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Introduction

OSOYOO
Smart Home

&

Learning Kit

About this kit

OSOYOO Smart Home loT Learning Kit was designed to facilitate
developers to quickly learn Arduino and loT technologies.It help users
to turn the idea into a practical application and make the Internet of
Things a reality.

54 DIGITAL GPIO Based on Arduino
256KB of Flash 8KB of RAM (15PWM, 6 ADC)

RFID Password PIR Humen Temperature&
Access Control Control Open&Close Motion Detection Humidity Monitoring
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Plug and Play:The kit includes a MEGA-IoT Extension Board which
makes sensors and actuators installation much easier than before.
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Features:

D13 D12 D11 AS

« BFID

A4 A3 A2 Ml

)

Outstanding performance
and various interfaces make
mega2560 a powerful
Arduino board.

With therich Plug and Play(PnP)
connectorsonthe OSOYOO
MEGA-IoT Extension Board, you
can connect standardized
0SO0YOO sensor/actuator
modules withthe MEGA2560
conveniently!

®Complete loT Hardware Kit for beginner
(®Based on Arduino ecosystem
©O0S0OYOO MEGA2560 (Arduino
MEGA2560 compatible) as main controller
®Uses Arduino IDE as programming IDE
and program loading

(©256KB of Flash

©8KB of RAM

©54 DIGITAL GPIO (15PWM, 6 ADC)
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The Door is Close

Click here Open Door
Click here Close Door
Click here Turn off Buzzer
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OSOYOO MEGA-IoT Shield

[ WHAT IS OSOYOO MEGA-1T0OT SHIELD? ]

This ESP8266 is an ultra-low power UART WiFi module. The OSOYOO MEGA-IoT
Shield is based on the ESP-12s with the ESP8266 WiFi chip. This shield is designed to
easily connect your Arduino to the loT world.

It is an Arduino shield which integrates famous ESP-12S WiFi module and provides low
cost WiFi solution with any Arduino MEGA2560 projects. It is compatible with Arduino
Mega2560, and possibly other pin compatible main boards.

Because of loT (Internet of Thing), everything should be connected to Internet, a crucial
element is WiFi that provides wireless connection to Internet. We have been carrying ESP
module and many have used it. However it is not user friendly enough for beginner. The
module is 3.3V powered and the pins are not properly broken out. Intergrating it to your
microcontroller e.g.: Arduino will require some skill and electronics interface.

With this OSOYOO MEGA-IoT Shield, it will be plug and use for Arduino user. The shield
come preassembled with ESP12S module which offers WiFi connection to your Arduino
MEGA2560 board or project. No additional soldering or wiring needed, just stack the
shield on to Arduino or any compatible Arduino main board, select the pins for serial
communication with mini jumpers and the hardware connection is completed! Focus in
program development, and the good news, there are plenty of libraries that you can utilize,
we will show you the steps!

The ESP12S comes pre-flashed with an AT-command firmware, so it can be controlled by
any UART/Serial, but it also breaks out and provides command access to all of the
ESP8266° s I/0. The shield itself does not limit to AT command, we have breakout most of
the 10 and you can program the ESP12S module directly. Whether you want to add AT
commands of your own, or flash custom firmware on the ESP8266, this feature may come
in handy especially with it utilizing the UART pin selectors.

( FEATURES )

1. Standard pin interface to achieve full compatibility with the pitch Arduino Uno,
Mega and so on. (Unless the standard size Arduino, such as Nano, Mini)

2. 3.3V power supply using advanced chip (with the official expansion board power
8
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chip ESP12S same), so 3.3V Arduino board provided more accurate, so ESP8266
as official chip work as normal, there is no gap.

3. It leads to a WiFi module power supply / service interface to facilitate developers
to extend the power supply and maintenance.

4. Onboard ESP8266-12 stable industrial grade serial WiFi module, using an
enhanced PCB antenna, signal better.

5. You can quickly switch DIP switch ESP8266-12 industrial grade WiFi stable
operation mode (such as operating mode and upgrade mode) module, integrated
serial chip, quickly flashing the firmware.

6. Built-in 5V to 3.3V TTL level converter to prevent high-pressure Arduino TTL level
of the WiFi module damage.

7. Onboard ESP8266-12 stable industrial grade WiFi module with a metal shield,
immunity to interference.

8. Onboard ESP8266-12 standard pitch leads to a stable industrial grade WiFi
module all interfaces, enabling developers to easily develop deep.

9. Use stackable design, it can continue to accumulate above the other modules,
easy to use.

10.Onboard four LED displays the status of ESP8266, namely PWR, L, STA

( SPECIFICATIONS )
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ESP WIFI
UART Selector

ESP 128 Bluetooth Digital Interface
Debug Interface | Interface

WIFI Module
STAIndicate LED

ZEIIL ol .01
WIFI Module Tl | b

D10D9 D8 D7 D6 D5 D4 D3

I = Analog
Bluetooth 2 2
unr seiscor KR II.IIIIII e
D13 D12 D11 A5 A4 A3 A2 A1 AQ I, z

Built-in 5V to 3.3V
TTL Level Converter

ESP Key Button

ESP8266 Module
Reset Button

Arduino 4*4 Keypad RGB :
12¢ Ultrasonic
Reset Button Interface |nterface Interface Interface
D13 Indicate RFID PWR
LED-L Interface Indicate LED

Input Voltage: +5VDC Internal Source+7V to 9VDC[External Source)
ESP8266 Module Supply: +3.3VDC

ESP Shield Default Baudrate Settings are 9600 kbps baudrate, 8 bit data, 1 stop bit and
no parity

Onboard ESP12S WiFi module with preloaded AT firmware
Jumper selectors for software or hardware UART and PC-ESP communication.

Stackable Digital 1/0 header: This header pin is Digital 1/O pin stacked to the OSOYOO
MEGA2560 board. Other Arduino shield can be stacked on top of this stackable header.

Stackable Analog Input pin header: This header pin is Analog Input pin stacked to the
0OSOYOO MEGA2560 board. Other Arduino shield can be stacked on top of this stackable

header.

Serial Selector: User may select A8 as the RX pin, select A9 as the TX pin from OSOYOO
MEGA2560 board with the mini jumpers.

10
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Lesson 1: Internet of Things

WHAT IS THE INTERNET OF THINGS?

In a nutshell, the Internet of Things is the concept of connecting any device (so long as it
has an on/off switch) to the Internet and to other connected devices. The IoT is a giant
network of connected things and people — all of which collect and share data about the
way they are used and about the environment around them.

The Internet of Things is actually a pretty simple concept, it means taking all the things in
the world and connecting them to the internet.

There are three key elements of loT:

® Devices — Rather than conventional devices like smartphones and computers,
“devices” in 10T can be anything from a toaster to complex machines in industries.

® Data — This is where loT holds its value. Data is of utmost importance, as this is the
basis for intelligent decision making.

® Connectivity — Obviously, the devices require some sort of network connection to
communicate. There are a bunch of network architectures available today, which can
be used for seamless transmission of data. A lot of loT-specific networks are also in
the works.

Why loT Matters?
In short words, 10T will improve our life quality and productivity in an amazing way. In

11
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next 5 to 10 years, as the 5G network being deployed to every corner of our world, loT will
be part of daily life and generate a lot of business opportunities and job positions. So it is
never too late to learn IoT technology in the coming smart society.

( WHAT IS HTTP? )

HTTP stands for Hyper Text Transfer Protocol.
Introduction
The WEB

Internet (or The Web) is a massive distributed client/server information system as
depicted in the following diagram.

N .

Internet
(The Web)
—— (TCP/IP Network)
O (= *“.
Clients Servers

Many applications are running concurrently over the Web, such as web browsing/surfing,
e-mail, file transfer, audio & video streaming, and so on. In order for proper
communication to take place between the client and the server, these applications must
agree on a specific application-level protocol such as HTTP, FTP, SMTP, POP, and etc.
WORLD WIDE WEB COMMUNICATION

The World Wide Web is about communication between web clients and web servers.

Clients are often browsers (Chrome, Edge, Safari), but they can be any type of program
or device.

Servers are most often computers in the cloud.

12
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HYPERTEXT TRANSFER PROTOCOL (HTTP)

® HTTP (Hypertext Transfer Protocol) is perhaps the most popular application protocol
used in the Internet (or The WEB).
® HTTP is an asymmetric request-response client-server protocol as illustrated. An
HTTP client sends a request message to an HTTP server. The server, in turn,
returns a response message. In other words, HTTP is a pull protocol, the
client pulls information from the server (instead of server pushes information down to
the
client).
_8 HTTP
_ Request Message
HTTP
Response Message
HTTP Clients
(Web Browser) HTTP over TCP/IP HTTP Server (Web Server)
® HTTP is a stateless protocol. In other words, the current request does not know what
has been done in the previous requests.
® HTTP permits negotiating of data type and representation, so as to allow systems to
be built independently of the data being transferred.
® Quoting from the RFC2616: “The Hypertext Transfer Protocol (HTTP) is an

application-level protocol for distributed, collaborative, hypermedia information
systems. It is a generic, stateless, protocol which can be used for many tasks beyond
its use for hypertext, such as name servers and distributed object management
systems, through extension of its request methods, error codes and headers.”

HTTP REQUEST / RESPONSE
Communication between clients and servers is done by requests and responses:

A client (a browser) sends an HTTP request to the web

An web server receives the request
The server runs an application to process the request

The server returns an HTTP response (output) to the browser

The client (the browser) receives the response

( WHAT IS HTML?

13
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HTML is the standard markup language for creating Web pages.

page

HTML stands for Hyper Text Markup Language

HTML describes the structure of a Web page

HTML consists of a series of elements

HTML elements tell the browser how to display the content
HTML elements are represented by tags

HTML tags label pieces of content such as “heading
Browsers do not display the HTML tags, but use them to render the content of the

LI

A SIMPLE HTML DOCUMENT

Example

<IDOCTYPE html>

<html>
<head>

<title>Page Title</title>

</head>
<body>

<h1>*My First Heading</hl>

<p>*My first paragraph.</p>

</body>
</html>

Try it Yourself »
Example Explained

* The
* The
* The
* The
* The
* The
* The

<!DOCTYPE html> declaration defines this document to be HTMLS
<html> element is the root element of an HTML page

<head> element contains meta information about the document
<title> element specifies a title for the document

<body> element contains the visible page content

<h1> element defines a large heading

<p> element defines a paragraph

You can learn more about HTML from: https://www.w3schools.com/html/default.asp

14
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, “paragraph”, “table”, and so on
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Lesson 2: Model Installation

( PARTS & DEVICES )

No. Device Picture Qty. | Accessories

1 | Wooden House Model 1 Rubber Rings

0OSOYOO MEGA2560
Board

0OSOYOO MEGA-IoT
Extension Board

4 | Photosensitive Sensor

5 Temp & Hum Sensor

6 Buzzer Module

7 |Flame Detection Sensor

15
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1-Channel Relay

8

9 Micro Servo Motor 1
10 RGB Module 1
11 Ultrasonic Sensor 1

12 PIR Motion Sensor

13 Microphone Module

14 | 1602 I12C LCD Screen

15 | Gas Detection Module

16 RFID Module

16
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17 4*4 Keypad . 1

18 Yellow LED Module

19 Red LED Module

20 Green LED Module

21 White LED Module

22 Red Button Module

23 Blue Button Module

24 Philips Screwdriver

25 [ M1.4*10 Screws & Nuts
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26 | M2 Push Pin Rivets £ 2
|3
&

27 | M3 Push Pin Rivets 1 10
U
£

28 | M4 Push Pin Rivets 38
!

L-Partition Board

Back Board

RightBoard  Partition Board

Front Board

1. FLOOR BOARD

Please plug OSOYOO MEGA-IoT Extension Board in OSOYOO Mega2560 board.
(If the extension board has been plugged, please keep it. )

18
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Then use M3 Push Pin Rivets to install OSOYOO Mega2560 board on the wooden floor
board.

Notice: Please install the M3 Push Pin Rivets from the back side of the floor board.

MEGA-IoT 0OSOYOO MEGA 2560
Extension Board (M3 Push Pin Rivets)
_— =5

2 BACK BOARD

19
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Use M4 Plastic Fastener to install the following modules on the back board:

Blue Button DHT11
Module

Red LED
Module

Red Button Buzzer
Module Sensor

Relay
Module

(M4 Push Pin Rivets)

3 LEFT BOARD

Use M4 Plastic Fastener to install the following modules on the left board:

PIR Motion RGB
Sensor odule

(M4 Push Pin Rivets)
4 RIGHT BOARD

Use M4 Plastic Fastener to install the following modules on the right board:

20
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Microphone Photosensitive
Module Sensor

Gas Detection

(M4 Push Pin Rivets)

5 PARTITION BOARD

Use M4 Plastic Fastener to install the following modules on the partition board:

Yellow LED module Green LED module
(M4 Push Pin Rivets) (M4 Push Pin Rivets)

6 FRONT BOARD

Install the following modules on the partition board:

21
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Ultrasonic Sensor
(M1.4*10 Screws & Nuts)

4*4 Keypad 12C 1602 LCD Module
(Double Side Tape) (M3 Push Pin Rivets)

RFID Module White LED Module
(M4 Push Pin Rivets) (M4 Push Pin Rivets)

Micro Servo Motor
(M2 Push Pin Rivets)

7 ASSEMBLE

Step1: Insert the Back Board into Floor Board and fasten it with rubber rings (see picture).

Step2: Insert the Left Board into Floor Board and fasten it with rubber rings.

22
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Step3: Insert the Right Board into Floor Board and fasten it with rubber rings.

Step4: Insert the Partition Board into middle of Floor Board.

23
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Step5: Insert the L-Partition Board between Left Board and Partition Board.

Step6: Insert the Front Board into Floor Board and fasten it with rubber rings.

24


http://osoyoo.com/?p=29191

USdYUU http://osoyoo.com/?p=29191

The model installation is completed, the wire connection and projects please view the
subsequent lessons of OSOYOO Smart Home loT Learning Kit with MEGA2560.

25
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Lesson 3: Hello World

( OBJECTIVE )

In order to connect our Things to Internet, we need select some Internet communication
protocol so that different internet device can talk with each other. Some commonly used
loT protocols are HTTP, MQTT etc.

In this lesson, we will learn how to use HTTP protocol and  how to make simple HTTP
web server with Osoyoo MEGA-IoT shield and MEGA2560 micro-controller and show a
“Hello World!” web page to remote browser . The web page also shows the input voltage
of AQ pin which is detected by Arduino analogRead() functions.

( PARTS & DEVICES )
® OSOYOO MEGA 2560 board x 1

® OSOYOO MEGA-IoT extension board x 1

® USB Cable x 1

® Male to Male jumper wire x 1

( HOW TO MAKE )

1) . Please plug OSOYOO MEGA-IoT Extension Board into MEGA2560 board:

26


http://osoyoo.com/?p=29191

ﬂSéYHﬂ http://osoyoo.com/?p=29191

2) . Connect A0 to 5V by Male to Male jumper wire. (Jumper Cap should connect
ESP8266 RX with A8, TX with A9).

Z 0XL0Xd £X1 £XY ZXL ZXH TXL IXYVAS 12§

D10 D9 D8 D7

X0
mmc; D13 D12 D11 A5 A4 A1

Elc4 RFID

WHCY » » « + s & o o scL ISCH SCL

BIMC1 48 52 51 58 NCGND 49 33 b2 DA SDA

WCWGt 4%4 KEYPAD - i
RS EHWris RAdT = i
[™® GXE] = | m L3P el D24 GhD [clh}
T HR: RN . i

L PWR RGB 1201 12¢-2 ULTRASONIC
SV GND GND Vin A0 Al A2 A3 A4 A5 A6 AT A8 A9 A10 A1l A12 A13 A4 A1S

29 27 25 23

43 41 39 37 35 33 31

52 50 48 46 44 42 40 38 36 33 32 30 28 26 24 22

G 53 51 49 47 45

E

27
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f— HOW TO CODE )

Notice: Unplug your power adapter when upload sketch code

to Arduino.

Software Installation

) Download Arduino IDE here:
Open-source Arduino . .
https://www.arduino.cc/en/Main/Software
Software(IDE)
?setlang=en
7 zip is a free zip Download 7zip here for free
utility that un-zips zip files ZI P https://lwww.7-zip.org/

Step 1 Install latest Arduino IDE (If you have Arduino IDE version after 1.1.16, please skip
this step).

Download Arduino IDE from https://www.arduino.cc/en/Main/Software?setlang=en, then
install the software.

Download the Arduino IDE

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

ARDUINO 1.8.10 Windows app Requires Win &1 or 10

The open-source Arduine Software (IDE) makes it easy to | Get 53

write code and upload it to the board. It runs on : -

Windows, Mac OS X, and Linux. The environmentis ST
% written in Java and based on Processing and other open- Mac OS X 10.8 Mountain Lion or newer

source software.

This software can be used with any Arduino beard. Linux 32 bits

Refer to the Getring Started page for installation Linux 64 bits

instructions.

Linux ARM 32 bits
Linux ARM 64 bits

Release Notes
Source Code
Checksums (sha512)

Step 2 OSOYOO MEGA-IoT extension TX/RX pin to Arduino A9/A8 pin by default. So in
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Arduino sketch code, we need use Software Serial Port to communicate with ESP8266

(set A8 as RX and A9 as TX in software serial object).we need download WiFiEsp-master
library from following link firstly: http://osoyoo.com/driver/WiFiEsp-master.zip

Step3 Open Arduino IDE ->Sketch ->Include Library ->Add ,Zip library to load above zip
files into Arduino IDE.

%) sketch_oct22a | ArdL

Edit Tools Help
Verify/Compile Ctrl+R.
Upload Ctrl+U
Upload Using Programmer  Ctrl+Shift+U

sketch

veid =g Export compiled Binary Ctri+Alt+5
/opa
Show Sketch Folder Ctrl+K

} | Include Libra ' &

AddFile... | Manage Libraries...  Ctrl+5hift+I

void 1q

// put your main code here, to run repeate Add ZIP Library...

} Arduino libraries
Bridge
EEPROM
Esplora
Ethernet
Firmata

G5M

HID

Keyboard
LiquidCrystal
Mouse

Robot Control
Robot IR Remote
Robot Moter
sD

SPI

Servo
SoftwareSerial
SpacebrewYun
Stepper

TFT

Temboo
WiFi
Wire

Contributed libraries
¥

Step 4 After installing above library, please download the main code from following
link.unzip the download zip file lesson3.zip, you will see a folder called
smarthome-lesson3.

http://osoyoo.com/driver/smarthome/smarthome-lesson3.zip

Step 5 After above operations are completed, connect OSOYOO MEGA2560 Board to
PC with USB cable.
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i = UL_IDLE_STATE:
-

44 madec o

ervenieo);

for debugging

Step 6 Open the Arduino IDE and choose corresponding board type and port type for you
project.

ile Edit Sketch Help

Auto Format Ctrl+T
| Archive Sketch
| sketeh det24 Fix Encoding & Reload
void setup() Manage Libraries... Ctrl+Shift+1
// MR VSEE ool Monitor Ctrl+Shift+ M
} Serial Plotter Ctrl+Shift+L |

void loop{) WiFil01 / WiFiNINA Firmware Updater

t vour|
A Board: "Arduino/Genuino Mega or Mega 2560" M
1 Processor "ATmega2560 (Mega 2560)" 4
Port: "COM3 (Arduino/Genuino Mega or Mega 2560)" H
Get Board Info
Programmer: "AVRISP mkdl" L

Burn Bootloader

nuino Mega or Me

Step 7 Arduino IDE: Click file -> click Open -> choose code “smarthome-lesson3”, load
up the sketch onto your Arduino.
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|[[Fite] Edit Sketch Tools Help
Carl+N
Ctrl+0

Mew

Open...

Open Recent L4

Sketchbook 9

Examples p Lo run once:
Close Chrl+-W

Save Ctrl+5

Save As,.. Ctrl+Shift+5

b run repeatedly:

Page Setup  Ctrl+Shift+P
Print Ctrl+P

| Preferences  Ctrl+Comma

Quit Chrl+Q)

nuino Uno on GOM3

Note: In the sketch, find following lines:

char ssid[] = "™*****"; /[ your network SSID (name)

char pass[] = "******"; // your network password

please replace the ****** with your correct wifi SSID and password, otherwise your project
can not connect to Internet.

