246



LAFVIN

Open the app, you will see the following interface, swipe left and right to switch pages.

1838 1 @
Screen

Status: No device connected
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After uploading the code to the arduino uno correctly, install the bluetooth module, and then click device

scan LAfter successfully searching for the device JDY-16, click the device address in the device list to

automatically connect.

© 3% @: % i E

D

00:E4:4C:00:64:07 JDY-16 -51

)Ba Status: No device connected

FC:2B:B3:1D:6F:2C null -75

63:D6:07:A5:CC:EE null -76
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After successful connection, an icon and status prompt will appear. If the connection is not successful, check the error

according to the status prompt, and search for the device again to connect

1836 @ @ 2 A © %% <l Sl
Screen’
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Swipe right to enter the sensor data monitoring interface,

18:50 . 2 A © %le &l 4l
Screenl

229/246



LAFVIN

Swipe right to enter the APP password opening function interface

1850 A @ 2RO B M SISl

Screent
(& ] (@]
oy (=]
(®] o

-b & ©
& D
b © ©» S

T
| -
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Test Result:
Before uploading the code, you need to remove the Bluetooth device from the Arduino Sensor shield V5.0. After

successfully uploading the code, reinstall the Bluetooth device, then open the APP, search for the JDY-16 device to connect,

Status: Successfully connected

and an icon will appear after successful connection! n*l) . Then you can test the following functions:

Turn on the light Allow pass Don't pass Open the window

et —— —{ — ]/

@\ *ﬁ Status: Successfully connected

<4

Turn off the light Turn on the fans Turn off the fans Close the window

(Note: Before uploading the code, you need to disconnect the Bluetooth module from the sensor shield v5. After

successfully uploading the code, reinstall the Bluetooth module.)
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Project 10: Multi-purpose Smart Home on APP

Overview

In the previous project, we learned that all functions are executed at the same time, and also tested the wireless remote
control function of the app. In order to make the smart home smarter, we need to add the function of wireless remote control
to the multi-function simultaneous execution program. In this way, we can control all the devices through APP, including
doors, windows, parking gates, LED modules, fan modules, and monitor the data of all sensors.

The wireless control of multifunctional smart home on APP has the following characteristics:
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Actuator control interface:

The following buttons can be used to turn on and off the equipment at home at any time

Turn on the light Allow pass Don't pass ‘Open the window

M—__l
®\ *1} Status: Suscessfully connected

Turn off the light Turn on the fans Turn off the fans Close the window
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Sensor data monitoring interface:
Turn on the "Get Data" switch, and the monitoring interface will get the latest sensor data every 500 milliseconds. The data
obtained are related to the intensity of illumination (0~1024), ambient temperature (0-50 degrees Celsius), ambient humidity

(20-90%), soil humidity (0-1024), and water level (0-1024).

1951 @ @ 22 0 W @Sl G

Screenl
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Password to open the door interface:

The door open password set in the program is: 1234. You can enter 1234 in the password input box and click the open
button. The smart home terminal can return the door open status to the APP. If the door is opened successfully, the APP
interface will display "Right". If opening the door fails, the APP interface will display "Error". Similarly, after opening the

door successfully, you can click the close button on the APP interface to close the door.

% El B A © %00 @

e
[€) C] > -
k _
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1957 %« @ 8
Screenl

s

Similarly, in the APP wireless control module, the offline functions of the home can also be executed at the same time. For
example, when you monitor the sensor data change in the app, it just happens to be rainy and the appx shows that the water
level data increases, and the rain is also good. The controller executes the command to close the window.

The following functions can be executed simultaneously with APP remote control.

(1) Sound Photosensitive Control LED.
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Contains light sensor, sound sensor module and LED. When

At night, when someone passes by and makes the sound of footsteps, the LED lights up; no one is nearby,

The indicator light goes out.

(2) Coin Parking

Contains Photoelectric interrupt Module, Servo.

When a coin is inserted, the parking gate will open.

when the coin is taken out, the parking gate will be closed.

(3) Rain-Controlled Window

Contains Water Lever Detection Sensor Module, Servo.

the initial state of the window is open. The water level detection sensor is installed on the top of the house. When it rains,
the sensor can directly detect the change of rainwater.

When it is raining, the water level detection sensor detects that the corresponding analog voltage value of the rainfall is

greater than 100 and the window will be closed.Otherwise the window is open
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(4) Plant Watering Warning

Including Soil Humidity Sensor, Passive Buzzer, LED Module.

When the soil moisture sensor detects that the soil moisture value is less than 50, the sound and light alarm is activated, the
red LED light of the sound and light alarm will flash, and the buzzer will emit a ticking sound.

Note: The soil moisture sensor must be inserted into the soil of the plant. If it is not inserted into the soil, the humidity
detected by the sensor is 0, which means extreme drought and the alarm will always sound.