File Edit Sketch Tools Help

o %2 b4 Upload

smarthome-lesson3

|
|
loam | »

#include "WiFiEsp.h"™

[//#ifndef HAVE HWSERIAL1

#include "SoftwareSerial.h"

SoftwareSerial softserial({A9, RA8); // A9 to ESP TX, A8 to ESP RX by default
//#endif

char ssid[]
char pass[] e
int status = WL _IDLE STATUS;

’ 4 e | 3
|

"******I': // replace *#***** with your network 35ID (name
Thikkkk™ - s/ replace ****%+ with your network password
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= E)

#include "WiFiEsp.h"

// Emalate scftserial on pins &/7 if not present
f/#ifndef HAVE HWSERIAL1

#include "SoftwareSerial.h™

SoftwareSerial softserial (A%, R8); // RX, TX

[/ #endif
char agid[] = "RRskdens // your network SSID (name)
char passf] =: Thakkkins f/ your network password

1| 1 | 2

on COMS

After loading the sketch to Arduino , open the serial monitor in the upper-right corner of
Arduino IDE, you will see following result:

#include "WiFiEsp.h"

// Emlate scoftserial on pins &/7 if not present
//#ifndef HAVE HWSERIALL

#include "SoftwareSerial.h™

SoftwareSerial softserial (A9, A8); // RX, TX
//#endif

char ggid]] = mheRRkeens // vour network SSID (name)
= e Rk Rk, // your network pasaword



http://osoyoo.com/?p=29191

HSéYUD http://osoyoo.com/?p=29191

S

2o = ne-lessond | Arduing 1.8.5

File Edit Sketch @ COM31 (Arduino/Genuino Uno) = [m] *®

| || Send

smarhome-lel TiFifsp] Initislizing ESP module

[WiFiEsp] Initilization successful — 1.5.4
Attempting to comnect te WPA SSID: NETGEARDD
[WiFiEsp] Connected to NETGEARDD

Tou're conmected to the network

SSID: NETGEARDD

char ssldll = op oo™ o8 50, 100
char pass[] =

int status = ¥

#include "Softs
SoftrareSeri

Sfzendif

To see this page in action, open a browser to http://192.168.50. 102

int ledStatus 5., .
T CEORERTE A [9iFiBep] Server started mm port 80

TiFiEspServer

// use a ring
RingBuffer byl

void setup() Autoscrol Mo line ending  + | | 9600 baud v Clear output
{

pirMode (LED_BUILTIN, OUTPUT): // initislize digital pin LED_BUILTIN a= an output
Serial begin(9600); // initislize serial for dehugging
softserial begin(115200);
softserial. write( AT+CIOBAUD=9600\r\n");
softserial srite("AT+RST\r\n");
softzerial bezin(9600); // initialize serial for ESP module
TiFi init(&softserial); // initialize ESP module

// check for the presence of the shield

From the serial monitor, you can see the IP address of your MEGA2560 board in the read
circle (in above picture, 192.168.50.102).

Then use your browser to visit the website http://mega2560-ip-address (in above case,
http://192.168.50.102), you will see following result:

(— C 1 @ Notsecure | 192.168.50.102

Hello World!

Requests recerved: 67
Analog input AD: 1023

Above result also shows the A0 pin input voltage through analogRead(0) function in line
94. analogRead() can read the input 0-5V voltage and return a value between 0 to 1023

standing for the voltage. We have connected A0 to 5V, so above Analog input AO: shows
1023.
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Lesson 4: Remote Control LED

( OBJECTIVE )

In this lesson, we will show you how to make simple Internet of Things (IoT) project — to
turn on/off an LED from a remote browser .

We will use OSOYOO Mega-loT Shield to connect LED and MEGA2560 MCU board.
Arduino MEGA2560 board can work as a web server. Remote browser can access this
web server and control the LED connected to D13 pin of MEGA2560.

( PARTS & DEVICES )

OSOYOO MEGA2560 Board x 1
OSOYOO MEGA-IoT Extension Board x 1
LED PnP Module x 1

OSOYOO 3-Pin PnP Cable x 1

USB Cable x 1

PC x 1

( HOW TO MAKE )

First, please plug OSOYOO MEGA-IoT Extension Board into MEGA2560 board:

~ T T Ty

-
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Then connect the LED module to the D13 port of the OSOYOO MEGA-IoT Extension
Board with a 3-pin PnP cable as below (Jumper Cap should connect ESP8266 RX with A8,
TX with A9):

D10 D9 D8 D7 D6 D5 D4 D3 D2 *

A0 :

5 DI3 D12 D11 A5 A4 A3 A2 A1

RFID
. oo IIImh III
......
av s

( HOW TO CODE )

Notice: Unplug your power adapter when upload sketch code

to Arduino.

Step 1 Install latest Arduino IDE (If you have Arduino IDE version after 1.1.16, please skip
this step)

Download Arduino IDE from https://www.arduino.cc/en/Main/Software?setlang=en , then
install the software.
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Download the Arduino IDE

©.0

ARDUINO 1.8.10

The open-source Arduine Software (IDE) makes it easy to

wiTite code and upload it to the board. It runs an
Windows, Mac OS5 X, and Linux. The environment is

written in Java and based on Processing and other open-

source software.
This software can be used with any Arduino board.
Refer to the Getting Started page for Installation

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

Windows app Requires Win 81 or 10

Get 58

Mac OS X 10.8 Mountain Lion or newer

Linux 32 bits
Linux 64 birs

instructions, Linux ARM 32 bits

Linux ARM 64 bits

Release Notes
Source Code
Checksums (sha512)

Step 2 WifiEsp Library Installation (if you have installed WIfiESP library, please skip this
step)

0OSOYOO MEGA-IoT extension TX/RX pin to Arduino A9/A8 pin by default. So in Arduino
sketch code, we need use Software Serial Port to communicate with ESP8266 (set A8 as
RX and A9 as TX in softwareserial object).

To use this wifi shield in Arduino IDE, we need download WiFiEsp-master library from
following link:

http://osoyoo.com/driver/WiFiEsp-master.zip

Open Arduino IDE, click Sketch — Include Library- Add .Zip library to load above zip files
into Arduino IDE.
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=X

| |-

skf_‘t'c‘l'i_odZZa A rduir
e oS Tecks iy

3 9 Verify/Compile Ctrl+R
= Upload Ctrl+U
Upload Using Programmer  Ctrl+Shift+U

sketch

veid =g Export compiled Binary Ctri+Alt+5
/B
Show Sketch Folder Ctrl+K |
} | Include Libra i A

AddFile... | Manage Libraries...  Ctrl+5hift+I

woid lc,J |
// put your main code here, to run rapeate! Add 7P Library...

} Arduino libraries

Bridge

EEPROM

Esplora
Ethernet
Firmata

G5M

HID

Keyboard
LiquidCrystal
Mouse

Robot Control
Robot IR Remote
Robot Moter
sD

SPI

Servo
SoftwareSerial

SpacebrewYun

Stepper
TFT |

Temboo
WiFi
Wire

Contributed libraries
¥

Step 3 After installing above library, please download the main code from following link,
unzip it, you will see a folder called “smarthome-lesson4”:
http://osoyoo.com/driver/smarthome/smarthome-lesson4.zip

Step 4 After above operations are completed, connect OSOYOO MEGA2560 Board to
PC with USB cable.
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Step 5 Arduino IDE: Choose corresponding board type and

) sketch oct22a | Ard

File Edit Sketch

sketch_oct22a

void setup()
// put your

}

void loop() {:
// put your

Auto Format

Archive Sketch

Fix Encoding & Reload
Manage Libraries...
Serial Monitor

Serial Plotter

WiFil01 / WiFiNINA Firmware Updater

Ctrl+T

Ctrl+Shift+I
Ctrl+Shift+M
Ctrl+Shift+L

i = UL_IDLE_STATE:
-

44 madec o

ervenieo);

for debugging

port type for you project .

Board: "Arduino/Genuino Mega or Mega 2560"
Processor "ATmega2560 (Mega 2560)"

Port: "COM3 (Arduino/Genuino Mega or Mega 2560)"

Get Board Info

Programmer: "AVRISP mkdl"
Burn Bootloader

nuino Mega or Mega

Step 6 Arduino IDE: Click file — Open, then choose code “smarthome-lesson4.ino” in the
folder, load up the sketch onto your Arduino.
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9 sketch_oct22a | Arduino 1.8
\BFitell Edit Sketch Tools Help

MNew Ctrl+N
Open... Ctrl+O

Open Recent

Sketchbook v o
Examples , [T, to Tun once:

Close Ctrl+W

Save Ctrl+5

Save As.., Ctrl+Shift+5

e, to run repeatedly:
Page Setup  Ctrl+Shift+P
Print Ctrl+P

Preferences  Ctrl+Comma

Quit Ctrl+Q

wino Mega or Me

Note: In the sketch, find line 24, 25 as following:

char ssid[] = "™*****"; /[ your network SSID (name)

char pass[] = "******"; // your network password

please replace the ****** with your correct wifi SSID and password, otherwise your project
can not connect to Internet.

#include "WiFiEsp.h"
//#ifndef HAVE HWSERIARL1

#include "SoftwareSerial.h™
SoftwareSerial softserial (B9, A8); // A9
(f#endif

ot

o ESP_TX, B8 to ESP RX by default

char ssid[] = "******I': // replace **%*&* with your network SSID (name

r pasg[] = TE*k*ka": sf ypplace ****** with your network password
s ey

atus = WL _IDLE STATUS;

o Mega ar e

39


http://osoyoo.com/?p=29191

http://osoyoo.com/?p=29191

#include "WiFiEsp.h"

// Emalate scftserial on pins &/7 if not present
f/#ifndef HAVE HWSERIAL1

#include "SoftwareSerial.h™

SoftwareSerial softserial (A%, R8); // RX, TX

[/ #endif
char agid[] = "RRskdens // your network SSID (name)
char passf] =: Thakkkins f/ your network password

1| 1 | 2

After loading the sketch to Arduino , open the serial monitor in the upper-right corner of
Arduino IDE, you will see following result:

#include "WiFiEsp.h"™

// Emalate softserial on pins &/7 if not present
//#ifndef HAVE HWSERIALL

#include "SoftwareSerial.h™

SoftwareSerial softserial(R9, A8); // BX, TX

//#endif
char ggid[] = Tk*%kkexm- // vour network S5ID (name)
char pagg[] = TekkkesT. // your network password

:;] 0 | +

Al cEpal egd on COME
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@3 smarthome-lessanZ LArduing 1.8.5

File Edit tch @ COM31 (Arduino/Genuino Uno) = [m] *®

http://osoyoo.com/?p=29191

| Send |

smarhome-lel TiFifsp] Initislizing ESP module

[WiFiEsp] Initilization successful — 1.5.4
Attempting to comnect te WPA SSID: NETGEARDD
[WiFiEsp] Connected to NETGEARDD

Tou're conmected to the network

SSID: NETGEARDD

! 1d[] =
char ssidl] = N1y 4 oo 88 TeB 50, 103

char pass[] =

#include "Softs
SoftrareSeri

Sfzendif

1 = 71
SRS T W00 cee this page in action open a brovser to hrep://192.168.50. 102

int ledStatus 5., .
T CEORERTE A [9iFiBep] Server started mm port 80

TiFiEspServer

// use a ring
RingBuffer bul

void setup() Autoscrol Mo line ending  + | | 9600 baud v Clear output
{

pirMode (LED_BUILTIN, OUTPUT): // initislize digital pin LED_BUILTIN a= an output
Serial begin(9600); // initislize serial for dehugging
softserial begin(115200);
softserial. write( AT+CIOBAUD=9600\r\n");
softserial srite("AT+RST\r\n");
softzerial bezin(9600); // initialize serial for ESP module
TiFi init(&softserial); // initialize ESP module

// check for the presence of the shield

From the serial monitor, you can see the IP address of your MEGA2560 board in the
read circle (in above picture, 192.168.50.102).
Then use your browser to visit the website http://mega2560-ip-address (in above case,
http://192.168.50.102), you will see following result:

& C Y @ Notsecure | 192.168.50.102

The LED 1s OFF

Click here turn the LED on
Click here turn the LED off

Click the two links as showed in above picture, you will turn on/off the LED module which
is connected to your MEGA2560 through the loT Shield.
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Lesson 5: RGB Module

( OBJECTIVE )

In this lesson, we will show you how to control the RGB LED from a remote browser .

We will use Osoyoo Mega-loT Shield to connect the RGB and MEGA2560 MCU board.
Arduino MEGA2560 board can work as a web server. Remote browser can access this
web server and control the RGB connected to the RGB interface of this shield.

( PARTS & DEVICES )

0OSOYOO MEGA2560 Board x 1
OSOYOO MEGA-IoT extension board x 1
USB Cable x 1

RGB PnP module x 1

4-pin PnP cable x 1

[ HOW TO MAKE ]

First, please plug OSOYOO MEGA-IoT Extension Board into MEGA2560 board:

FEEETETT TEEEEE

Then connect the RGB module to the RGB port of the OSOYOO MEGA-IoT Extension
Board with a 4-pin PnP cable as below (Jumper Cap should connect ESP8266 RX with A8,
42
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TX with A9):

0SOYOO Sensor

> ¢ Illllllll

D10 D9 D8 D7 D6 D5 D4 D3 D2

......

t HOW TO CODE )

Notice: Unplug your power adapter when upload sketch code

to Arduino.

Step 1 Install latest Arduino IDE (If you have Arduino IDE version after 1.1.16, please
skip this step).

Download Arduino IDE from https://www.arduino.cc/en/Main/Software?setlang=en, then
install the software.

43


https://www.arduino.cc/en/Main/Software?setlang=en
http://osoyoo.com/?p=29191

0sdvoo

http://osoyoo.com/?p=29191

Download the Arduino IDE

©.0

ARDUINO 1.8.10

The open-source Arduine Software (IDE) makes it easy to

wiTite code and upload it to the board. It runs an
Windows, Mac OS5 X, and Linux. The environment is

written in Java and based on Processing and other open-

source software.
This software can be used with any Arduino board.
Refer to the Getting Started page for Installation

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

Windows app Requires Win 81 or 10

Get 58

Mac OS X 10.8 Mountain Lion or newer

Linux 32 bits
Linux 64 birs

instructions, Linux ARM 32 bits

Linux ARM 64 bits

Release Notes
Source Code
Checksums (sha512)

Step 2 WifiEsp Library Installation (if you have installed WifiESP library, please skip this
step)

OSOYOO MEGA-IoT extension TX/RX pin to Arduino A9/A8 pin by default. So in Arduino
sketch code, we need use Software Serial Port to communicate with ESP8266 (set A8 as
RX and A9 as TX in softwareserial object).

To use this wifi shield in Arduino IDE, we need download WiFiEsp-master library from
following link:

http://osoyoo.com/driver/WiFiEsp-master.zip

Open Arduino IDE ->Sketch ->Include Library ->Add ,Zip library to load above zip files into
Arduino IDE.
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ZED

sketch

woid se
1B

! |

void ILJ

http://osoyoo.com/?p=29191

Toals Help
Verify/Compile Ctrl+R.
Upload Ctrl+U
Upload Using Programmer  Ctrl+Shift+U
Export compiled Binary Ctri+Alt+5 &
Show Sketch Folder Ctri+K
2
Add File... | Manage Libraries...  Ctrl+5hift+I

A opa

t your main code here, to run repeate Add ZIP Library...

Arduino libraries

Bridge

EEPROM

Esplora

Ethernet

Firmata

G5M

HID

Keyboard

LiquidCrystal

Mouse

Robot Control

Robot IR Remote

Robot Moter

sD

SPI

Servo

SoftwareSerial

SpacebrewYun

Stepper

TFT

Temboo

WiFi

Wire

Contributed libraries
¥

Step 3 After installing above library, please download the main code from following

link.unzip
smarthome-lessonb.
http://osoyoo.com/drive

the download =zip file

lesson5.zip, you will see a folder

r/smarthome/5/smarthome_lesson5.zip

called

Step 4 After above operations are completed, connect OSOYOO MEGA2560 Board to

PC with USB cable.
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i = UL_IDLE_STATE:
-

44 madec o

ervenieo);

for debugging

Step 5 Open the Arduino IDE and choose corresponding board type and port type for you
project.

ile Edit Sketch Help

Auto Format Ctrl+T
| Archive Sketch
| sketeh det24 Fix Encoding & Reload
void setup() Manage Libraries... Ctrl+Shift+1
// MR VSEE ool Monitor Ctrl+Shift+ M
} Serial Plotter Ctrl+Shift+L |

void loop{) WiFil01 / WiFiNINA Firmware Updater

t vour|
A Board: "Arduino/Genuino Mega or Mega 2560" M
1 Processor "ATmega2560 (Mega 2560)" 4
Port: "COM3 (Arduino/Genuino Mega or Mega 2560)" H
Get Board Info
Programmer: "AVRISP mkdl" L

Burn Bootloader

nuino Mega or Me

Step 6 Arduino IDE: Click file -> click Open -> choose code “smarthome-lesson5”, load
up the sketch onto your Arduino.
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Ctrl+N
Ctrl+0

Mew

Open...

Open Recent L4

Sketchbook 9 =
Examples p Lo run once:

Close Chrl+-W

Save Ctrl+5

Save As... Ctrl+Shift+5

b tedly:
PageSetup  ChrleShifteP | Lot
Print Ctrl+P

| Preferences  Ctrl+Comma

Quit Chrl+Q)

nuino Uno on GOM3

Note: In the sketch, find following lines:

char ssid[] = "™*****"; /[ your network SSID (name)

char pass[] = "******"; // your network password

please replace the ****** with your correct wifi SSID and password, otherwise your project
can not connect to Internet.

#include "WiFiEsp.h"
//#ifndef HAVE HWSERIARL1

#include "SoftwareSerial.h™
SoftwareSerial softserial (B9, A8); // A9
(f#endif

ot

o ESP_TX, B8 to ESP RX by default

char ssid[] = "******I': // replace **%*&* with your network SSID (name

r pasg[] = TE*k*ka": sf ypplace ****** with your network password
s ey

atus = WL _IDLE STATUS;

o Mega ar e
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= E)

#include "WiFiEsp.h"

// Emalate scftserial on pins &/7 if not present
f/#ifndef HAVE HWSERIAL1

#include "SoftwareSerial.h™

SoftwareSerial softserial (A%, R8); // RX, TX

[/ #endif
char agid[] = "RRskdens // your network SSID (name)
char passf] =: Thakkkins f/ your network password

1| 1 | 2

on COMS

After loading the sketch to Arduino , open the serial monitor in the upper-right corner of
Arduino IDE, you will see following result:

#include "WiFiEsp.h"

// Emulate softserial on pina &/7 if not present
ff#ifndef HAVE HWSERTATL1

#include "SoftwareSerial.h™

SoftwareSerial softserial(A9, A8); // RX, TX

//#endif
Char Sid[] = "*ekeees // vour network SSID (name)
char pags{] = Tkkekksans // your nmetwork pagsword

< i ] b

Al o on COME
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smarthome_lesson4

&9 COM34 (Arduino/Genuinc Mega or Mega 2560)

I

start

[#iFiEsp] Initializing ESP module

[#iFiEsp) Initilization successful — 1.5.4
Attempting to connect to WPA SSID: NETGEARDO
[#iFiEsp] Connected to NETGEAROD

You're connected to the network

SSID: NETGEAROO

IP Address((192.168.50.8

To see this page in action, open a browser to http://192.168.50.8

[WiFiEsp] Server started on port 80

From the serial monitor, you can see the IP address of your MEGA2560 board in the read
circle (in above picture, 192.168.50.8).

Then use your browser to visit the website http://mega2560-ip-address (in above case,

http://192.168.50.8), you will see following result:

Click here turn the RGB to Eed
Click here turn the RGB to Green
Click here turn the RGB to Blue

Click the three links as showed in above picture, you will switch the color of RGB module
which is connected to your MEGA2560 through the IoT Shield.
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Lesson 6: Active Buzzer

( OBJECTIVE )

In this lesson, we will show you how to control an active buzzer from a remote browser .
We will use Osoyoo Mega-loT Shield to connect the active buzzer and MEGA2560
MCU board. Arduino MEGA2560 board can work as a web server. Remote browser can
access this web server and control the active connected to the buzzer connected to D5
pin of MEGA2560.

( PARTS & DEVICES )

0OSOYOO MEGA2560 Board x 1
OSOYOO MEGA-IoT Extension Board x 1
Active Buzzer PnP module

0OSOYOO 3-Pin PnP Cable x 1

USB Cable x 1

PC x 1

[ HOW TO MAKE ]

First, please plug OSOYOO MEGA-IoT Extension Board into MEGA2560 board:

=3 ol
HTH'S
2
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Then connect the buzzer module to the D5 port of the OSOYOO MEGA-IoT Extension
Board with a 3-pin PnP cable as below (Jumper Cap should connect ESP8266 RX with A8,
TX with A9):

€ 2 0TAOT  EX3 DXNTXL X XL DXHVOS
II III = &

Di10oD9Y D8 D7 D6 D5 D4 D3

13012 D11 A5 A4 A3 AZ Al AO .

t HOW TO CODE )

Notice: Unplug your power adapter when upload sketch code

to Arduino.

Step 1 Install latest Arduino IDE (If you have Arduino IDE version after 1.1.16, please skip
this step)

Download Arduino IDE from https://www.arduino.cc/en/Main/Software?setlang=en , then
install the software.
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Download the Arduino IDE

©.0

ARDUINO 1.8.10

The open-source Arduine Software (IDE) makes it easy to

wiTite code and upload it to the board. It runs an
Windows, Mac OS5 X, and Linux. The environment is

written in Java and based on Processing and other open-

source software.
This software can be used with any Arduino board.
Refer to the Getting Started page for Installation

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

Windows app Requires Win 81 or 10

Get 58

Mac OS X 10.8 Mountain Lion or newer

Linux 32 bits
Linux 64 birs

instructions, Linux ARM 32 bits

Linux ARM 64 bits

Release Notes
Source Code
Checksums (sha512)

Step 2 WifiEsp Library Installation (if you have installed WIfiESP library, please skip this
step)

0OSOYOO MEGA-IoT extension TX/RX pin to Arduino A9/A8 pin by default. So in Arduino
sketch code, we need use Software Serial Port to communicate with ESP8266 (set A8 as
RX and A9 as TX in softwareserial object).

To use this wifi shield in Arduino IDE, we need download WiFiEsp-master library from
following link:

http://osoyoo.com/driver/WiFiEsp-master.zip

Open Arduino IDE, click Sketch — Include Library- Add .Zip library to load above zip files
into Arduino IDE.

52


http://osoyoo.com/driver/WiFiEsp-master.zip
http://osoyoo.com/?p=29191

USdYUD http://osoyoo.com/?p=29191

=X

| |-

skf_‘t'c‘l'i_odZZa A rduir
e oS Tecks iy

3 9 Verify/Compile Ctrl+R
= Upload Ctrl+U
Upload Using Programmer  Ctrl+Shift+U

sketch

veid =g Export compiled Binary Ctri+Alt+5
/B
Show Sketch Folder Ctrl+K |
} | Include Libra i A

AddFile... | Manage Libraries...  Ctrl+5hift+I

woid lc,J |
// put your main code here, to run rapeate! Add 7P Library...

} Arduino libraries

Bridge

EEPROM

Esplora
Ethernet
Firmata

G5M

HID

Keyboard
LiquidCrystal
Mouse

Robot Control
Robot IR Remote
Robot Moter
sD

SPI

Servo
SoftwareSerial

SpacebrewYun

Stepper
TFT |

Temboo
WiFi
Wire

Contributed libraries
¥

Step 3 After installing above library, please download the main code from following link,
unzip it, you will see a folder called “smarthome-lesson6”:
http://osoyoo.com/driver/smarthome/6/smarthome_lesson6.zip

Step 4 After above operations are completed, connect OSOYOO MEGA2560 Board to
PC with USB cable.
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Step 5 Arduino IDE: Choose corresponding board type and

) sketch oct22a | Ard

File Edit Sketch

sketch_oct22a

void setup()
// put your

}

void loop() {:
// put your

Auto Format

Archive Sketch

Fix Encoding & Reload
Manage Libraries...
Serial Monitor

Serial Plotter

WiFil01 / WiFiNINA Firmware Updater

Ctrl+T

Ctrl+Shift+I
Ctrl+Shift+M
Ctrl+Shift+L

i = UL_IDLE_STATE:
-

44 madec o

ervenieo);

for debugging

port type for you project .

Board: "Arduino/Genuino Mega or Mega 2560"
Processor "ATmega2560 (Mega 2560)"

Port: "COM3 (Arduino/Genuino Mega or Mega 2560)"

Get Board Info

Programmer: "AVRISP mkdl"
Burn Bootloader

nuino Mega or Mega

Step 6 Arduino IDE: Click file — Open, then choose code “smarthome-lesson6.ino” in the
folder, load up the sketch onto your Arduino.
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9 sketch_oct22a | Arduino 1.8
\BFitell Edit Sketch Tools Help

MNew Ctrl+N
Open... Ctrl+O

Open Recent

Sketchbook v o
Examples , [T, to Tun once:

Close Ctrl+W

Save Ctrl+5

Save As.., Ctrl+Shift+5

e, to run repeatedly:
Page Setup  Ctrl+Shift+P
Print Ctrl+P

Preferences  Ctrl+Comma

Quit Ctrl+Q

wino Mega or Me

Note: In the sketch, find the lines as following:

char ssid[] = "™*****"; /[ your network SSID (name)

char pass[] = "******"; // your network password

please replace the ****** with your correct wifi SSID and password, otherwise your project
can not connect to Internet.

#include "WiFiEsp.h"
//#ifndef HAVE HWSERIARL1

#include "SoftwareSerial.h™
SoftwareSerial softserial (B9, A8); // A9
(f#endif

ot

o ESP_TX, B8 to ESP RX by default

char ssid[] = "******I': // replace **%*&* with your network SSID (name

r pasg[] = TE*k*ka": sf ypplace ****** with your network password
s ey

atus = WL _IDLE STATUS;

o Mega ar e
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#include "WiFiEsp.h"

// Emalate scftserial on pins &/7 if not pre
f/#ifndef HAVE HWSERIAL1

#include "SoftwareSerial.h™
SoftwareSerial softserial (A%, R8); // RX, TX
[/ #endif

char ssid[] Mk k k™.

char pagg[] = Thkkkxsmo

/{ your netwo

I

|

// your network SSID (name)

http://osoyoo.com/?p=29191
[=[a] x|

3ent

rk pasaword

on COMS

After loading the sketch to Arduino, open the serial monitor in the upper-right corner of

Arduino IDE, you will see following result:

#include "WiFiEsp.h™

//#ifndef HAVE HWSERIALL

#include "SoftwareSerial.h™

SoftwareSerial softserial (A9, R8); // RX, TX
//#endif

char sgid[] = "Hakassmo

char pagg[] = "Ekkkxsm:

I
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smarthome_lessons

8 COM34 (Arduino/Genuina Mega or Mega 2560)
start
[#iFiEsp] Initializing ESP module

[WiFiEsp] Initilization successful —1.5.4
Attempting to conmnect to WPA SSID: NETGEARDO
[#1FiEsp] Comnnected to NETGEAROD

You're comnected to the network

SSID: NETGEARDO

IP Address: 192.168.50.8

To see this page in action, open s browser to http://192.168.30.3

[WiFiEsp] Server started on port 50

From the serial monitor, you can see the IP address of your MEGA2560 board in the read

circle (in above picture, 192.168.50.8).

Then use your browser to visit the website http://mega2560-ip-address (in above case,
http://192.168.50.8), you will see following result:

The buzzer is 0

Click here turn the buzzer on

Click here turn the buzzer off

L1

=

Click the two links as showed in above picture, you will turn on/off the active buzzer
module which is connected to your MEGA2560 through the IoT Shield.
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Lesson 7: DHT11 Sensor

( OBJECTIVE )

In this lesson, we will show you how to get DHT11 data remotely, this example shows how
value can be pushed from Arduino to a remote browser.

We will use Osoyoo Mega-loT Shield to connect DHT11 sensor and MEGA2560 MCU
board. Arduino MEGA2560 board can work as a web server. Remote browser can access
this web server and get the data of DHT11 connected to D2 pin of MEGA2560.

( PARTS & DEVICES )

0OSOYOO MEGA2560 Board x 1
OSOYOO MEGA-IoT extension board x 1
USB Cable x 1

DHT11 PnP module x 1

3-pin PnP cable x 1

( HOW TO MAKE )

First please plug OSOYOO MEGA-IoT Extension Board into MEGA2560 board:
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Then connect the DH11 Temp & Hum Sensor to the D2 port of the OSOYOO MEGA-IoT
Extension Board with a 3-pin PnP cable as below: (Jumper Cap should connect
ESP8266 RX with A8, TX with A9):

D10D9 D8 D7 D6 D5 D4 D3 D2

L

( HOW TO CODE )

Notice: Unplug your power adapter when upload sketch code

to Arduino.

Step 1 Install latest Arduino IDE (If you have Arduino IDE version after 1.1.16, please skip

this step)
Download Arduino IDE from https://www.arduino.cc/en/Main/Software?setlang=en , then
install the software.
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Download the Arduino IDE

©.0

ARDUINO 1.8.10

The open-source Arduine Software (IDE) makes it easy to

wiTite code and upload it to the board. It runs an
Windows, Mac OS5 X, and Linux. The environment is

written in Java and based on Processing and other open-

source software.
This software can be used with any Arduino board.
Refer to the Getting Started page for Installation

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

Windows app Requires Win 81 or 10

Get 58

Mac OS X 10.8 Mountain Lion or newer

Linux 32 bits
Linux 64 birs

instructions, Linux ARM 32 bits

Linux ARM 64 bits

Release Notes
Source Code
Checksums (sha512)

Step2 WifiEsp Library Installation (if you have installed WifiESP library, please skip this
step)

0OSOYOO MEGA-IoT extension TX/RX pin to Arduino A9/A8 pin by default. So in Arduino
sketch code, we need use Software Serial Port to communicate with ESP8266 (set A8 as
RX and A9 as TX in softwareserial object).

To use this wifi shield in Arduino IDE, we need download WiFiEsp-master library from
following link:

http://osoyoo.com/driver/WiFiEsp-master.zip

You need go to Arduino IDE ->Sketch ->Include Library ->Add ,Zip library to load above
zip files into Arduino IDE.
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Verify/Compile
Upload Ctri+U

Ctrl+R

Upload Using Programmer  Ctrl+Shift+U

Export compiled Binary Ctrl+Alt+5

Show Sketch Folder Ctrl+K

&
i Manage Libraries...  Ctrl+Shift+1

Add File...

J

void 1q
// put your main code here, to run repeate

} Arduino libraries
Bridge
EEPROM
Esplora
Ethernet
Firmata

GSM

HID

Keyboard
LiquidCrystal
Mouse

Robot Control
Robot IR Remote
Robot Motor
sD

SPI

Servo
SoftwareSerial
SpacebrewYun
Stepper

TFT

Temboo
WiFi
Wire

Contributed libraries
v

To use the DHT11 sensor here, you also need to install the DHT11 library as above
operations.

Verify/Compile
Upload Ctri+U

Ctrl+R

Upload Using Programmer  Ctrl+Shift+U

Export compiled Binary Ctrl+Alt+5

Show Sketch Folder Ctrl+K

A
Add File... | Manage Libraries...  Ctrl+Shift-I

voi

// put your main code here, to run repeate

} Arduino libraries
Bridge
EEPROM
Esplora
Ethernet
Firmata

GSM

HID

Keyboard
LiquidCrystal
Mouse

Robot Control
Robot IR Remote
Robot Motor
sD

SPI

Servo
SoftwareSerial
SpacebrewYun
Stepper

TFT

Temboo
WiFi
Wire

Contributed libraries
v
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Step 3 After installing above libraries, please download the main code from following link,
unzip it, you will see a folder called “smarthome-lesson7”:
http://osoyoo.com/driver/smarthome/7/smarthome_lesson7.zip

Step 4 After above operations are completed, connect OSOYOO MEGA2560 Board to
PC with USB cable.

LAl lAS, As): sy R,

File Edit Sketch Help
& Auto Format Ctrl+T

Archive Sketch

Fix Encoding & Reload

void setup() Manage Libraries... Ctrl+Shift+1
// put your

sketch_oct224

Serial Monitor Ctrl+Shift+M
' Serial Plotter Ctrl+Shift+L |
void loop() i WiFi1l01 / WiFiNINA Firrnware Updater
[/ put vour|

Board: "Arduino/Genuino Mega or Mega 2560" H
} Processor: "ATmega2560 (Mega 2560)" H
Port: "COM3 (Arduino/Genuino Mega or Mega 2560)" 4
Get Board Info

Programmer: "AVRISP midl" 3
Burn Bootloader

ino Mega or Meg
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Step 6 Arduino IDE: Click file — Open, then choose code “smarthome-lesson7.ino” in the

folder, load up the sketch onto your Arduino.
G sketch oct22a| Arduino 189
|[Eie] et Sketch Tools Help

New Ctrl+N
Open... Ctrl+ O

Open Recent
Sketchbook »

Examples ) [FE, TO Tun once:
Close Ctrl+W

Save Ctrl+5

Save As... Ctrl+Shift+5

e, to run repeatedly:
Page Setup  Ctrl+5Shift+P
Print Ctrl+P

Preferences  Ctrl+ Comma

Quit Ctrl+ Q)

Note: In the sketch, find line 24, 25 as following:

char ssid[] = "™*****"; /[ your network SSID (name)

char pass[] = "******"; // your network password

please replace the ****** with your correct wifi SSID and password, otherwise your project

can not connect to Internet.

#include "WiFiEsp.h™
//#ifndef HEVE HWSERTAL1

#include "SoftwareSerial.h”

SoftwareSerial softserial (A9, A8); // A9 to ESP_TX, AS to ESP_RX by default
//#endif

char ssid[] "******}'.‘ // replace ***x*x% with your network SS5ID (name

paaall
en seteeses
| int status = WL_IDLE_STATUS; =

Tkkdkddk s Jf veplace **¥d4* with your network password

4 1
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= E)

#include "WiFiEsp.h"

// Emalate scftserial on pins &/7 if not present
f/#ifndef HAVE HWSERIAL1

#include "SoftwareSerial.h™

SoftwareSerial softserial (A%, R8); // RX, TX

[/ #endif
char agid[] = "RRskdens // your network SSID (name)
char passf] =: Thakkkins f/ your network password

1| 1 | 2

on COMS

After loading the sketch to Arduino , open the serial monitor in the upper-right corner of
Arduino IDE, you will see following result:

File Edit Sketch Tools Help

smarthome-lesson3 §

#include "WiFiEsp.h"

// Emalate softserial on pins 6/7 if not present
//#ifndef HAVE HWSERIALL

#include "SoftwareSerial.h™

SoftwareSerial softserial (A9, A8); // BX, TX

//#endif
ehar gaid}] = "eRkEeens // vour network S5ID (name)
char pagg[] = MekkkksTa J/ your network password

4 (T | 2
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smarthome_lessonf

9 COM34 (Arduino/Genuino Mega or Mega 2560) 5 O X

start

[#iFiEsp] Initializing ESP module

[FiFiEsp] Initilization sueeessful — 1.5.4
Attempting to comnect to WPA SSID: NETGEAROOD
[WiFiEsp] Connected to NETGEARDO

You' re comnected to the network

SSID: NETGEARDD

IP Addvess: 192.163.50.8

To see thiz page in action, open a browser to http://192 168.50.8

[WiFiEsp] Server started om port 80
Humidity: 78.0%

Temparature 26 0C
A

Lome e

From the serial monitor, you can see the IP address of your MEGA2560 board in the read
circle (in above picture, 192.168.50.8).

Then use your browser to visit the website http://mega2560-ip-address (in above case,
http://192.168.50.8), you will see following result:

Hello 0SOYOO!

Requests received: 1
Humidity: 75. 0%
Temperature: Z28. 0C

From here, you can see a simple web server that shows the temperature and humidity
data of the DHT11 sensor. The web page will be automatically refreshed each 20 seconds.
Wait a minute, you may see the following data on the web page:

Hello OSOYOQOO!

Requests received: 41
Humidity: 50.0%
Temperature: 26.0C
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Lesson 8: Switching Door

( OBJECTIVE )

In previous lessons, we have showed how to use web browser to access Arduino Board
through Internet. In these examples, we used a protocol called HTTP. Arduino works as a
HTTP server(web server) and response to request from browser(client) .

In this lesson, we will teach you to use a very simple and power protocol called UDP which
is commonly used for Email service and control signal. We will use a cell phone APP to
send angle control signal to remote Arduino and make the servo to make a rotate at a
specific angle.

We will also show you how to use a Keypad to control the servo locally.

( PARTS & DEVICES )
® (OSOYOO MEGA2560 Board x 1

® OSOYOO MEGA-IoT Extension Board x 1

® LED PnP Module x 1

® Servox1

® (OSOYOO 3-Pin PnP Cable x 1

® USB Cable x 1

® PCx1

( HOW TO MAKE )

First, please plug OSOYOO MEGA-IoT Extension Board into MEGA2560 board:
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Then connect the LED module to the D12 port of the OSOYOO MEGA-IoT Extension
Board with 3-pin PnP cable, connect servo motor to the D3 port as below (Jumper Cap
should connect ESP8266 RX with A8, TX with A9):

NM=0Orange (JLI")
Vecc=Red (+)

ﬁ i?l @ IE e-in;undzBrown (=)

@& E) () sayesnl ]
NEHD L

PWM Period

Position “0° (1.5 ms pulse) is middle, “90° (~2 ms pulse) ix all the way to the right, “-90° (=1
alse) is all the way to the left

( HOW TO CODE )

Notice: Unplug your power adapter when upload sketch code

to Arduino.
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Step 1 Download OSOYOO Wifi UDP Robot Car control APP

In Google Play or Apple Store, please search key words “OSOYOO Wifi UDP Robot Car”,
you will find an orange icon APP as following:

Download APP Install APP Set APP

e

€0 71% @ 20:08 O OWw g 90% N 1403 Wifi Robot

<« osoyoo wifi udp aQ 9

A0 0soyoo Wifi UDP Ro. m
JianYu

| oBsTacLE

For controlling Osoyoo Wifi Robat Car

@ 0soyoo Wifi Robot C... m
=l JianYu

500+
Downloads Rate

:@

#*0

Step 2 WifiEsp Library Installation (if you have installed WIfiESP library, please skip this
step)

OSOYOO MEGA-IoT extension TX/RX pin to Arduino A9/A8 pin by default. So in Arduino
sketch code, we need use Software Serial Port to communicate with ESP8266 (set A8 as
RX and A9 as TX in softwareserial object).

To use this wifi shield in Arduino IDE, we need download WiFiEsp-master library from
following link:

http://osoyoo.com/driver/WiFiEsp-master.zip

In order to use the keypad, you also need download and install a keypad library from:
https://osoyoo.com/driver/smarthome/Keypad.zip

Open Arduino IDE, click Sketch — Include Library- Add .Zip library to load above zip files
into Arduino IDE.
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Toals Help
Verify/Compile Ctrl+R.
Upload Ctrl+U
Upload Using Programmer  Ctrl+Shift+U

Export compiled Binary Ctrl+Alt+5

Show Sketch Folder Ctrl+K

Include Libra i &

AddFile... | Manage Libraries...  Ctrl+5hift+I

woid 1;J
// put your main code here, toc run repeate Add 7P Library...
} Arduino libraries
Bridge
EEPROM

Esplora

Ethernet

Firmata

G5M

HID

Keyboard
LiquidCrystal
Mouse

Robot Control
Robot IR Remote
Robot Moter

sD

SPI

Servo
SoftwareSerial
SpacebrewYun
Stepper

TFT

Temboo
WiFi
Wire

Contributed libraries
¥

Step 3 To use the Servo in Arduino IDE, we need download Servo.h library from this
link and save it as above operations.

Step 4 After installing above library, please download the main code from following link,
unzip it, you will see a folder called “smarthome-lesson8B”:

https://osoyoo.com/driver/smarthome/smarthome_lesson8B.zip

Step 5 After above operations are completed, connect OSOYOO MEGA2560 Board to
PC with USB cable.
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Step 6 Arduino IDE: Choose corresponding board type and

) sketch oct22a | Ard

File Edit Sketch

sketch_oct22a

void setup()
// put your

}

void loop() {:
// put your

Auto Format

Archive Sketch

Fix Encoding & Reload
Manage Libraries...
Serial Monitor

Serial Plotter

WiFil01 / WiFiNINA Firmware Updater

Ctrl+T

Ctrl+Shift+I
Ctrl+Shift+M
Ctrl+Shift+L

i = UL_IDLE_STATE:
-

44 madec o

ervenieo);

for debugging

port type for you project .

Board: "Arduino/Genuino Mega or Mega 2560"
Processor "ATmega2560 (Mega 2560)"

Port: "COM3 (Arduino/Genuino Mega or Mega 2560)"

Get Board Info

Programmer: "AVRISP mkdl"
Burn Bootloader

nuino Mega or Mega

Step 7 Arduino IDE: Click file — Open, then choose code “smarthome-lesson8.ino” in the
folder, load up the sketch onto your Arduino.
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9 sketch_oct22a | Arduino 1.8
\BFitell Edit Sketch Tools Help

MNew Ctrl+N
Open... Ctrl+O

Open Recent

Sketchbook v o
Examples , [T, to Tun once:

Close Ctrl+W

Save Ctrl+5

Save As.., Ctrl+Shift+5

e, to run repeatedly:
Page Setup  Ctrl+Shift+P
Print Ctrl+P

Preferences  Ctrl+Comma

Quit Ctrl+Q

wino Mega or Me

Note: In the sketch, find line following lines:

char ssid[] = "™*****"; /[ your network SSID (name)

char pass[] = "******"; // your network password

please replace the ****** with your correct wifi SSID and password, otherwise your project
can not connect to Internet.