(5) Flame Alarm

Including Flame sensor, DC motor fan module.

After uploading the code, use a lighter to ignite near the flame sensor, and the fan will start until the flame is blown out
before stopping. If the presence of flame is not detected, the fan will not start.

(6) Intelligent Temperature Control Fan

Including Temperature and humidity sensor module, DC motor fan module.

After uploading the code, the temperature and humidity sensor is always in the detection state. When the ambient
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temperature is greater than 31 degrees Celsius, the fan starts and starts at a proportional speed of 120 to dissipate the air in
the home. The fan will not stop until the ambient temperature is below 31 degrees Celsius.

(7) Password Door

Including Button Module, 1602 LCD Display, Servo.

nmn

When the red button is pressed for more than 500 milliseconds, the entered password value is
When the red button is pressed for less than 500 milliseconds, the entered password value is "."

In the experimental reference program, we set the password as ".--.".

When the password is entered, press the green button to confirm the password. If the entered password is equal to ".--.",

the password is correct, and the LCD displays Password: Right. If the password is not equal to ".--.", the password is wrong,
and the LCD displays Password: Error. Then wait for one second and the LCD displays Password : Again. At this time,
press the red button again to enter the password.

When the password is seriously correct, the door will open. If the green button is pressed again, the door can be closed

manually.
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Experiment equipment:

LAFVIN

Arduino Arduino Sensor USB cable*1 Button Servo*3 1602 LCD Flame sensor*1 Fan Module*1
UNO¥*1 Shield V5.0*1 Module*2 Display*1
\) S
F2) = A B=da ® -
Photocell Sound sensor LED module*2 Photoelectric Water Lever Soil Humidity Passive Temperature and
Sensor*1 module*1 Speed Sensor*1 Detection Sensor*1 Buzzer*1 humidity sensor
Sensor*1 *1
]
_— = E

2pin F-F 3pin F-F 3pin PH2.0 to Battery box*1 Bluetooth

Dupont line*2 | Dupont line*12 Dupont line*1 Module*1

C=

O
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Wiring Diagram:

L A F Vil A

Flame Detection
Module Fan Passive Buzzer
Button Swith ®
(Red)

LED Module(Red)

Temp and
Humidity module
q » L J

g 308

|

Servo Servo Servo
S park windowdoor LED Module

(white)
4 LAAd

W T

(Green)

Bluetooth Module
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L] 5

ic i Photoresistive sensor Water Lever Detection
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Let's program

Project purpose

In the experimental reference program, we set the password as ".--.". When the password is entered, press the green button
to confirm the password. If the entered password is equal to ".--.", the password is correct, and the LCD displays Password:
Right. If the password is not equal to ".--.", the password is wrong, and the LCD displays Password: Error. Then wait for

one second and the LCD displays Password: Again. At this time, press the red button again to enter the password.

Mixly Code

Wire it up well as the above diagram. Okay, let’s move on to write the test code.Open Mixly software.Click “New” to add
new project, then start your programming .

if you want to refer to the program we provide.open the reference code for this project"Multi-purpose Smart Home On

APP.mix" in the reference materials we provided.
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Programming Thinking

seasl o B e T b The command to open the door is "%Q1234#"
The command to get data is "%K#"

The command to turn on the LED is "%A#"
(i era o e The command to turn off the LED is "%B#"

(S T Automarcvop - W The command to close the door is "%D#"
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[T The command to turn on the fan is "%E#"

g, (P piee ol Pwno-2ss)

The command to turn off the fan is "%F#"
The instruction to open the parking gate is "%I#"

The instruction to close the parking gate is "%J#"

(BLE_car_flag Lol
Servo Pilé The command to open the window is "%M#"
Cregrea (0~180)

Detary|millis} The command to close the window is "%L#"

Servo PINg
Degres (0~180)

Drelay | millis)
caze L
(BLE_window_fiag Ren 0]
| Servo DIN 10 = ]
Dregree (0~180)
Drelay{miliis}

LT I fia 2 & 11
Servo PINZ EED
Degres (0~180

Drelay|millis)
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Arduino Code

If you want to refer to the program we provide.Open the reference code for this project "Multi-purpose Smart Home On
APP.ino" in the reference materials we provided.

Before you can run this, make sure that you have installed the < Servo> <LiquidCrystal [2C>library or re-install it, if
necessary. Otherwise, your code won't work.For details about loading the library file, see Lesson”2.3 How to Add

Libraries” about how to add libraries .

Test Result:

After uploading the code, Through app, we can control the various sensors or modules and make smart home to perform the
corresponding function.

(Note: Before uploading the code, you need to disconnect the Bluetooth module from the sensor shield v5.0. After

successfully uploading the code, reinstall the Bluetooth module.)
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