#include "WiFiEsp.h"
//#ifndef HAVE HWSERIARL1

#include "SoftwareSerial.h™
SoftwareSerial softserial (B9, A8); // A9
(f#endif

ot

o ESP_TX, B8 to ESP RX by default

char ssid[] = "******I': // replace **%*&* with your network SSID (name

r pasg[] = TE*k*ka": sf ypplace ****** with your network password
s ey

atus = WL _IDLE STATUS;

o Mega ar e
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===

#include "WiFiEsp.h"

// Emulate softserial on pins 677 if not present
S/#ifndef HAVE HWSERIAL1

#include "SoftwareSerial.h™

SoftwareSerial softserial (A%, A8); // B, TX

//#endif
ehar ggid[] = TeRiksens // wvour network S5ID (name)
char pagg[] = Mhiskkanz £/ your network password

1| 1 | 2

After loading the sketch to Arduino , open the serial monitor in the upper-right corner of
Arduino IDE, you will see following result:

#include "WiFiEsp.h"

// Emalate softserial on pina 6/7 if not present
f//#ifndef HAVE HWSERIAL1

#include "SoftwareSerial.h™

SoftwareSerial softserial (R9, AB); // RX, TX

f/#endif
ehar F5idg)] = ™eHakuwn // vour network S55ID (name)
char pagg[] = Mhkkkxsms £/ your network password

L
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You will Arduino’s IP address and Port Number as following:

: NEIGEAROO

please et wyour UDP AFP E%:E?T.Ii.z To: 132.168.30.47 target port EEEE I

[ Autosarol [] Show timestamp w | |9600baud Clear output

Ardulno/Genuino Uno on COMS

From the serial monitor, you can see the IP address of your MEGA2560 board in the
read circle (in above picture, 192.168.50.47) and default port number is 8888, you need
write the IP address into your APP Setting as following:

Search APP

Install APP Open APP

Connected to NETGEARDO on port
8838

A
< 1l >
v
Control APP Connect IP Set APP

a TE
_ Gl S ot

Connected to NETGEAROD on port Sertin Cor
8835 1P Address  192.168.50.47 8828

o to NETGEARDO 60 port

Port Number 8888

o“— —_— ~—
TAY A
giwlelr|tiyjulijolp
s 0 B asdfghjk.l a || b
B z |x|c|v|b|n|m il
v v
23 B ¢ o T
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Click the two links as showed in above picture, you will control the servo which is
connected to your MEGA2560 through the IoT Shield.

Now in your APP,
when you click <« button, the servo will point zero degree, Green LED is OFF.
Serial Monitor will show Close THE DOOR!

when you click A button, the servo will point 90 degree, Green LED is OFF.
Serial Monitor will show Half Close THE DOOR!

when you click » button, the servo will point 180 degree, Green LED is ON.
Serial Monitor will show OPEN THE DOOR!

You can also use Keypad to control the servo.
when you click * Button, the servo will point zero degree, Green LED is OFF.

Serial Monitor will show Close THE DOOR!

when you click 0 button, the servo will point 90 degree, Green LED is OFF.
Serial Monitor will show Half Close THE DOOR!

when you click # button, the servo will point 180 degree, Green LED is ON.
Serial Monitor will show OPEN THE DOOR!
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Lesson 9: Gas Detection

( OBJECTIVE )

In this lesson, we will show you how to make use Internet to monitor remote Smoke
Sensor status.

We will use Osoyoo Mega-loT Shield to connect Fire Sensor, LEDs and MEGA2560 MCU
board. Arduino MEGA2560 board can work as a web server. Remote browser can access
this web server to shows fire sensor real time status.

( PARTS & DEVICES )

0OSOYOO MEGA2560 Board x 1
OSOYOO MEGA-IoT extension board x 1
USB Cable x 1

Red LED PnP module x 1

Green LED PnP module x 1

Gas Sensor PnP module x 1

3-pin PnP cable x 3

( HOW TO MAKE )

First please plug OSOYOO MEGA-IoT Extension Board into MEGA2560 board:
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Then connect the modules to the OSOYOO MEGA-IoT Extension Board with 3-pin PnP
cables as below. (Jumper Cap should connect ESP8266 RX with A8, TX with A9)

Green LED module—D12
Red LED module—-D11

Gas Detection module—A3 (Make sure the Gas Detection module’s switch is put on D
(NOT A) on the left side)

10D9 D8 D7 D6 D5 D4 D3

' .F'P'll!... :

e L R R, ©
D13 D12 D11 A5 A4 A3 A2 A1 AD .
RFID
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( HOW TO CODE )

Notice: Unplug your power adapter when upload sketch code

to Arduino.

Step 1 Install latest Arduino IDE (If you have Arduino IDE version after 1.1.16, please skip
this step)

Download Arduino IDE from https://www.arduino.cc/en/Main/Software?setlang=en , then
install the software.

Download the Arduino IDE

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

ARDUINO 1.8.10 Windows app Requires Win &1 or 10
The open-source Arduine Software (IDE) makes it easy to | Get 53

write code and upload it to the board. It runs on : -
Windows, Mac OS X, and Linux. The environmentis
written in Java and based on Processing and other open-
source software

This software can be used with any Arduino beard. Linux 32 bits
Refer to the Getring Started page for installation Linux 64 bits
instructions.

Mac OS X 10.8 Mountain Lion or newer

©.0

Linux ARM 32 bits
Linux ARM 64 bits

Release Notes
Source Code
Checksums (sha512)

Step 2 WifiEsp Library Installation (if you have installed WIfiESP library, please skip this
step)

0OSOYOO MEGA-IoT extension TX/RX pin to Arduino A9/A8 pin by default. So in Arduino
sketch code, we need use Software Serial Port to communicate with ESP8266 (set A8 as
RX and A9 as TX in softwareserial object).

To use this wifi shield in Arduino IDE, we need download WiFiEsp-master library from
following link:

http://osoyoo.com/driver/WiFiEsp-master.zip

You need go to Arduino IDE ->Sketch ->Include Library ->Add ,Zip library to load above
zip files into Arduino IDE.
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=X

| |-

skf_‘t'c‘l'i_odZZa A rduir
e oS Tecks iy

3 9 Verify/Compile Ctrl+R
= Upload Ctrl+U
Upload Using Programmer  Ctrl+Shift+U

sketch

veid =g Export compiled Binary Ctri+Alt+5
/B
Show Sketch Folder Ctrl+K |
} | Include Libra i A

AddFile... | Manage Libraries...  Ctrl+5hift+I

woid lc,J |
// put your main code here, to run rapeate! Add 7P Library...

} Arduino libraries

Bridge

EEPROM

Esplora
Ethernet
Firmata

G5M

HID

Keyboard
LiquidCrystal
Mouse

Robot Control
Robot IR Remote
Robot Moter
sD

SPI

Servo
SoftwareSerial

SpacebrewYun

Stepper
TFT |

Temboo
WiFi
Wire

Contributed libraries
¥

Step 3 After installing above library, please download the main code from following link,
unzip it, you will see a folder called “smarthome-lesson9”:
http://osoyoo.com/driver/smarthome/smarthome-lesson9.zip

Step 4 After above operations are completed, connect OSOYOO MEGA2560 Board to
PC with USB cable.
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Step 5 Arduino IDE: Choose corresponding board type and

) sketch oct22a | Ard

File Edit Sketch

sketch_oct22a

void setup()
// put your

}

void loop() {:
// put your

Auto Format

Archive Sketch

Fix Encoding & Reload
Manage Libraries...
Serial Monitor

Serial Plotter

WiFil01 / WiFiNINA Firmware Updater

Ctrl+T

Ctrl+Shift+I
Ctrl+Shift+M
Ctrl+Shift+L

i = UL_IDLE_STATE:
-

44 madec o

ervenieo);

for debugging

port type for you project .

Board: "Arduino/Genuino Mega or Mega 2560"
Processor "ATmega2560 (Mega 2560)"

Port: "COM3 (Arduino/Genuino Mega or Mega 2560)"

Get Board Info

Programmer: "AVRISP mkdl"
Burn Bootloader

nuino Mega or Mega

Step 6 Arduino IDE: Click file — Open, then choose code “smarthome-lesson9.ino” in the

folder, load up the sketch onto your Arduino.
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R —

MEiel edit Sketch Tools Help

MNew Ctrl+N
Open... Ctrl+O

Open Recent

Sketchbook v o
Examples , [T, to Tun once:

Close Ctrl+W

Save Ctrl+5

Save As.., Ctrl+Shift+5

e, to run repeatedly:
Page Setup  Ctrl+Shift+P
Print Ctrl+P

Preferences  Ctrl+Comma

Quit Ctrl+Q

Note: In the sketch, find line 24, 25 as following:
char ssid[] = "™*****"; /[ your network SSID (name)
char pass[] = "******"; // your network password
please replace the ****** with your correct wifi SSID and password, otherwise your project

can not connect to Internet.

#include "WiFiEsp.h"
//#ifndef HAVE HWSERIARL1

#include "SoftwareSerial.h™
SoftwareSerial softserial (B9, A8); // A9
(f#endif

ot
<]

o ESP_TX, B8 to ESP RX by default

char ssid[] = "******I': // replace **%*&* with your network SSID (name
char pags[] = "*****%": s/ ypplace ****** with your network password

e e
B int status = WL_IDLE STATUS; =

1 11 ]
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#include "WiFiEsp.h"

// Emulate softserial on pins 677 if not present
S/#ifndef HAVE HWSERIAL1

#include "SoftwareSerial.h™

SoftwareSerial softserial (A%, A8); // B, TX

//#endif
ehar ggid[] = TeRiksens // wvour network S5ID (name)
char pagg[] = Mhiskkanz £/ your network password

1| 1 | 2

After loading the sketch to Arduino , open the serial monitor in the upper-right corner of
Arduino IDE, you will see following result:

#include "WiFiEsp.h"

// Emalate softserial on pins &/7 if not present
S/#ifndef HAVE HWSERIAL1

#include "SoftwareSerial.h"

SoftwareSerial softserial (A9, AB); // BX, TX

//#endif
ehar ggid[] = TeRiksens // wvour network S5ID (name)
char pagg[] = Mhiskkanz £/ your network password

4 [0} | 2
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S

& smarthome-lessan? | Arduing 185

File Edit Sketch @ COM31 (Arduino/Genuino Uno) = [m] *®

| Send

smarhome-lel TiFifsp] Initislizing ESP module

[WiFiEsp] Initilization successful — 1.5.4
Attempting to comnect te WPA SSID: NETGEARDD
[WiFiEsp] Connected to NETGEARDD

Tou're conmected to the network

SSID: NETGEARDD

char ssldll = op oo™ o8 50, 100
char pass[] =

int status = ¥

#include "Softs
SoftrareSeri

Sfzendif

To see this page in action, open a browser to http://192.168.50. 102

int ledStatus 5., .
T CEORERTE A [9iFiBep] Server started mm port 80

TiFiEspServer

// use a ring
RingBuffer byl

void setup() Autoscrol Mo line ending  + | | 9600 baud v Clear output
{

pirMode (LED_BUILTIN, OUTPUT): // initislize digital pin LED_BUILTIN a= an output
Serial begin(9600); // initislize serial for dehugging
softserial begin(115200);
softserial. write( AT+CIOBAUD=9600\r\n");
softserial srite("AT+RST\r\n");
softzerial bezin(9600); // initialize serial for ESP module
TiFi init(&softserial); // initialize ESP module

// check for the presence of the shield

From the serial monitor, you can see the IP address of your MEGA2560 board in the read
circle (in above picture, 192.168.50.102).

Then use your browser to visit the website http://mega2560-ip-address (in above case,
http://192.168.50.102), you will see following result:

- C Y @ Notsecure | 192.168.50.2

Safety Status: Safe

Above result means there is no Smoke signal is detected. The Red LED on the D13 pin of
MEGA-IoT shield is off and Green LED is ON which shows the same result.

Now let’s use a gas lighter to leak some gas to fire sensor, the gas will trig fire signal to
Arduino. You will see the Green LED on IoT shield will be off and Red LED will turn ON.

Now check the web browser , after about 2 to 5 seconds, the browser will show following
result.

- C ) @ Motsecure | 192.168.50.2

Safety Status: Fire Detected!
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Lesson10: Flame Detection

( OBJECTIVE )

In this lesson, we will show you how to make use Internet to monitor remote Fire Sensor
status.

We will use Osoyoo Mega-loT Shield to connect Fire Sensor, LEDs and MEGA2560 MCU
board.Arduino MEGA2560 board can work as a web server. Remote browser can access
this web server to shows fire sensor real time status.

( PARTS & DEVICES )

0OSOYOO MEGA2560 Board x 1
OSOYOO MEGA-IoT Extension Board x 1
Red LED PnP Module x 1

Green LED PnP Module x 1

Flame Detection PnP Module x 1

Buzzer Module x 1

OSOYOO 3-Pin PnP Cable x 4

USB Cable x 1PC x 1

t HOW TO MAKE )

First,please plug OSOYOO MEGA-IoT Extension Board into MEGA2560 board:

L]
ded

e =
osdvop GEsn)

TS
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Then connect the modules with the OSOYOO MEGA-IoT Extension Board with four 3-pin
PnP cables as below(Jumper Cap should connect ESP8266 RX with A8, TX with A9):

Green LED Module - D12
Red LED Module - D11
Buzzer Module - D5

Flame Detection Sensor - A1

D10 D9 [h D7 D6 D5 D4 Da D2 =

11 A5 A4 A3 A2 M

( HOW TO CODE )

Notice: Unplug your power adapter when upload sketch code

to Arduino.

Step 1 Install latest Arduino IDE (If you have Arduino IDE version after 1.1.16, please skip
this step).

Download Arduino from https://www.arduino.cc/en/Main/Software?setlang=en , then
install the software.
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Download the Arduino IDE
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Windows installer, for Windows XP and up
Windows zIP file for non admin install

ARDUINO 1.8.10 Windows app Requires Win 81 or 10
The open-source Arduine Software (IDE) makes it easy to Get B2

write code and upload it to the board. It runs on
ndows, Mac OS5 X, and Linux. The environmentis

Mac OS X 10.8 Mounitain Lion or newer

are can be used with any Arduino board. Linux 32 bits
1e Getting Started page for installation Linux 64 bits
{DSHUCHIDNE Linux ARM 32 bits

Linux ARM 64 bits

Release Notes
Source Code
Checksums (sha512)

Step 2 WifiEsp Library Installation (if you have installed WIfiESP library, please skip this
step).

0OSOYOO MEGA-IoT extension TX/RX pin to Arduino A9/A8 pin by default. So in Arduino
sketch code, we need use Software Serial Port to communicate with ESP8266 (set A8 as
RX and A9 as TX in softwareserial object).

To use this wifi shield in Arduino IDE, we need download WiFiEsp-master library from
following link:http://osoyoo.com/driver/WiFiEsp-master.zip

Open Arduino IDE, click Sketch — Include Library- Add .Zip library to load above zip files
into Arduino IDE.

Verify/Compile Ctrl+R
Upload Ctrl+U
Upload Using Programmer Ctrl+Shift+U

Export compiled Binary Ctrl+Alt+5

Show Sketch Folder

Include Libra &

] Add File... Manage Libraries...  Ctrl+Shift+]
// put your main code here, to run repeate

b Arduino libraries

Bridge

EEFROM

Esplora

Ctrl+K

Ethernet
Firmata

GSM

HID

Keyboard
LiquidCrystal
Mouse

Robot Control
Robot IR Remote
Robot Motor
sD

SP1

Servo
SoftwareSerial
SpacebrewYun
Stepper

TFT

Temboo

WiFi

Wire

Contributed libraries
¥
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Step 3 After installing above library, please download the main code from following link,
unzip it, you will see a folder called “smarthome-lesson10”:
http://osoyoo.com/driver/smarthome/smarthome-lesson10.zip

Step 4 After above operations are completed, connect OSOYOO MEGA2560 Board to PC

with USB cable.

Step 5 Arduino IDE:Choose corresponding board type and p

5 sketch_oct22a | Ard

File Edit Sketch

sketch_oct223
| void setup()

// put your

}

d loop{} {:
// put your

| S—

Tools| Help

Auto Format

Archive Sketch

Fix Encoding & Reload
Manage Libraries...
Serial Monitor

Serial Plotter

WiFil01 / WiFiNINA Firmware Updater

Ctrl+T

Ctrl+Shift+I

Ctrl+Shift+M

Ctrl+Shift+L

ort type for you project.

|
Sl S|

Board: "Arduino/Genuino Mega or Mega 2560"
Processor "ATmega2560 (Mega 2560)"

Port: "COM3 (Arduino/Genuino Mega or Mega 2560)"

Get Board Info

Programmer: "AVRISP mkdl"
Burn Bootloader

ino Mega or Me
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Step 6 Arduino IDE: Click file-Open,then choose code “smarthome-lesson10.ino” in the

folder, load up the sketch onto your Arduino.
) sketch oc22a | Arduin 181
(JEie] Eqit sketch Tools Help

MNew Ctrl+N
Open... Ctrl+0
Open Recent

Sketchbook {d .

re, Lo run once:

Examples L2
Close Ctrl+W

Save Ctrl+5

Save As.., Ctrl+Shift+5

e, to run repeatedly:

Page Setup  Ctrl+Shift+P
Print Ctrl+P

Preferences  Ctrl+Comma

Quit Ctrl+Q

ino Mega o

Note: In the sketch, find line 24, 25 as following:

char ssid[ ] = "*****"; /[ your network SSID (name)

char pass[ ] = "******"; [/ your network password

please replace the ****** with your correct wifi SSID and password, otherwise your project
can not connect to Internet.

s S

File Edit Sketch Tools Help

smarthome-lesson3

Upload

|
T S

#include "WiFiEsp.h"

//#ifndef HAVE HWSERIALL

#include "SoftwareSerial.h”

SoftwareSerial softserial (A9, R8): // A9 to ESP TX, A8 to ESP_RX by default
[f#endif

char 3aid[] "******I': /7 replace **+%%% with your network S55ID (name
pasaf] Tkkkxsdkny ff replace *****+ with your network pasaword
e creoreoe
tatus = WL_IDLE STATUS;

T ] 3
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=[ax]

smarnthome-lesson3 §

#include "WiFiEsp.h"

// Emilate softserial on pins 6/7 if not present
//#ifndef HAVE_HWSERIAL1

#include "SoftwareSerial.h"

SoftwareSerial softserial(R9, 28); // BX, TX

S/#endif

char: said[] = "*Ekkdens // your network S5ID (name)

char pagg[] = Mkkkkkems [/ your network pazaword =
-;] “-_"_ i T - | ;

Notice: Please use the Philips Screwdriver to adjust the Flame Detection Module's
sensitivity by adjusting the potentiometer, when there's no fire, you should adjust
the module to the green light.

After loading the sketch to Arduino, open the serial monitor in the upper-right corner of
Arduino IDE, you will see following result:

smarthome-lesson3 §

#include "WiFiEsp.h"™

// Emalate softserial on pins &/7 if not present
//#ifndef HAVE HWSERIALL

#include "SoftwareSerial.h"

SoftwareSerial softserial (A9, R8); // BX, TX

S/#endif

char ggid[] = ™kk%exn: // wyour network S5ID (name)
char pags{] =: Teakkkang // your network password

:f_hl sesmes T _shre_esammc. | ;
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€9 smarthome-lessond | Arduino 1.8.5
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File Edit Sketch '@ COM31 (Arduino/Genuino Uno) = [m] *

| Send

smarthame-le| [FiFiEsp] Initislizing ESF module

[7iFiEsp] Initilization suceessful —1.5.4
Attempting to commect to WPA SSID: NETGEAROD
[#iFiEzp] Comnected to NETGEARO

You're connected to the network

SSID: NETGEAROO

shamecidl] o 1P nddr =952 168, 50. 102
char pass[] =

int status = Wl

#include “Softw
SoftvareSeri

ffgendif

To see this page in action, open a browser to http://192. 168 50.102

t ledStatus 4 ., .
T SEEEAEE A wiFikep] Server sterted om port 80

ViFiEspSexrver

// use a ring B
RingBuffex bu

void setup() Autoscroll No line ending  ~  |9600 baud v Clear output

{

pinMode (LED_EBUILTIN, OUTPUT): // initialize digital pin LED_BUILTIN as an output.
Serial begin(9600); // initialize serial for debugging

softserial begin(115200);
softserial. write (“AT+CIOBAUD=0600\r\n"):
softserial. rrite ("AT+RST\r\n");
softserial hezin(9600): // initialize serial for ESP module
TiFi.init({Esoftserial); J/ initialize ESP module

/i check for the presence of the shield

From the serial monitor, you can see the IP address of your MEGA2560 board in the
read circle (in above picture, 192.168.50.102).Then use your browser to visit the website

http://mega2560-ip-address (in above case, http://192.168.50.102), you will see following
result:

= C Y @ Notsecure | 192.168.50.2

Safety Status: Safe

Above result means there is no Fire signal is detected. The Red LED on the D12 pin of
MEGA-IoT shield is off and Green LED is ON which shows the same result.

Now let's use a gas lighter to turn a small flame, the gas flame will trig some IR signal to

sensor. You will see the Green LED on loT shield will be off and Red LED will turn ON,
buzzer will alarm.

Now check the web browser , after about 2 to 5 seconds, the browser will show following
result:

i @ {Y @ Notsecure | 192.168.50.2

Safety Status: Fire Detected!
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Lesson11: Sound Sensor

( OBJECTIVE )

In this lesson, we will show you how to make use Internet to monitor remote sound sensor
status.

We will use Osoyoo Mega-loT Shield to connect sound Sensor, LEDs and MEGA2560
MCU board. Arduino MEGA2560 board can work as a web server. Remote browser can
access this web server to shows sound sensor real time status.

( PARTS & DEVICES )

0OSOYOO MEGA2560 Board x 1
OSOYOO MEGA-IoT Extension Board x 1
USB Cable x 1

Red LED PnP module x 1

Green LED PnP module x 1

Sound Sensor PnP module x 1

3-pin PnP cable x 3

t HOW TO MAKE )

First,please plug OSOYOO MEGA-IoT Extension Board into MEGA2560 board:

Then connect the modules with the OSOYOO MEGA-IoT Extension Board with four 3-pin
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PnP cables as below:(Jumper Cap should connect ESP8266 RX with A8, TX with A9):

Green LED Module - D12
Red LED Module - D11
Sound Sensor-A2

D10 D9 DB D7 D6 D5 D4 D3 D2 ;

llrllg

,D1301" DHAS Ad A3 A2 M

......

o
| = L
=

t HOW TO CODE )

Notice: Unplug your power adapter when upload sketch code

to Arduino.

Step 1 Install latest Arduino IDE (If you have Arduino IDE version after 1.1.16, please skip
this step).

Download Arduino from https://www.arduino.cc/en/Main/Software?setlang=en , then
install the software.
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Download the Arduino IDE

ARDUINO 1.8.10

The open-source Arduino Software (IDE) makes it easy to

write code and upload it to the board. It runs on
% written in Java and based on Processing and other open-

sQurce software.

This software can be used with any Arduino board

Refer to the Getting Started page for Installation
instructions

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

Windows app Requires win 810r 10
Get i

Mac OS5 X 10.8 Mountain Lion or newer

Linux 32 bits
Linux 64 bits
Linux ARM 32 bits

Linux ARM 64 bits

Release Notes
Source Code
Checksums (sha512)

Step 2 WifiEsp Library Installation (if you have installed WIfiESP library, please skip this
step).

0OSOYOO MEGA-IoT extension TX/RX pin to Arduino A9/A8 pin by default. So in Arduino
sketch code, we need use Software Serial Port to communicate with ESP8266 (set A8 as
RX and A9 as TX in softwareserial object).

To use this wifi shield in Arduino IDE, we need download WiFiEsp-master library from
following link:http://osoyoo.com/driver/WiFiEsp-master.zip

Open Arduino IDE, click Sketch — Include Library- Add .Zip library to load above zip files
into Arduino IDE.

Sketch] Tools Help
Verify/Compile CerlR
Upload CirlU

Upload Using Pragrammer Ctrl-+Shift+U
Export compiled Binary  Ctrl+Alt+S

Show Sketch Folder

Include Libra

Add File Manage Libraries...  Ctrl+Shift+1

Ctrl+K

&

// put your main code here, to run repeate| Add ZIP Library...

i Arduino libraries
Bridge
EEPROM
Esplora
Ethernet
Firmata

GSM

HID

Keyboard
LiquidCrystal
Mouse

Robot Centrel
Robot IR Remote
Robot Motor
sD

SPI

Servo
SoftwareSerial
SpacebrewYun
Stepper

TFT

Temboo
WiFi
Wire

Contributed libraries
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Step 3 After installing above library, please download the main code from following link,
unzip it, you will see a folder called “smarthome-lesson11”:
http://osoyoo. com/driver/smarthome/smarthome—lessonll. zip

Step 4 After above operations are completed, connect OSOYOO MEGA2560 Board to PC
with USB cable.

Step 5 Arduino IDE:Choose corresponding board type and port type for you project.

| sketch_oct22a | Ard

File Edit Sketch Help
- Aute Format Ctrl+T
Archive Sketch
| sketch_oct22d Fix Encoding & Reload
void setup() Manage Libraries... Ctrl+Shift+]
//PEE TOUE ool Monitor Ctrl+Shift M
} Serial Plotter Ctrl+Shift+L |
void loop() {| WiFi101 / WiFiNIMA Firmware Updater
fAaDus Houy Board: "Arduino/Genuinc Mega or Mega 2560" ¥
! Processor: "ATmega2560 (Mega 2560)" ¥
Port: "COM3 (Arduino/Genuino Mega or Mega 2560)" ¥
Get Board Info
Programmer: "AVRISP mkI" i

Burn Bootloader

ino Mega or Meg
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Step 6 Arduino IDE: Click file-Open,then choose code “smarthome-lesson11.ino” in the
folder, load up the sketch onto your Arduino.

Open... Ctrl+ O

Open Recent

Sketchbook 4
y[re; to run once:

Examples

Close Ctrl+W

Save Ctrl+5

Save As... Ctrl+Shift+5

e, to run repeatedly:
Page Setup  Ctrl+Shift+P
Print Ctrl+P

Preferences  Ctrl+ Comma

Quit Ctrl+Q)

Note: In the sketch, find line 24, 25 as following:

char ssid[ ] = "*****"; /[ your network SSID (name)

char pass[ ] = "******"; [/ your network password

please replace the ****** with your correct wifi SSID and password, otherwise your project

can not connect to Internet.

#include "WiFiEsp.h"
//#ifndef HAVE HWSERIALL

#include "SoftwareSerial.h"

SoftwareSerial softserial (A9, A8); // A9 to ESP_TX, A% to ESP RX by default
//#endif

char sgaid[] = """'*“"‘I’.‘ // replace **+%*% with your network SSID (name

ar pass[] ThAkkddn - Jf replace **¥*%% with your network password
s e
Nl int status = WL._IDLE STATUS; =

4| I | r
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#include "WiFiEsp.h"

// Emalate scftserial on pins &/7 if not present
f/#ifndef HAVE HWSERIAL1

#include "SoftwareSerial.h™

SoftwareSerial softserial (A%, R8); // RX, TX

[/ #endif
char agid[] = "RRskdens // your network SSID (name)
char passf] =: Thakkkins f/ your network password

1| 1 | 2

on COMS

After loading the sketch to Arduino, open the serial monitor in the upper-right corner of
Arduino IDE, you will see following result:

File Edit Sketch Tools Help

smarthome-lesson3 §

#include "WiFiEsp.h™

// Emilate softserial on pins 6/7 if not present
//#ifndef HAVE HWSERIALL

#include "SoftwareSerial.h”

SoftwareSerial softserial (A9, R8); // B, TIX

//#endif
ehar gaid]] = MeRRkedane // vour network S5ID (name)

char paggf] = Tkkidddns // your network pasaword

4 (T | 2

nuino Mega or Meg 1 COME
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@ smarthome lessan? L Arduing 1.8.5

File Edit Sketch @ COM31 (Arduino/Genuino Uno) = [m] *®

| Send

smarhome-lel TiFifsp] Initislizing ESP module

[WiFiEsp] Initilization successful — 1.5.4
Attempting to comnect te WPA SSID: NETGEARDD
[WiFiEsp] Connected to NETGEARDD

Tou're conmected to the network

SSID: NETGEARDD

shemseail] = TP Addres T80 163,50, 102
char pass[] =

int status = ¥

#include "Softs
SoftrareSeri

Sfzendif

To see this page in action, open a browser to http://192.168.50. 102

int ledStatus 5., .
T CEORERTE A [9iFiBep] Server started mm port 80

TiFiEspServer

// use a ring
RingBuffer byl

void setup() Autoscrol Mo line ending  + | | 9600 baud v Clear output
{

pirMode (LED_BUILTIN, OUTPUT): // initislize digital pin LED_BUILTIN a= an output
Serial begin(9600); // initislize serial for dehugging
softserial begin(115200);
softserial. write( AT+CIOBAUD=9600\r\n");
softserial srite("AT+RST\r\n");
softzerial bezin(9600); // initialize serial for ESP module
TiFi init(&softserial); // initialize ESP module

// check for the presence of the shield

From the serial monitor , you can see the IP address of your MEGA2560 board in the
read circle (in above picture, 192.168.50.102).Then use your browser to visit the website
http://mega2560-ip-address (in above case, http://192.168.50.102), you will see following
result:

e C { @ Notsecure | 192.168.50.27

Sound Senszor Statuzs: No Noise!

Above result means there is no sound signal is detected. The Red LED on the D11 pin of
MEGA-IoT shield is off and Green LED is ON which shows the same result.

Now let's make some noise. We connect a buzzer pin to D5 slot. You will hear very big
noise. Put the buzzer close to sound sensor. You will see the Green LED on loT shield
will be off and Red LED will turn ON.

Now check the web browser , after about 2 to 5 seconds, the browser will show following
result.

< X {t @ Notsecure | 192.168.50.27

Sound Sensor Status: Noise Detected!
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Lesson12: Light Sensor

( OBJECTIVE )

In this lesson, we will show you how to make use Internet to monitor remote Light Sensor
status.

We will use Osoyoo Mega-loT Shield to connect Light Sensor(photoresistor), LEDs and
MEGA2560 MCU board. Arduino MEGA2560 board can work as a web server. Remote
browser can access this web server to shows light sensor real time status.

( PARTS & DEVICES )

0OSOYOO MEGA2560 Board x 1
OSOYOO MEGA-IoT Extension Board x 1
USB Cable x 1

Red LED PnP module x 1

Green LED PnP module x 1

Light Sensor PnP module x 1

Buzzer Module x 1

3-pin PnP cable x 4

t HOW TO MAKE )

First,please plug OSOYOO MEGA-IoT Extension Board into MEGA2560 board:
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Then connect the modules with the OSOYOO MEGA-IoT Extension Board with four 3-pin
PnP cables as below. Jumper Cap should connect ESP8266 RX with A8, TX with A9)

Green LED Module — D12

Red LED Module — D11

Buzzer Module — D5

Light (Photoresistor) Sensor - AO

D12 D11 A5 A4 A3 A2 A1

( HOW TO CODE )

Notice: Unplug your power adapter when upload sketch code

to Arduino.

Step 1 Install latest Arduino IDE (If you have Arduino IDE version after 1.1.16, please skip
this step).

Download Arduino from https://www.arduino.cc/en/Main/Software?setlang=en , then
install the software.
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Download the Arduino IDE
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Windows installer, for Windows XP and up
Windows 71P file for non admin install

ARDUINO 1.8.10 Windows app Requires Win 8.1 or 10
The open-source Arduino Software (IDE) makes it easy to Get i

wirite code and upload it to the board. It runs on k ~
Mac OS X, and Linux. The environment is

and based on Processing and ather open-

re.

Thi can be used with any Arduina board Linux 32 bits
Refer to the Getting Started page for installation LinuxX 64 bits

instructions. Linux ARM 32 bits
Linux ARM 64 bits

Mac OS X 10.8 Mountain Lion or newer

©. O

Release Notes
Source Code
Checksums (sha312)

Step 2 WifiEsp Library Installation (if you have installed WIfiESP library, please skip this
step).

OSOYOO MEGA-IoT extension TX/RX pin to Arduino A9/A8 pin by default. So in Arduino
sketch code, we need use Software Serial Port to communicate with ESP8266 (set A8 as

RX and A9 as TX in softwareserial object).

To use this wifi shield in Arduino IDE, we need download WiFiEsp-master library from
following link:http://osoyoo.com/driver/WiFiEsp-master.zip

Open Arduino IDE, click Sketch — Include Library- Add .Zip library to load above zip files
into Arduino IDE.

Verify/Compile Ctrl+R.
Upload Ctrl+l
Upload Using Programmer  Ctrl+Shift+U

Export compiled Binary ~ Ctrl=Alt+S

Show Sketch Folder

Include Libra A

Add File... Manage Libraries... ~ Ctrl+Shift+]

Crl+K

// put your main code here, to run repeatse Add .ZIP Library...

i Arduing libraries
Bridge
EEPROM
Esplora
Ethernet
Firmata

GSM

HID

Keyboard
LiquidCrystal
Mouse

Rebot Control
Robot IR Rernote
Robot Motor
sD

SPI

Serva
SoftwareSerial
SpacebrewYun
Stepper

TFT

Temboo
WiFi
Wire

Contributed libraries
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Step 3 After installing above library, please download the main code from following link,

unzip it, you will see a folder called “smarthome-lesson12”:

http://osoyoo. com/driver/smarthome/smarthome—lessonl2. zip

Step 4 After above operations are completed, connect OSOYOO MEGA2560 Board to
PC with USB cable.

File Edit Sketch

sketch_oct224

void setupf()
// put your

}

void loop() {!
// put your

Help

Auto Format

Archive Sketch

Fix Encoding & Reload
Manage Libraries...
Serial Monitor

Serial Plotter

WiFL01 / WiFiNINA Firmware Updater

Ctrl+T

Ctrl+Shift+1

Ctrl+Shift+M

Ctrl+Shift+L

Board: "Arduino/Genuino Mega or Mega 2560"
Processor: "ATmega2560 (Mega 2560)"

Port: "COM8 (Arduino/Genuinc Mega or Mega 2560)"

Get Board Info

Programmer: "AVRISP midl"
Burn Bootloader

ino Mega or Mega
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Step 6 Arduino IDE: Click File - Open, then choose code “smarthome-lesson12.ino” in the
folder, load up the sketch onto your Arduino.

(& sketch_oct22a | Arduino 188 -
[Eile] Edit Sketch Tools Help

MNew Ctrl+N

Open Recent L4

Sketchbook vl

e ,[re, to run once
Close Ctrl+W

Save Ctrl+5

Save As... Ctrl+Shift+5

e, to run repeatedly:

Page Setup  Ctrl+Shift+P
Print Ctrl+P

Preferences  Ctrl+Comma

Quit Ctrl+ Q)

Note: In the sketch, find line 24, 25 as following:
char ssid[ ] = "*****"; /[ your network SSID (name)
char pass[ ] = "******"; [/ your network password
please replace the ****** with your correct wifi SSID and password, otherwise your project
can not connect to Internet.

#include "WiFiEsp.h™
f/#ifndef HAVE HWSERIAL1

#include "SoftwareSerial.h”

SoftwareSerial softaerial(RA9, AB):; // A9 to ESP_TX, A8 to ESP_RX by default
//#endif

lchar gs8id[] "******": // replace #***%x** with your network SSID (name

pass[] Thekkkk": ff peplace **%*¥** with your network password
e erermnes

int status = WL_IDLE STATUS;
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= o)

File Edit Sketch T

smarthome-lesson3 §

#include "WiFiEsp.h™
// Emilate softserial on pins &/7
//#ifndef HAVE HWSERIAL1
#include "SoftwareSerial.h”™
SoftwareSerial softserial (A9, A8):; // BX, TX

if not present

f/#endif
Ehar g3id ] = mhRRkEan. J/ vour network 55ID (name)
char paggf] = Mhidkksns /{ your network password

Ry T ThTE oTamTie.

4 (T | 2

[ HOW TO PLAY )

After loading the sketch to Arduino, open the serial monitor in the upper-right corner of
Arduino IDE, you will see following result:

#include "WiFiEsp.h"

// Emalate scoftserial on pins 6/7 if not present
f/#ifndef HAVE HWSERIAL1

#include "SoftwareSerial.h”

SoftwareSerial softserial (A9, A8); // BX, TX

f/#endif
Ghar gaid[] = "eAREsRns f/ wour network SSID (name)
char pags{] = Tekkkesna {// your network password

| 1 | [
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File Edit

e-lessond | Arduino 1.8.5

t.ih '@ COM31 (Arduino/Genuino Uno) = [m] *

| | [ send

smarthame-le| [FiFiEsp] Initislizing ESF module

[7iFiEsp] Initilization suceessful —1.5.4
Attempting to commect to WPA SSID: NETGEAROD
[#iFiEzp] Comnected to NETGEARO

You're connected to the network

SSID: NETGEAROO

char ssidll = rp e O oS 50, 108
char pass[] =

int status = Wl

#include “Softw
SoftvareSeri

ffgendif

To see this page in action, open a browser to http://192. 168 50.102

+ ledStatus 5, _,
T SEEEAEE A wiFikep] Server sterted om port 80

ViFiEspSexrver

// use a ring B
RingBuffex bu

void setup() Autoscroll No line ending  ~  |9600 baud v Clear output

{

pinMode (LED_EBUILTIN, OUTPUT): // initialize digital pin LED_BUILTIN as an output.
Serial begin(9600); // initialize serial for debugging

softserial begin(115200);
softserial. write (“AT+CIOBAUD=0600\r\n"):
softserial. rrite ("AT+RST\r\n");
softserial hezin(9600): // initialize serial for ESP module
TiFi.init({Esoftserial); J/ initialize ESP module

/i check for the presence of the shield

From the serial monitor , you can see the IP address of your MEGA2560 board in the read
circle (in above picture, 192.168.50.102).

Now use your hand to block all the light over the light sensor, Then use your browser to

visit the website http://mega2560-ip-address (in above case, http://192.168.50.102), you
will see following result:

“~ C Y @ Notsecure | 192.168.50.27

Light Sensor Status: No Light!

Above result means there is no light signal is detected. The Red LED on the D13 pin of
MEGA-IoT shield is off and Green LED is ON which shows the same result.

Now expose the light sensor to light source, You will see the Green LED on loT shield will
be off and Red LED will turn ON, buzzer will alarm.

Now check the web browser , after about 2 to 5 seconds, the browser will show following
result.

= X {} | © Notsecure | [ERA[ERIMY

Light Sensor Status: Light Detected!
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Lesson13: PIR Motion Detection

( OBJECTIVE )

In this lesson, we will show you how to make use Internet to monitor remote motion
sensor status and detect intruder.

We will use Osoyoo Mega-loT Shield to connect motion Sensor(photoresistor), LEDs
and MEGA2560 MCU board. Arduino MEGA2560 board can work as a web server.
Remote browser can access this web server to shows motion sensor real time status.

( PARTS & DEVICES )

0OSOYOO MEGA2560 Board x 1

OSOYOO MEGA-IoT Extension Board x 1
USB Cable x 1

Red LED PnP module x 1

Green LED PnP module x 1

motion Sensor(Photoresistor) PnP module x 1
Buzzer Module x 1

3-pin PnP cable x 4

[ HOW TO MAKE ]

First, please plug OSOYOO MEGA-IoT Extension Board into MEGA2560 board:
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Then connect the modules with the OSOYOO MEGA-IoT Extension Board with four 3-pin
PnP cables as below. (Jumper Cap should connect ESP8266 RX with A8, TX with A9)

Green LED Module - D12
Red LED Module - D11
Buzzer Module - D5
Motion Sensor-D4

( HOW TO CODE ]

Notice: Unplug your power adapter when upload sketch code

to Arduino.

Step 1 Install latest Arduino IDE (If you have Arduino IDE version after 1.1.16, please skip
this step).

Download Arduino from https://www.arduino.cc/en/Main/Software?setlang=en , then
install the software.
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Download the Arduino IDE
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Windows installer, for Windows XP and up
Windows zIP file for non admin install

ARDUINO 1.8.10 Windows app Requires Win 810r 10
The open-source Arduino Software (IDE) makes it easy to | Get 538

write code and upload it to the board. It runs on : il
Mac OS X, and Linux. The environment is

n in Java and based on Processing and other open-

software

can be used with any Arduine board Linux 32 bits
Refer to the Gertting Started page for Installation Linux 64 bits

instructions Linux ARM 32 bits
Linux ARM 64 bits

Mac OS X 108 Mountain Lion or newer

Release Notes
Saurce Code
Checksums (shaS12)

Step 2 WifiEsp Library Installation (if you have installed WIfiESP library, please skip this
step).

0OSOYOO MEGA-IoT extension TX/RX pin to Arduino A9/A8 pin by default. So in Arduino
sketch code, we need use Software Serial Port to communicate with ESP8266 (set A9 as
TX and A8 as RX in software serial object).

To use this wifi shield in Arduino IDE, we need download WiFiEsp-master library from
following link:http://osoyoo.com/driver/WiFiEsp-master.zip

Open Arduino IDE, click Sketch — Include Library- Add .Zip library to load above zip files
into Arduino IDE.

Verify/Compile Ctrl+R
Upload Ctrl+l
Upload Using Programmer  Ctrl+Shift+U

Export compiled Binary Ctrl+Alt+S

Show Sketch Folder Ctrl+K

! Include Libra &
Manage Libraries...  Ctrl+Shift+I
Ghied ch Add File...

// put your main code here, to run repeate Add .Z1IP Library...

} Arduino libraries
Bridge

EEPROM

Esplora

Ethemet

Firmata

GSM

HID

Keyboard
LiquidCrystal
Mouse

Robot Control
Robot IR Remate
Robot Motor

sD

SP1

Servo
SoftwareSerial

SpacebrewYun

Stepper
TFT

Temboo
WiFi
Wire

Contributed libraries
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Step 3 After installing above library, please download the main code from following link,
unzip it, you will see a folder called “smarthome-lesson13”:
http://osoyoo. com/driver/smarthome/smarthome—lessonl3. zip

Step 4 After above operations are completed, connect OSOYOO MEGA2560 Board to
PC with USB cable.

Step 5 Arduino IDE: Choose corresponding board type and port type for you project.

| sketch_oct22a | Ard

File Edit Sketch
; Auto Format Ctrl+T
| Archive Sketch
sketch_oct223 Fix Encoding & Reload
void setup() Manage Libraries... Ctrl+Shift+I
/1 PR ERRE cerial Monitor Ctrbe Shift+ M
} Serial Plotter Ctrl+Shift+L |
void Toop() | WiFi101 / WiFiNINA Firmware Updater
t your
8o Board: "Arduino/Genuino Mega or Mega 2560" L
1 Processor: "ATmega2560 (Mega 2560)" H
Port: "COM3 (Arduino/Genuine Mega or Mega 2560)" 4
Get Board Info
Programmer: "AVRISP mikd" L

Bum Bootloader

a Mega ar Weg
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Step 6 Arduino IDE: Click file-Open,then choose code “smarthome-lesson13.ino” in the
folder, load up the sketch onto your Arduino.

Open... Ctrl+ O

Open Recent

Sketchboak ’ “
re, to run once:

Examples L2
Close Ctrl+W

Save Ctrl+5

Save As... Ctrl+Shift+5

e, to run repeatedly:
Page Setup  Ctrl+Shift+P
Print Ctrl+P

Preferences  Ctrl+Comma

Quit Ctrl+Q

Note: In the sketch, find line 24, 25 as following:

char ssid[ ] = "*****"; /[ your network SSID (name)

char pass[ ] = "******"; [/ your network password

please replace the ****** with your correct wifi SSID and password, otherwise your project
can not connect to Internet.

#include "WiFiEsp.h™
//#ifndef HAVE HWSERIAL]

#include "SoftwareSerial.h”

SoftwareSerial softserial (B9, RA8); // A9 to ESP_IX, 28 to ESF_RX by default
[/ #endif

char gsid[] "******}'.‘ // replace ***%x** with your network S5ID (name

paz3[] mkkkkk*"; ff replace *F¥*k** with your network password
o e

ztatus = WL_IDLE STATUS;

I
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#include "WiFiEsp.h"™

// Emalate softserial on pina &/7 if not present
f/#ifndef HAVE HWSERIATI1

#include "SoftwareSerial.h”

SoftwareSerial softserial (A9, R8); // BX, TX

f/#endif
ehar g5id}] = ™eRakswm. S/ wour network S55ID (name)
char pasg[] = Mkkkkken: [f/ your network password

S T TRTE cmaTTre.

L

Ardui nuina Me ega n COME

After loading the sketch to Arduino, open the serial monitor in the upper-right corner of
Arduino IDE, you will see following result:

#include "WiFiEsp.h™

// Emalate scftserial on pins 6/7 if not present
//#ifndef HAVE HWSERIAL1

#include "SoftwareSerial.h™

SoftwareSerial softserial (A9, A8); // BX, TX

//#endif

ehar: ggidf] = "hRiedane // vour network SSID (name)

chae paggf] = Thhkdddns {// your network password =
;;._l e i | ;
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File Edit Sketch @ COM31 (Arduino/Genuino Uno) = [m] *®

ne-lessond | Arduing 1.8.5

| || Send

smarhome-lel TiFifsp] Initislizing ESP module

[WiFiEsp] Initilization successful — 1.5.4
Attempting to comnect te WPA SSID: NETGEARDD
[WiFiEsp] Connected to NETGEARDD

Tou're conmected to the network

SSID: NETGEARDD

shemseail] = TP Addres T80 163,50, 102
char pass[] =

int status = ¥

#include "Softs
SoftrareSeri

Sfzendif

To see this page in action, open a browser to http://192.168.50. 102

int ledStatus 5., .
T CEORERTE A [9iFiBep] Server started mm port 80

TiFiEspServer

// use a ring
RingBuffer byl

void setup() Autoscrol Mo line ending  + | | 9600 baud v Clear output
{

pirMode (LED_BUILTIN, OUTPUT): // initislize digital pin LED_BUILTIN a= an output
Serial begin(9600); // initislize serial for dehugging
softserial begin(115200);
softserial. write( AT+CIOBAUD=9600\r\n");
softserial srite("AT+RST\r\n");
softzerial bezin(9600); // initialize serial for ESP module
TiFi init(&softserial); // initialize ESP module

// check for the presence of the shield

From the serial monitor, you can see the IP address of your MEGA2560 board in the read
circle (in above picture, 192.168.50.102).

Then use your browser to visit the website http://mega2560-ip-address (in above case,
http://192.168.50.102), you will see following result:

< C {y @ Notsecure | 192.168.50.27

Motion Sensor Status: No Intruder!

Above result means there is no intruder (motion signal) is detected. The Red LED on the
D13 pin of MEGA-IoT shield is off and Green LED is ON which shows the same result.

Now put your hand close to motion sensor, You will see the Green LED on loT shield will
be off and Red LED will turn ON, buzzer will alarm.

Now check the web browser , after about 2 to 5 seconds, the browser will show following
result.

P C {} @ Notsecure | 192.168.50.27

Motion Sensor Status: Intruder Detected!
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Lesson14: LCD Screen

( OBJECTIVE )

In this lesson, we will show you how to make use Internet send message from remote
browser to remote 16x2 LCD.

We will use Osoyoo Mega-loT Shield to connect 1602 LCD and MEGA2560 MCU
board. Arduino MEGA2560 board can work as a web server. We will use browser can
send "your name" string to this web server and display Welcome your name message
in the 1602 LCD screen.

( PARTS & DEVICES )

0OSOYOO MEGA2560 Board x 1
OSOYOO MEGA-IoT Extension Board x 1
USB Cable x 1

1602 LCD Screen PnP module x 1

4-Pin PnP Cable x 1

[ HOW TO MAKE ]

First,please plug OSOYOO MEGA-IoT Extension Board into MEGA2560 board:

111


http://osoyoo.com/?p=29191

USéYUD http://osoyoo.com/?p=29191

Then connect the 12C 1602 LCD Screen to the 12C_1 port of the OSOYOO MEGA-IoT
Extension Board with a 4-pin PnP cable as below (Jumper Cap should connect ESP8266
RX with A8, TX with A9):

( HOW TO CODE )

Notice: Unplug your power adapter when upload sketch code

to Arduino.

Step 1 Install latest Arduino IDE (If you have Arduino IDE version after 1.1.16, please skip
this step).

Download Arduino from https://www.arduino.cc/en/Main/Software?setlang=en , then
install the software.
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Download the Arduino IDE

http://osoyoo.com/?p=29191

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

ARDUINO 1.8.10 Windows app Requires Win 810r 10
The open-source Arduine Software (IDE) makes it easy to GetH
write code and upload it to the board. It runs an . P
% s - i . 4 Mac OS X 10.8 Mountain Lion or newer
urce softwal
can be used with any Arduino board Linux 32 bits

Refer to the Getting Started page for installation Linux 64 bits

instructions. Linux ARM 32 bits

Linux ARM 64 bits

Release Notes
Source Code
Checksums (sha512)

Step 2 WifiEsp Library Installation (if you have installed WIfiESP library, please skip this
step).

0OSOYOO MEGA-IoT extension TX/RX pin to Arduino A9/A8 pin by default. So in Arduino
sketch code, we need use Software Serial Port to communicate with ESP8266 (set A8 as
RX and A9 as TX in softwareserial object).

To use this wifi shield in Arduino IDE, we need download WiFiEsp-master library from
following link:http://osoyoo.com/driver/WiFiEsp-master.zip

Open Arduino IDE, click Sketch — Include Library- Add .Zip library to load above zip files
into Arduino IDE.

File Edit|Sketch]Tools Help
o Verify/Compile Ctrl+R
Upload Ctrl+U

Upload Using Programmer  Ctrl+Shift+U

Export compiled Binary Ctrl+Alt+S

Show Sketch Folder Ctrl+K

} Include Libra A
s ch Add File... Manage Libraries...  Ctrl+Shift+]

// put your main code here, to run repeate Add ZIP Library...

} Arduino libraries
Bridge

EEPROM

Esplora

Ethemnet

Firmata

GSM

HID

Keyboard
LiquidCrystal
Mouse

Robot Control
Robot IR Remote
Robot Motor

sD

SPI

Servo
SoftwareSerial

SpacebrewYun

Stepper
TFT

Temboo
WiFi
Wire

Contributed libraries
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Step 3 You need install 12C library and save it as above operations. You can test 1602
LCD I12C address, please read following tutorial:

http://osoyoo. com/2017/07/09/arduino—lesson—-i2c-1cd1602-display

Step 4 After installing above library, please download the main code from following link,
unzip it, you will see a folder called “smarthome-lesson14”:
http://osoyoo. com/driver/smarthome/smarthome—lessonl4. zip

Step 5 After above operations are completed, connect OSOYOO MEGA2560 Board to
PC with USB cable.

le Edit Sketch Tools| Help
™ | Auto Format Ctrl+T
Archive Sketch
| Fix Encoding & Reload
vold setup() Manage Libraries... Ctrl+Shift+1
[/ BUE YOUR gerial Monitor Ctrl+Shift+ M
} Serial Plotter Ctrl+Shift+L

skelch_oct22d

|
void loop() (| WIFI101 / WiFINIMA Firmware Updater
/f put your

Board: "Arduino/Genuino Mega or Mega 2560" H
} Processor: "ATmega2560 (Mega 25607" L
Port: "COMS (Arduino/Genuino Mega or Mega 2560)" M
Get Board Info

Programmer: "AVRISP mid" s

Burn Bootloader

y Mega or Mega 2580 on COMI
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Step 7 Arduino IDE: Click file-Open,then choose code “smarthome-lesson14.ino” in the
folder, load up the sketch onto your Arduino.

&5 sketch_oct22a | Arduine 185

([Eie] dit Sketch Tools Help

New Cirl+M

Open Recent >

Sketchbook »|

Examples \[T8, to run once:
Close Ctrl+W

Save Ctrl+5

Save As... Ctrl+Shift+5

e, to run repeatedly:
Page Setup  Ctrl+Shift+P
Print Ctrl+P

Preferences  Ctrl+ Comma

Quit Ctrl+Q

nuine Mega or Meg

Note: In the sketch, find line 24, 25 as following:

char ssid[ ] = "*****"; /[ your network SSID (name)

char pass[ ] = "******"; [/ your network password

please replace the ****** with your correct wifi SSID and password, otherwise your project
can not connect to Internet.

#include "WiFiEsp.h™
//#ifndef HEVE HWSERTALL

#include "SoftwareSerial.h”

SoftwareSerial softserial (A9, A8); // AS to ESP_TX, A8 to ESP_RX by default
//4endif

char ssid[] "******I': //f replace #****+% with your network 55ID (name

pasa[] mhkkkR*T: /f rEplace ****** with your network password
o oo

l| int status = WL_IDLE STATUS;

4 T | r
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File Ed

Sketch Tool

smarthome-lesson3 §

#include "WiFiEsp.h"

// Emilate scftserial on pins &/7 if not present
//#ifndef HAVE HWSERIAL1

#include "SoftwareSerial.h™

SoftwareSerial softserial (A9, AB); // BX, TX

//fendif
char s5id[] = "*¥*%exTo // your network S5ID (name)
char pagg[] = Mkkeeiams // your network password

4 (T | 2

Coma

After loading the sketch to Arduino, open the serial monitor in the upper-right corner of
Arduino IDE, you will see following result:

#include "WiFiEsp.h™

// Emulate softserial on pins 6/7 if not present
//#ifndef HAVE HWSERIALL

#include "SoftwareSerial.h”

SoftwareSerial softserial(A9, 28); // BX, TX

//#endif
EHar: gaid]] = medakdens // wour network SS5ID (name)
chae pagg] =: T*dkwhin. // your network password

4 [l | 2
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@3 smarthome-lessanZ LArduing 1.8.5

File Edit tch @ COM31 (Arduino/Genuino Uno) = [m] *®

| Send |

smarhome-lel TiFifsp] Initislizing ESP module

[WiFiEsp] Initilization successful — 1.5.4
Attempting to comnect te WPA SSID: NETGEARDD
[WiFiEsp] Connected to NETGEARDD

Tou're conmected to the network

SSID: NETGEARDD

IP Addresdf 152 163.50. 102

To see this page in action, open a browser to http://192.168.50. 102

#include "Softs
SoftrareSeri

Sfzendif

char ssid[] =
char pass[] =

int status = ¥

int ledStatus 5., .
T CEORERTE A [9iFiBep] Server started mm port 80

TiFiEspServer

// use a ring
RingBuffer bul

void setup() Autoscrol Mo line ending  + | | 9600 baud v Clear output

{

pirMode (LED_BUILTIN, OUTPUT): // initislize digital pin LED_BUILTIN a= an output

Serial. begin(9600):
softserial begin(115200);

softserial. write( AT+CIOBAUD=9600\r\n");

softserial srite("AT+RST\r\n");

softzerial bezin(9600); // initialize serial for ESP module

TiFi init(&softserial); // initialize ESP module

// initislize sevisl for debugging

// check for the presence of the shield

From the serial monitor, you can see the IP address of your MEGA2560 board in the read
circle (in above picture, 192.168.50.102).

Then use your browser to visit the website http://mega2560-ip-address (in above case,

http://192.168.50.102), you will see following result:

(.

your name’

G {} @ Notsecure | 192.168.50.27

| Submit

In put your name "Alex" in the text field and click Submit button.
You will see message showed in remote LCD screen as following:

Welcome

Alex
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Lesson15: 1-Channel Relay

( OBJECTIVE )

Relay is a useful electronics switch which can be controlled by low voltage signal. Relay is
often used by computer to control high voltage circuit.

In this lesson, we will show you how to turn on/off Relay and Buzzer from a remote
browser through internet .

We will use Osoyoo Mega-loT Shield to connect Relay, LED and MEGA2560 MCU
board. Arduino MEGA2560 board can work as a web server. Remote browser can access
this web server and control the Relay connected to D13 pin of MEGA2560.

( PARTS & DEVICES )
® OSOYOO MEGA2560 Board x 1

® OSOYOO MEGA-IoT Extension Board x 1

® USB Cable x 1

® Relay module x 1

® Buzzer module x 1

® PnP cable x1

® male to female Jumper x 3

® male to male Jumper x 1

[ HOW TO MAKE ]

First,please plug OSOYOO MEGA-IoT Extension Board into MEGA2560 board:



http://osoyoo.com/?p=29191

USéYUD http://osoyoo.com/?p=29191

Jumper Cap should connect ESP8266 RX with A8, TX with A9.

Relay - OSOYOO MEGA-IoT Extension Board
Relay Module - D6
COM - 5V (Jumper)

Buzzer Module - OSOYOO MEGA-IoT Extension Board
VCC - 5V (Jumper)
GND - GND (Jumper)

Relay - Buzzer Module
No - SIG (Jumper)

)
e

10A 250VAC  10A 125VAC GND
10A 30VDC 10A 28VDC

SRD-05VDC-SL-C

NO
-

NC  COM
. "

D10 D9 D8 D7 Do D5 D4 D3 D2 *

D12 D11 A5 A4 A3 A2 A1 AO

[ HOW TO CODE ]

Notice: Unplug your power adapter when upload sketch code

to Arduino.
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Step 1 Install latest Arduino IDE (If you have Arduino IDE version after 1.1.16, please skip
this step).

Download Arduino from https://www.arduino.cc/en/Main/Software?setlang=en , then
install the software.

Download the Arduino IDE

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

ARDUINO 1.8.10 Windows app Requires Win 81 or 10
The open-source Arduino Software (IDE) makes it easy to Get
write code and uplead it to the board. It runs on B
Windouws, Mae OS X, and Linux. The environment is

% Wit s i e S pi 5 Mac OS X 10.2 Mountain Lion or newer
This software can be used with any Arduino board. Linux 32 bits
Refer to the Gerting Started page for installation Linux 64 bits

instructions. Linux ARM 32 bits

Linux ARM 64 bits

Release Notes
Source Code
Checksums (shas12)

Step 2 WifiEsp Library Installation (if you have installed WIfiESP library, please skip this
step).

0OSOYOO MEGA-IoT extension TX/RX pin to Arduino A9/A8 pin by default. So in Arduino
sketch code, we need use Software Serial Port to communicate with ESP8266 (set A8 as
RX and A9 as TX in softwareserial object).

To use this wifi shield in Arduino IDE, we need download WiFiEsp-master library from
following link:http://osoyoo.com/driver/WiFiEsp-master.zip

Open Arduino IDE, click Sketch — Include Library- Add .Zip library to load above zip files
into Arduino IDE.

Tools Help
Verify/Compile crrieR
Upload Ctriell

Upload Using Programmer Ctrl+Shift+U

Export compiled Binary  Ctrl+Alt+S

Show Sketch Folder

[Include Libra A

| Manage Libraries...  Ctrl+Shift+1
vota 1 AddFile.. g
// put your main code here, to run repeate 'Add .ZIP Library..

L Arduino libraries.
Bridge
EEPROM

Ctrl=K

Esplora
Ethernet

Firmata

GSM

HID

Keyboard
LiquidCrystal
Mouse

Robot Control
Robot IR Remote
Robot Motor

D

sp1

Servo
SoftwareSerial
SpacebrewYun
Stepper

TFT

Temboo
WiFi
Wire

Contributed libraries
I Ad

120


https://www.arduino.cc/en/Main/Software?setlang=en
http://osoyoo.com/driver/WiFiEsp-master.zip
http://osoyoo.com/?p=29191

0sdvoo

http://osoyoo.com/?p=29191

Step 3 After installing above library, please download the main code from following link,

unzip it, you will see a folder called “smarthome-lesson15”:

https://osoyoo. com/driver/smarthome/smarthome—lessonl5. zip

Step 4 After above operations are completed, connect OSOYOO MEGA2560 Board to
PC with USB cable.

File Edit Sketch

sketch_oct224

void setupf()
// put your

}

void loop() {!
// put your

Help

Auto Format

Archive Sketch

Fix Encoding & Reload
Manage Libraries...
Serial Monitor

Serial Plotter

WiFL01 / WiFiNINA Firmware Updater

Ctrl+T

Ctrl+Shift+1

Ctrl+Shift+M

Ctrl+Shift+L

Board: "Arduino/Genuino Mega or Mega 2560"
Processor: "ATmega2560 (Mega 2560)"

Port: "COM8 (Arduino/Genuinc Mega or Mega 2560)"

Get Board Info

Programmer: "AVRISP midl"
Burn Bootloader

ino Mega or Mega
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Step 6 Arduino IDE: Click file-Open,then choose code “smarthome-lesson15.ino” in the
folder, load up the sketch onto your Arduino.

€9 sketch_oct22a | Arduino 1.8

\Eile] Edit Sketch Taols Help

New Ctrl+N
Open Recent L
Sketchbook 1)
il »[re; to run once:
Close Cirl+W
Save Ctrl+5
Save As... Ctrl+Shift+5
e, to run repeatedly
Page Setup  Ctrl+Shift+P
Print Ctrl+P
Preferences  Cirl+Comma
Quit Ctrl+Q
|

on COmM2

nuino Mega or Mega

Note: In the sketch, find line 24, 25 as following:

char ssid[ ] = "*****"; /[ your network SSID (name)

char pass[ ] = "******"; [/ your network password

please replace the ****** with your correct wifi SSID and password, otherwise your project
can not connect to Internet.

#include "WiFiEsp.h"™
//#ifndef HAVE HWSERIALL

#include ™ areSerial .h”

SoftwareSerial softserial (A9, A8); // B9 to ESP IX,
//#endif

A8 to ESP_RX by default

char 3sid[] ""'*****": /e

jchar pass[] // replace *#¥*%* with your
o= ez

| int status = WL_IDLE STATUS;

= replace ***%*% with your network SSID (name

MhkkkEET .

network password

I

122


http://osoyoo.com/?p=29191

HSéYUD http://osoyoo.com/?p=29191

= 8B

File Edit Sketch T

smarthome-lesson3 §

#include "WiFiEsp.h"

// Emilate scftserial on pins &/7 if not present
//#ifndef HAVE HWSERIALL

#include "SoftwareSerial.h"

SoftwareSerial softserial (A9, A8); // BX, TX

f/#endif
char ggid[] = "RRiesem. // vour network SS5ID (name)
char pasa[] = "kkksssn, [// your network password

<

After loading the sketch to Arduino, open the serial monitor in the upper-right corner of
Arduino IDE, you will see following result:

#include "WiFiEsp.h™

// Emulate softserial on pins 6/7 if not present
f/#ifndef HAVE HWSERIAL1

#include "SoftwareSerial.h"

SoftwareSerial softserial(AY9, A8); // BX, TX

f/#endif
ehar ggid]] = "exxessn // vour network SSID (name)
char pagg[] = Tkkkieems //{ your network password

| (T | 2

nuino Mega or Mega
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-

-

File Edit Sketch @ COM31 (Arduino/Genuino Uno)

e irenndi e

| Send

smarhome-lel TiFifsp] Initislizing ESP module

[WiFiEsp] Initilization successful — 1.5.4
Attempting to comnect te WPA SSID: NETGEARDD
[WiFiEsp] Connected to NETGEARDD

Tou're conmected to the network

SSID: NETGEARDD

char ssldl] = e oS 50, 100
char pass[] =

int status = ¥

#include "Softs
SoftrareSeri

Sfzendif

To see this page in action, open a browser to http://192.168.50. 102

int ledStatus 5., .
T CEORERTE A [9iFiBep] Server started mm port 80

TiFiEspServer

// use a ring
RingBuffer byl

void setup() Autoscrol Mo line ending  + | | 9600 baud v Clear output
{

pirMode (LED_BUILTIN, OUTPUT): // initislize digital pin LED_BUILTIN a= an output
Serial begin(9600); // initislize serial for dehugging
softserial begin(115200);
softserial. write( AT+CIOBAUD=9600\r\n");
softserial srite("AT+RST\r\n");
softzerial bezin(9600); // initialize serial for ESP module
TiFi init(&softserial); // initialize ESP module

// check for the presence of the shield

From the serial monitor, you can see the IP address of your MEGA2560 board in the read
circle (in above picture, 192.168.50.102).

Then use your browser to visit the website http://mega2560-ip-address (in above case,
http://192.168.50.102), you will see following result:

RELAYON

Click here tumn the RELAY on
Click here tum the RELAY off

Click the two links as showed in above picture, you will turn on/off the Relay module which
is connected to your MEGA2560 through the loT Shield.

If Relay is turned on, you will hear buzzer alarm, if relay is off, buzzer will also be turned
off.

124


http://osoyoo.com/?p=29191

ﬂSéYﬂﬂ http://osoyoo.com/?p=29191

Lesson16: RFID Switching Door

( OBJECTIVE )

In this project, we will make a simple RFID (IC card) + loT controlled security door system.
We use Cell phone APP to send control signal through UDP protocol similar to Lesson 8.

Security Door normally is often opened by servo motor. To make things simple, we just
use servo turning 180 degree to imitate door open and rotate back to 0 degree to imitate
door close.

The whole procedure will be work as follows:
When an IC card detected by RC522 RFID module, Arduino will verify if its ID matches
record.

If ID matches record, then servo turn 90 degree . Green LED turn on and Red LED turn
off.

If ID does not match record, then, servo does not move, instead, the buzzer will alarm(you
need use browser to turn off alarm from remote computer).

At any time, remote browser can open the door(servo rotate to 90 degree) or close the
door (servo back to 0 degree) or turn off buzzer and monitor door status.

( PARTS & DEVICES )
® OSOYOO MEGA2560 Board x 1

® OSOYOO MEGA-IoT Extension Board x 1

® | ED module Green x 1, Red x 1

® Buzzer module x 1

® Micro Servo Motor x 1

® RFID Module x 1

® PnP Cable x 3

® 8pin 12cm Female to Female Cable x 1

® USB Cable x 1

® PCx1

( HOW TO MAKE )

First,please plug OSOYOO MEGA-IoT Extension Board into MEGA2560 board:
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T
‘=

L

Then connect the modules with the OSOYOO MEGA-IoT Extension Board with three
3-pin PnP cables and one 8pin 12cm Female to Female Cable as below (Jumper Cap
should connect ESP8266 RX with A8, TX with A9):

Green LED Module - D12
Red LED Module - D11
Buzzer Module - D5
Micro Servo Motor - D3
RFID Module - RFID

. . .\}c("-Red[i’J
_RFID Module _ = 4 4 Ground=Brown (=)

1-2ms
Duty Cycle

()
4BV (~5V) |
Power |
(X gl I
. . Sho 20 ms {50 Hz)
PWM Period

Position "0 (1.5 ms pulse) is maddle, "%0" (~2 ms pulse) is all the way to the right, "-907 (<]
s pulse) s all the way 10 the left
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( HOW TO CODE )

Notice: Unplug your power adapter when upload sketch code

to Arduino.

Step 1 Download OSOYOO Wifi UDP Robot Car control APP
In Google Play or Apple Store, please search key words “OSOYOO Wifi UDP Robot Car”,

you will find an orange icon APP as following:

Download APP Install APP

€0 71% @ 20:08 O OWw g 90% N 1403

“~ osoyoo wifi udp aQ 9 (\” " 4Y safely
>

OIBORr. Security &.  APKPure.

A0 0soyoo Wifi UDP Ro. m
JianYu

@Q Ve

aseM. PlayStore VNG Viewer

For controlling Osoyoo Wifi Robat Car

@ 0soyoo Wifi Robot C... m
=l JianYu

500+
Downloads Rate

Step 2 WifiEsp Library Installation (if you have installed WIfiESP library, please skip this

:@

#*0

step).

0OSOYOO MEGA-IoT extension TX/RX pin to Arduino A9/A8 pin by default. So in Arduino

sketch code, we need use Software Serial Port to communicate with ESP8266 (set A8 as
RX and A9 as TX in softwareserial object).

To use this wifi shield in Arduino IDE, we need download WiFiEsp-master library from
following link:http://osoyoo.com/driver/WiFiEsp-master.zip

Open Arduino IDE, click Sketch — Include Library- Add .Zip library to load above zip files
into Arduino IDE.
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Verify/Compile Ctrl+R
Upload Ctrl+l
Upload Using Programmer  Ctrl+Shift+U

sketch
void =g Export compiled Binary Ctrl+ Alt+5
/f pd

Show Sketch Folder Ctrl+K

! | Include Libra ] M
S Add File... | Manage Libraries...  Ctrl+Shift+I

// put your main code here, to run repeate| Add ZIP Library...

} Arduino libraries
Bridge
EEPROM
Esplora
Ethernet
Firmata

G5M

HID

Keyboard
LiquidCrystal
Mouse

Robot Control
Robot IR Remote
Robot Motor
so

SPI

Servo
SoftwareSerial
SpacebrewYun
Stepper

TFT

Temboo
WiFi
Wire

Contributed libraries
¥

Step 3 RFID Library Installation

You need install_ RFID library and save it as above operations. Please read
following article to test RFID library:

https://osoyoo.com/2019/10/14/o0soyoo-mega-iot-shield-rfid-tutorial/

Remember to change write down the RFID number of one ID card.

Step 4 After installing above library, please download the main code from following link,
unzip it, you will see a folder called “smarthome-lesson16B”:
https://osoyoo.com/driver/smarthome/smarthome-lesson16B.zip

Step 5 After above operations are completed, connect OSOYOO MEGA2560 Board to
PC with USB cable.
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Step 6 Arduino IDE:Choose corresponding board type and port type for you project.

File Edit Sketch

sketch_oct224

void setupf()
// put your

}

d loop(} {!
// put your

Auto Format

Archive Sketch

Fix Encoding & Reload
Manage Libraries...
Serial Monitor

Serial Plotter

WiFL01 / WiFiNINA Firmware Updater

Ctrl+T

Ctrl+Shift+1
Ctrl+Shift+M

Ctrl+Shift+L I

Board: "Arduino/Genuino Mega or Mega 2560"
Processor: "ATmega2560 (Mega 2560)"

Port: "COM8 (Arduino/Genuinc Mega or Mega 2560)"

Get Board Info

Programmer: "AVRISP midl"
Burn Bootloader

Step 7 Arduino IDE: Click file-Open,then choose code “smarthome-lesson16.ino” in the

folder, load up the sketch onto your Arduino.
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e

! SR

MEiel edit Sketch Tools Help
MNew Ctrl+M
Open... Ctrl+ O

Open Recent
Sketchbook 4 &

re, Lo run once:

Examples L2
Close Ctrl+W

Save Ctrl+5

Save As.., Ctrl+Shift+5

e, to run repeatedly:
Page Setup  Ctrl+Shift+P
Print Ctrl+P

Preferences  Ctrl+Comma

Quit Ctrl+Q

Remember to change the lines 19 of the code with the card number you got from

Step 3): unsigned char my_rfid[] = {186,11,86,89,190}; // replace {186,11,86,89,190} with
your own RFID card number

_sm_arlhmm:_lss'cmr

smarthome-lesson1é

#include <Servo.h>
Servo head;
SEEVO_PIN 3
RED_LED 11
GREEN_LED 12
BUZZER 5

#include <SPI.h>

#include <RFID.h>
y rfid[] = |{186,11,86,89,190]
): //D48--RFID module SDA p

#include "WiFiEsp.h"
/133 frndef HAUF HWSFRTATI &
| 1. | b

Note: In the sketch, find line 31, 32 as following:
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char ssid[] = "*****"; /[ your network SSID (name)char pass[] = "*****"; // your network
password

please replace the ****** with your correct wifi SSID and password, otherwise your project
can not connect to Internet.

* -

#include "WiFiEsp.h™

//#ifndef HAVE HWSERIALL

#include "SoftwareSerial.h”

SoftwareSerial softserial (A9, A8); // A9 to ESP TX, A8 to ESP RX by default

n //#endif
N fchar ssid[] = "******r: // replace *%%%%% with your network S5ID (name
jchar pass[] = "***&*%": // replace ****** yith your network password
o= ez

4 ] ] 3

I int status = WL_IDLE STATUS:

nuine Mega or Meg

#include "WiFiEsp.h"

// Emalate scftserial on pins &/7 if not present
f/#ifndef HAVE HWSERIAL1

#include "SoftwareSerial.h™

SoftwareSerial softserial (A%, R8); // RX, TX

[/ #endif

char agid[] = "RRskdens // your network SSID (name)
char passf] =: Thakkkins f/ your network password
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( HOW TO PLAY )

After loading the sketch to Arduino, open the serial monitor in the upper-right corner of
Arduino IDE, you will see following result:

smarthmne—lés&gﬂ [

File Edit Sketch Tools Help

smarthome-lesson3 §

#include "WiFiEsp.h"

f/ Emilate softserial on pina &/7 if not present
[//#ifndef HAVE HWSERIZAL1

#include "SoftwareSerial.h™

eSerial softserial(AY, A8); // BX, TX
f/#endif

Sof

g3id[] = TRkkkERT S/ wvour network 33ID (name)
pasg[] = MekkkixTa S/ your network password

meeme  TIT TOT® OTATIIC.

m

ino Mega or Meg

aeRe

espB2it-iesson?

WiFi.initc(ssoftserial); ff initialize E

1 Initializing ESP module
] Initilization successful - 1.5.4
ng to conmect to WPA S5ID: NEIGEARQO
1 Connected to NETGEAROO
to wifi
NETGEAROO
Address: 192.168.50.47

please set your UDP APP ta:ge:l IP to: 192.168.50.47 target port BEEE I

[ Autoscrol 7] Show timestamp ~ | (9600 baud o Clear output
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From the serial monitor, you can see the IP address of your MEGA2560 board in the read
circle (in above picture, IP is 192.168.50.47), default port 8888, you need to set this IP
address and port number in cell phone APP.

Now Open your Orange color APP and click Setting, write IP address into the APP as
following:

Search APP Install APP Open APP

000

Control APP Connect IP Set APP

|Connected to NET Setting
ss83

Settings

EARDO 0 port
1P Address 192168.50.47

Port Number 88g8

glwle|r|tfyjulijo|p
s I B asdfgh k.l =T T

BN z x| civ|ibinim &

123 @ ¢ ] T

Running Result:
When you use an IC card which matches the value in code line 19, the door will
open(servo rotate to 90 degree) and Green LED is ON.

When you use an IC card which does not match value of line 19, the door will NOT open
and RED LED is ON. Buzzer will also alarm.

If you use Cell phone APP to control the Servo, the control method  will be as following:

when you click « button, the servo will point zero degree, Green LED is OFF.
Serial Monitor will show Close THE DOOR!

when you click A button, the servo will point 90 degree, Green LED is OFF.
Serial Monitor will show Half Close THE DOOR!

when you click » button, the servo will point 180 degree, Green LED is ON.
Serial Monitor will show OPEN THE DOOR!

when you click || button, the buzzer will turn off.
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Lesson17: Tracing Human
Movement

( OBJECTIVE )

In this lesson, we will show you how to use motion sensor to detect human movement and
how to use MEGA-IoT Shield to report the intruder status to remote computer(browser).

( PARTS & DEVICES )

0OSOYOO MEGA2560 Board x 1

OSOYOO MEGA-IoT Extension Board x 1

USB Cable x 1

LED module Red x1 Greenx 1 Yellowx 1 Whitex 1
Ultrasonic Distance Sensor PnP Module x 1

3-pin PnP cable x 4

4-pin PnP cable x 1

[ HOW TO MAKE ]

First,please plug OSOYOO MEGA-IoT Extension Board into MEGA2560 board:
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Then connect the modules with the OSOYOO MEGA-IoT Extension Board with four 3-pin
PnP cables as below. (Jumper Cap should connect ESP8266 RX with A8, TX with A9)

White LED Module - D9

Yellow LED Module - D10

Red LED Module - D11

Green LED Module - D12

Ultrasonic Sensor - Ultrasonic slot (4-pin PnP cable)

D4 D3 D2

D13 D12 D11 A5 A4 A3 A2 M

: I I : :
oo D E
AD Al ;..; a1 *

( HOW TO CODE )

Notice: Unplug your power adapter when upload sketch code

to Arduino.

Step 1 Install latest Arduino IDE (If you have Arduino IDE version after 1.1.16, please skip
this step).

Download Arduino from https://www.arduino.cc/en/Main/Software?setlang=en , then
install the software.
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Download the Arduino IDE

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

ARDUINO 1.8.10 Windows app Requires Win 810r 10

The open-source Arduino Software (IDE) makes it easy to Get i3

write code and upload it to the board. It runs on
Windows, Mac OS X, and Linux. The environment is
% written in Java and based on Processing and other open- Mac OS X 10.8 Mountain Lion or newer
ftware
re can be used with any Arduino board. Linux 32 bits
Refer to the Getting Started page for Installation Linux 64 bits
instructions.

Linux ARM 32 bits
Linux ARM 64 bits

Release Notes
Source Code
Checksums (sha512)

Step 2 WifiEsp Library Installation (if you have installed WIfiESP library, please skip this
step).

0OSOYOO MEGA-IoT extension TX/RX pin to Arduino A9/A8 pin by default. So in Arduino
sketch code, we need use Software Serial Port to communicate with ESP8266 (set A8 as
RX and A9 as TX in softwareserial object).

To use this wifi shield in Arduino IDE, we need download WiFiEsp-master library from
following link:http://osoyoo.com/driver/WiFiEsp-master.zip

Open Arduino IDE, click Sketch — Include Library- Add .Zip library to load above zip files
into Arduino IDE.

Tools Help
Verify/Compile
Upload Ctrl+U

Upload Using Programmer Ctrl+Shift=U

Ctrl+R

Export compiled Binary ~ Ctrl+Alt+S

Show Sketch Folder

Include Libra &

Add File... Manage Libraries...  Ctrl+Shift+]

/4 put your main code here, to run repeate Add ZIP Library...

1 Arduina libraries
Bridge
EEPROM

Ctrl+K

Esplora
Ethernet
Firmata

GSM

HID

Keyboard
LiquidCrystal
Mouse

Robot Control
Robot IR Remote
Robot Motor
SD

SPI

Servo
SoftwareSerial
SpacebrewYun
Stepper

TFT

Temboo
WiFi
Wire

Contributed libraries
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Step 3 After installing above library, please download the main code from following link,

unzip it, you will see a folder called “smarthome-lesson17”:

https://osoyoo. com/driver/smarthome/smarthome—lessonl?. zip

Step 4 After above operations are completed, connect OSOYOO MEGA2560 Board to
PC with USB cable.

sketch_oct224
| void setupf()

// put your

}

d loop(} {!
// put your

File Edit Sketch (Tools] Help

Auto Format

Archive Sketch

Fix Encoding & Reload
Manage Libraries...
Serial Monitor

Serial Plotter

WiFL01 / WiFiNINA Firmware Updater

Ctrl+T

Ctrl+Shift+1
Ctrl+Shift+M

Ctrl+Shift+L I

Board: "Arduino/Genuino Mega or Mega 2560"
Processor: "ATmega2560 (Mega 2560)"

Port: "COM8 (Arduino/Genuinc Mega or Mega 2560)"

Get Board Info

Programmer: "AVRISP midl"
Burn Bootloader

ino Mega or Mega
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Step 6 Arduino IDE: Click file-Open,then choose code “smarthome-lesson17.ino” in the

folder, load up the sketch onto your Arduino.
) sketch oc22a | Arduin 181
(JEie] Eqit sketch Tools Help

MNew Ctrl+N
Open... Ctrl+0
Open Recent

Sketchboak » “M
re, Lo run once:

Examples L2
Close Ctrl+W

Save Ctrl+5

Save As.., Ctrl+Shift+5

e, to run repeatedly:

Page Setup  Ctrl+Shift+P
Print Ctrl+P

Preferences  Ctrl+Comma

Quit Ctrl+Q

ino Mega o

Note: In the sketch, find line 24, 25 as following:
char ssid[ ] = "*****"; /[ your network SSID (name)
char pass[ ] = "******"; [/ your network password
please replace the ****** with your correct wifi SSID and password, otherwise your project

can not connect to Internet.

#include "WiFiEsp.h™
f/#ifndef HAVE HWSERIALL

#include "SoftwareSerial.h™

SoftwareSerial softserial (A9, R8): // A9 to ESP_TX, A8 to ESP_RX by default
f/#endif

char g3id[] ""'"'***"’l’: // replace #*¥*%%%* with your network S5ID (name
pass[] "hikkkkk": (/) replace ****** yith your network password

2 e e

ll int status = WL_IDLE STATUS;

ino Mega or Meg
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#include "WiFiEsp.h"

// Emulate softserial on pins 677 if not present
S/#ifndef HAVE HWSERIAL1

#include "SoftwareSerial.h™

SoftwareSerial softserial (A%, A8); // B, TX

//#endif
ehar ggid[] = TeRiksens // wvour network S5ID (name)
char pagg[] = Mhiskkanz £/ your network password

1| 1 | 2

After loading the sketch to Arduino, open the serial monitor in the upper-right corner of
Arduino IDE, you will see following result:

#include "WiFiEsp.h"

// Emalate softserial on pins &/7 if not present
S/#ifndef HAVE HWSERIAL1

#include "SoftwareSerial.h"

SoftwareSerial softserial (A9, AB); // BX, TX

//#endif
ehar ggid[] = TeRiksens // wvour network S5ID (name)
char pagg[] = Mhiskkanz £/ your network password

4 [0} | 2
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ssond | Arduing 1.8.3

@ COM31 (Arduino/Genuino Uno) = [m] *®

tch

| Send |

smarhome-le] (TiFiEsp] Initializing ESP module

[¥iFiEsp] Initilization successful - 1.5.4
Attempting to comneet to FPA SSID: NETGEARDD
[ViFiEsp] Connected to UETGEARDQ

#include "Softs
SoftrareSeri

Sfzendif

Tou're conmected to the network
SSID: NETGEARDD

! 1d[] =
char ssidl] = N1y 4 oo 88 TeB 50, 103
char pass[] =

1 = 71
SRS T W00 cee this page in action open a brovser to hrep://192.168.50. 102

int ledStatus 5., .
T CEORERTE A [9iFiBep] Server started mm port 80

TiFiEspServer

// use a ring
RingBuffer bul

void setup() Autoscrol Mo line ending  + | | 9600 baud v Clear output
{

pirMode (LED_BUILTIN, OUTPUT): // initislize digital pin LED_BUILTIN a= an output
Serial begin(9600); // initislize serial for dehugging
softserial begin(115200);
softserial. write( AT+CIOBAUD=9600\r\n");
softserial srite("AT+RST\r\n");
softzerial bezin(9600); // initialize serial for ESP module
TiFi init(&softserial); // initialize ESP module

// check for the presence of the shield

From the serial monitor, you can see the IP address of your MEGA2560 board in the read
circle (in above picture, 192.168.50.102).

Put some obstacle object in front of the ultrasonics sensor, use your browser to visit the
website http://mega2560-ip-address (in above case, http:/192.168.50.102), you will see
following result:

e
<« C @ A== | 192.1680.105 T

Status: Object is Very Far

You will see the red LED will turn on at the same time.

As you slowly move the object from ultrasonic sensor to close distance location, the LED
will turn to Green, Yellow, white .

The browser will also show the similar result(but you can not move very fast, browser only
update its status every 5 seconds).

140


http://osoyoo.com/?p=29191

ﬂSéYﬂﬂ http://osoyoo.com/?p=29191
Lesson18: Two Mega-loT Devices

( OBJECTIVE )

In previous lessons, we have learnt many example on how to use web browser in PC to
monitor to control a remote device through HTTP protocol. Such HTTP protocol has
some problem.

First, it needs run a web server in Arduino which has limited memory. Therefore the
performance is slow and not stable.

Second, it can only has one direction control (from PC to control remote device). It is not a
100% Thing to Thing connection required by many loT applications.

This lesson we will discuss how to use two MEGA-Iot Shields to make Things-to-Things
communication by UDP protocol.

Please be noted that if you need do experiment in this lesson, you need buy two
pcs of Osoyoo Mega-loT extension shields.

In order to make duplex communication between two loT, we need use a new internet
protocol called UDP. UDP is very commonly used by email and IP phone service. ltis a
very simple protocol which allows internet device to send one way data to destination
device. You only need tell UDP software the IP address and Port number, then destination
can get the message.

( PARTS & DEVICES )

® (OSOYOO MEGA2560 Board x 2
® OSOYOO MEGA-IoT Extension Board x 2
® USB Cablex2

[ HOW TO MAKE )

First,please plug OSOYOO MEGA-IoT Extension Board into MEGA2560 board:
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e

R

.

( HOW TO CODE )

Notice: Unplug your power adapter when upload sketch code

to Arduino.

Step 1 Install latest Arduino IDE (If you have Arduino IDE version after 1.1.16, please skip
this step).

Download Arduino from https://www.arduino.cc/en/Main/Software?setlang=en , then

install the software.

Download the Arduino IDE

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

ARDUINO 1.8.10 Windows app Requires Win 810r 10

e Arduino Software (IDE) makes it easy to | Get iR |

ad it to the board. It runs on g
5 X, and Linux. The environment is

and based on Processing and other open-

The open-si

Mac OS X 10.8 Mountain Lion or newer

©.O

re can be used with any Arduino board. Linux 32 bits
Refer to the Getting Started page for Installation Linux 64 bits
B Linux ARM 32 bits

Linux ARM 64 bits

Release Notes
Source Code
Checksums (sha512)
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Step 2 WifiEsp Library Installation (if you have installed WiIfiESP library, please skip this
step).

OSOYOO MEGA-IoT extension TX/RX pin to Arduino A9/A8 pin by default. So in Arduino
sketch code, we need use Software Serial Port to communicate with ESP8266 (set A8 as
RX and A9 as TX in softwareserial object).

To use this wifi shield in Arduino IDE, we need download WiFiEsp-master library from
following link:http://osoyoo.com/driver/WiFiEsp-master.zip

Open Arduino IDE, click Sketch — Include Library- Add .Zip library to load above zip files
into Arduino IDE.

Verify/Compile Ctrl+R
Upload Ctrl+l
Upload Using Programmer  Ctrl+Shift+U

sketch

void =g Export compiled Binary Ctrl+ Alt+5
/f pd
Show Sketch Folder Ctrl+K

! | Include Libra ¥ a
Add File... | Manage Libraries...  Ctrl+5Shift+I

// put your main code here, to run repeate| Add ZIP Library...

} Arduino libraries
Bridge
EEPROM
Esplora
Ethernet
Firmata
G5M
HID
Keyboard
LiquidCrystal
Mouse
Robot Control
Robot IR Remote
Robot Motor
so
SPI
Servo
SoftwareSerial

SpacebrewYun

Stepper

TFT

Temboo

WiFi

Wire

Contributed libraries
¥

Step 3 After installing above library, please download the main code from following link,
unzip it, you will see a folder called “smarthome-lesson18”:

https://osoyoo. com/driver/smarthome/smarthome—lessonl8. zip

Unzip the downloaded zip file, you will see two sub-folders in smarthome-lesson18:
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UdpSend and UDPreceive .
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UdpSend should be installed in the sender Arduino device. It is to send UDP data(in the
sample code,message is "what's your name?"

UDPreceive should be installed on the other Arduino device which receive data from
sender device. It is to show incoming UDP message and send response "my name is
alice" back to sender device).

Step 4 After above operations are completed, connect OSOYOO MEGA2560 Board to
PC with USB cable.

Step 5 Arduino IDE:Choose corresponding board type and port type for you project.
- r—s—

sketch_oct22a

File Edit Sketch Help

Auto Format Ctrl+T
Archive Sketch
| Skaftiogta g Fix Encoding & Reload
vold setup() Manage Libraries... Ctrl+Shift+1
¢ Dty Serial Monitor Ctrl+Shift+M
1 Serial Plotter Ctrl+Shift+L
void loop() { WiFi101 / WiFiNINA Firmware Updater
i o Board: "Arduino/Genuino Mega or Mega 2560" H
1 Processor: "ATmega2560 (Mega 2560)" L4
Port: "COM3 (Arduino/Genuine Mega or Mega 2560)" H

Get Board Info

Programmer: "AVRISP midl" L3
Burn Bootloader

o Mega ar Me
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Load UdpReceive.ino to Receiver Arduino device

Step 6 Please run sample code for receiver device in lesson 3, please record the receiver
device IP address, you'll need it in the step below.

Qs g LA

File Edit Sketch '@ COM31 (Arduino/Genuino Uno) = [m] *

| | [ send

[#iFiEsp] Initializing ESP module

[7iFiEsp] Initilization suceessful —1.5.4
Attempting to commect to WPA SSID: NETGEAROD
[#iFiEzp] Comnected to NETGEARO

You're connected to the network

SSID: NETGEAROO

o 1d[] =
shar ssidll = op i oo B TeD. 30, 108

char pass[] =

smarthome-le|

#include “Softw
SoftvareSeri

ffgendif

t status = WL : ; : 5
R . To see thiz page in action, open a hrowser to http://192. 168.50.102

t ledStatus 4 ., .
T SEEEAEE A wiFikep] Server sterted om port 80

ViFiEspSexrver

// use a ring B
RingBuffer bu

void setup() Autoscroll No line ending  ~  |9600 baud v Clear output

{

pinMode (LED_EBUILTIN, OUTPUT): // initialize digital pin LED_BUILTIN as an output.
Serial begin(9600); // initialize serial for debugging

softserial begin(115200);
softserial. write (“AT+CIOBAUD=0600\r\n"):
softserial. rrite ("AT+RST\r\n");
softserial hezin(9600): // initialize serial for ESP module
TiFi.init({Esoftserial); J/ initialize ESP module

/i check for the presence of the shield

Step 7 Arduino IDE: Click file — Open to load UdpReceive.ino to Receiver Arduino device

) sketch_oct2Za | Arduino.

MNew Ctrl+M

Open... Ctrl+0
Open Recent
Sketchbook {d

Examples , [T, to Tun once:
Close Ctrl+W

Save Ctrl+5

Save As.., Ctrl+Shift+5

e, to run repeatedly:
Page Setup  Ctrl+Shift+P
Print Ctrl+P

Preferences  Ctrl+Comma

Quit Ctrl+Q

n COomMa
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Note: In the sketch, find line 24, 25 as following:

char ssid[ ] = "******"; /[ your network SSID (name)

char pass[ ] = "*****"; // your network password

please replace the ****** with your correct wifi SSID and password, otherwise your project
can not connect to Internet.

File Edit Sketch Tools Help
£ ° %2 b2 Upload o4

smarthome-lesson3

] »

#include "WiFiEsp.h"™

//#ifndef HAVE HWSERIALL

#include "SoftwareSerial.h”

| SoftwareSerial softserial (A9, A8); // A9 to ESP TX, A8 to ESP_RX by default
//#endif

char g3id[] "******": // replace **%%%% with your network SSID (name

char pass[] Tkkkk¥%": [/ yeplace ¥**¥*%* with your network password
o= ez

int status = WL_IDLE STATUS:

4 ] ] 3

ino Mega or Meg

#include "WiFiEsp.h"

// Emalate scftserial on pins &/7 if not present
f/#ifndef HAVE HWSERIAL1

#include "SoftwareSerial.h™

SoftwareSerial softserial (A%, R8); // RX, TX

[/ #endif
char agid[] = "RRskdens // your network SSID (name)

char passf] =: Thakkkins f/ your network password

1| 1 | 2

nuino Mega or Meg

146


http://osoyoo.com/?p=29191

ﬂSéYUﬂ http://osoyoo.com/?p=29191

Load UdpSend.ino to Sender Arduino device
Step 8 Arduino IDE: Click file — Open to load UdpSend.ino to Sender Arduino devicev

' sketch oct22a | Arduino

[Eitel edit Sketch Tools Help

Mew

Open Recent 3

Sketchbook vl

Examples ) [, to run once:
Close Ctrl+W

Save Ctrl+5

Save As... Ctrl+Shift+5

le, to run repeatedly:

Page Setup  Ctrl+Shift+P
Print Ctrl+P

Preferences  Ctrl+Comma

Quit Ctrl+Q

Note: In the sketch, find line 16,17 as following:
char ssid[] = "™*****"; /| your network SSID (name)char pass[] = "******"; /[ your network
password

Please replace the ****** with your correct wifi SSID and password, otherwise your project
can not connect to Internet.

&%) UdpSend | Arduino

File Edit Sketch Tools Help

UdpSend

m

#include "WiFiEsp.h™
#include "WiFiEspUdp.h™

M #include "SoftwareSerial.h”
SoftwareSerial softserial (A%, RA8); // B9 to ESP_TX, Af to ESP_RX by default
|char asid[] = "HEEEE"; // your network SSID (name)
ch ESS[] = SaawRwny // your network pa_sswcri
int status = WL_IDLE STATUS; // the Wifi radio's status
char remote server[] = "192.168.50.102"; // remote device IP
d int local port = 2390; // local port to listen for UDP packe
ned int remote port = 23%0; // remote port to listen for UDP pac
T il | ld
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You also need change line 20 as following (recorded in step 6):

char remote_server[] = "192.168.50.102"; // replace receiver device ip address here.

If you don't know receiver device IP address, you need run sample code for receiver
device in lesson 3

#include "WiFiEsp.h™
#include "WiFiEspUdp.h"

#include "SoftwareSerial.h™
SoftwareSerial softserial (A9, A8); // A9 to ESP_TX, AS to ESP_RX by default

char gaid[] = ™jeksskE . [/ your network SS5ID (name)

char paga[] = ™ekkken . // wyour network password

int status = WL IDLE STATUS: // the Wifi radio's status
I:har remote server[] = "192.168.50.102"; // remote device IP I

unaigned int local port = 2390; // local port to listen for UDP packe
unsigned int remote_port = 2390; // remote port to listen for UDF pac
4| m | r

File Edit Sketch Tools Help

UdpSend

#include "WiFiEsp.h"™
#include "WiFiEspUdp.h”

#include "SoftwareSerial.h™
SoftwareSerial softserial (A9, A8); // A9 to ESP_TX, AS to ESP_RX by default

char agid[] = "[SEEEE" J/ wour network SSID (name)

char pasg[] = ™Mekkden; // your network pasaword

int status = WL_IDLE_STATUS: // the Wifi radio's status

char remote server[] = "192.168.50.102"; // remote device IF

unsigned int local port = 2390; // local port to listen for UDF packe

unsg

int remote port = 2390; // remote port to listen for UDP pac

4 1 ] 3

Ardu
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e

File Edit Sketch T

smarthome-lesson3 §

#include "WiFiEsp.h"™

/¢ Emalate scoftserial on pins &/7 if not present
//#ifndef HAVE HWSERIALl

#include "SoftwareSerial.h™

SoftwareSerial softserial (A9, A8); // BX, TX

//#endif
char ggid]] = "RRReLemc // vour network SSID (name)
char pagg[] = TMkkkiiaem: J/ your network password =

< |

n COME

After loading the sketch to Arduino, open the serial monitor in the upper-right corner of
Arduino IDE, you will see following result:

#include "WiFiEsp.h"™

// Emulate softserial on pins 6/7 if not present
//#ifndef HAVE HWSERIZALL

#include "SoftwareSerial.h™

SoftwareSerial softserial (A%, A8); // B, TX

//#endif
char ggid]] = "RRReLemc // vour network SSID (name)
char paga[] = Mhkdkdesmo /! your network password

4 | i | b

Ardui ino 0 B n COMS
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@ COM23 {Arduino/Genuino Mega or Mega 2560)

11

——  — |[7iFiEsp] Initializing ESP module

e — [7iFiEsp] Initilization successful — 1.5.4
T |Attempting to comnect to WPA SSID: NETGEAROD

— — |[¥iFiEsp] Connected to NETGEARDOD

Tou're connected to the network

0

#include "TiFi

#inelude "TiFi

Open receiver's serial monitor, you will see following screen:

File Edit Sketch Tools Help

& COM31 (Arduino/Genuina Una)
[TiFiEsp] 2»» TIMEQUT >3
~ | [WiFiEsp] Initilization successful — 1.5.4

i = — iz Attempting to conmect to WPA SSID: NETGEARDO
= - ~ ' |[FiFiEsp] Connected to NETGEAROD

UdpSend

_. Connected to wifi

o — |ssID: UETGEAROD

ERARR B IF Address: 182, 168.50.102
signal strength (RS5I):—552 dBm

3 e < Starting connection to server...
#include "WiFiEep. k

#include "WiFiBspldp h

Listening on port 2390

Received packet of size 1T

From 192 168.50. 27, port 2380

#include "SoftwareSerial h
Contents:

SoftvareSerial softseris] .
Fhat' 5 your name?

g2 COM2S (Arduino/Genuinc Mega or Mega 2560)

[}
la]
= B L)
la]
1

1
reply received

i [

11
reply received
I =m Alice!

#include "WiFif

Now you can see new response message "l am Alice" which is from receiver device.
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Lesson19: Arduino loT Capstone
Project

( OBJECTIVE )

In this lesson, we will make a complex Capstone project which will use many of our
previous knowledge. We will make two groups of sensors and actuators installed on two
MEGA-IoT shields (to make things simple, we call Device A and Device ). We also need
use ArduinoJson Library which can use short string to transfer data through json format.

The project has following functions:

Device A has DHT 11 temperature sensor which will send data to Device B and display
temperature/humidity value in 1602 LCD in Device B.

Device A has Gas Sensor which will send data to Device B . If Gas is detected , buzzer
in Device B will alarm.

Device A has RFID module which can send IC card ID to Device B 1602 LCD .

Device B has Red LED which can be turned on/off by push buttons in Device A

( PARTS & DEVICES )

0OSOYOO MEGA2560 Board x 2
OSOYOO MEGA-IoT Extension Board x 2
USB Cable x 2

Red LED PnP module x 2

Push Button PnP Module x 2

12C 1602 LCD PnP module x 1

Gas detection PnP module x 1

RFID modules x 1

Buzzer PnP module x 1

( HOW TO MAKE )

First,please plug OSOYOO MEGA-IoT Extension Board into MEGA2560 board:
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Then connect the modules with two OSOYOO MEGA-IoT Extension Boards with PnP
cables as below. (Jumper Cap should connect ESP8266 RX with A8, TX with A9)

Modules - Device A
DHT11 - D2

RFID Module - RFID
Gas Sensor - A3

Push Button Module - D7

Modules - Device B
1602 LCD Module - 12C
Buzzer Module - D5
Red LED Module - D11

Device A Device B
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[ HOW TO CODE ]

Notice: Unplug your power adapter when upload sketch code

to Arduino.

Please be noted that in this lesson, you need two pcs of Osoyoo Mega-loT
extension shields,mega 2560 and devices (Device A and Device B).

Step 1 Install latest Arduino IDE (If you have Arduino IDE version after 1.1.16, please skip
this step).

Download Arduino from https://www.arduino.cc/en/Main/Software?setlang=en , then
install the software.

Download the Arduino IDE

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

ARDUINO 1.8.10 Windows app Requires Win &1 or 10

The open-source Arduino Software (IDE) makes it easy to | Get E8

write code and upload it to the board. It runs on ! i

Windows, Mac OS X, and Linux. The environment is .
% written inJava and based on Processing and other cpen- Mac OS X 10.8 Mountain Lion or newer

source software

This software can be used with any Arduino beard. Linux 32 bits

Refer to the Cetting Started page for installation Linux 64 bits

instructions

Linux ARM 32 bits
Linux ARM 64 bits

Release Notes
Source Code
Checksums (sha512)

Step 2 WifiEsp Library Installation (if you have installed WIfiESP library, please skip this
step).

0OSOYOO MEGA-IoT extension TX/RX pin to Arduino A9/A8 pin by default. So in Arduino
sketch code, we need use Software Serial Port to communicate with ESP8266 (set A8 as
RX and A9 as TX in softwareserial object).

To use this wifi shield in Arduino IDE, we need download WiFiEsp-master library from
following link:http://osoyoo.com/driver/WiFiEsp-master.zip

Step 3 Open Arduino IDE, click Sketch — Include Library- Add .Zip library to load above
zip files into Arduino IDE.
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- X

T
Verify/Compile Ctrl+R.
Upload Ctrl+U
Upload Using Programmer  Ctrl+Shift+U

et

sketch
void 35 Export compiled Binary Ctri+Alt+5
/opa

Show Sketch Folder Ctrl+K

} | Include Libra ' A

AddFile... Manage Libraries...  Ctrl+5hift+I

void 1q

// put your main code here, to run repeate Add ZIP Library...

} Arduino libraries
Bridge
EEPROM
Esplora
Ethernet
Firmata

G5M

HID

Keyboard
LiquidCrystal
Mouse

Robot Control
Robot IR Remote
Robot Moter
sD

SPI

Servo
SoftwareSerial
SpacebrewYun
Stepper

TFT

Temboo
WiFi
Wire

Contributed libraries
¥

Step 4 Download ArduinoJson library from
https://osoyoo.com/driver/smarthome/ArduinoJson.zip

Save it as above operations.

Step5 Download ArduinoJson library from
https://osoyoo.com/driver/smarthome/ArduinoJson.zip

Save it as above operations.

Step 6 After installing above library, please download the main code from following
link.unzip the download =zip file lesson19.zip, you wil see a folder called
smarthome-lesson19

https://osoyoo.com/driver/smarthome/smarthome-lesson19.zip

Unzip the downloaded zip file, you will see two sub-folders in smarthome-lesson19:
deviceA and deviceB

Step 7 After above operations are completed, connect OSOYOO MEGA2560 Boards to
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PCs with USB cables.
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Step 8 Open the Arduino IDE and choose corresponding board type and port type for you
project.

(8 sketch oct22a | Arduin 183,
[File Edt Sketch [Tools] Help
| | - Auto Format Ctrl+T
] Archive Sketch
sketehoctzo s Fix Encoding & Reload
void setup() Manage Libraries... Ctrl+Shift+1
/1 PEETSUE ool Monitor Ctrl+Shift+ M
} Serial Plotter Ctrl+Shift+L
void loapi) { WiFil01 / WiFiNINA Firmware Updater
£h oy youy Board: "Arduino/Genuino Mega or Mega 2560" M
1 Processor: "ATmega2560 (Mega 2560)" 4
Port: "COM@ (Arduino/Genuino Mega or Mega 2560)" H
Get Board Info
Programmer: "AVRISP midl" L

Burn Bootloader

wino Mega or M

Step 9 Arduino IDE: Click file -> click Open -> choose code “smarthome-lesson19”, load
up sketch in folder deviceA to Device A and sketch in deviceB folder to device B.

Note:
In sketch deviceA, you need change Wifi SSID and password in Line 28,29, you also need
set device B IP address in line 32.

In sketch deviceB, you need change Wifi SSID and password in Line 22,23, you also need
set device A IP address in line 26.

( HOW TO PLAY )

Step 1) Please load deviceA.ino to Sender Arduino device.

Make sure have changed line 22,28,32 with correct wifi password,ssid and device B IP
address.
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If you don't know receiver device IP address, you need run sample code in lesson 3
Open serial monitor, put a IC card to RFID module, you will see following screen:

#include "WiFiEsp.h"

// Emalate scftserial on pins &/7 if not present
f/#ifndef HAVE HWSERIAL1

#include "SoftwareSerial.h™

SoftwareSerial softserial (A%, R8); // RX, TX

[/ #endif

char agid[] = "RRskdens // your network SSID (name)

char passf] =: Thakkkins f/ your network password =3
-;] S i o . | 2

L

N <% COM28 (Arduino/Genuino Mega or Mega 2560)

Add Media |
[¥iFiEsp] Initializing ESP module

ragraph + B I ||[7iFiEsp] Initilization successful — 1.5 4
Attempting to comnect to WPA SSID: NETGEAROO
[FiFiEsp] Connected to NETGEARDO

You're comnmected to the network

S5ID: HETGEARODD

IP Address: 192.168.50.27

signal strength (RSSI):—=72 dBm

Open serial monitos

File Edit Sketch Tools K

UdpSend
¢ Starting connection to server. ..
Listening on port 2380
AFind the card!

_|RFID:814f4749¢
_|Find the card!
BFID: 8e5fdSe6d

| [] Autoscroll

OTHFTINE TIOH TO erver. . .

#include "WiFiEsp. h”
#include “FiFiEspldp. h

Listening on port 2390

Received packet of size 17

As receiver Arduino sketch is not running, you can not get any action at this moment.

Step 2) please load deviceB.ino to device B Arduino board, also change the wifi ssid,
password and device A Ip address properly.
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Open serial monitor, you will see following screen:

€8 COM32 (Arduino/Genuino Mega or Mega 2360)
deviceA

dht IHT;
#define DHT11 |

http://osoyoo.com/?p=29191

sdafine ButtofStarting commection to server...
Listening on port 23390

#define Gas_S4 deseria].ize_]'son() failed: InvalidInput
deserializeson() failed: InvalidInput
RFID:

deserializeson() failed: InvalidInput

deserializeJzon() failed: InvalidInput

int le&_statl

SoftwareSeri

ol sstd[] = deserializeJson() failed: InvalidInput
char pass[] = dezerializeJzon() failed: InvalidInput
int status = JRFLD:

deserializeson() failed: InvalidInput
deserializelson() failed: InvalidInput
FFID: Tiha2f2eca
FFID: T1ha2f2eca

char remote_sg

| [~] Autoscroll

At the beginning , there is some error because no IC card detected in device A. After you
Put an IC card to device A RFID moduel, it will show RFID number in serial monitor.

Now check the LCD which is connected to 12C 1 slot of Device B, it will show Temperature,
Humidity and RFID# which is sent from Device DHT11 sensor and RFID module.

Red LED in Device B which can be turned on/off by push buttons in Device A.
Let’s use a gas lighter to leak some gas to gas sensor, buzzer in Device B will alarm.

You can add some more sensors and actuators in this project and make far more complex
loT projects. If you have any question, please contact support@osoyoo.info to get help.
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