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PREFACE

MASTERING ARDUINO, BLYNK AND THINGSPEAK

BY
MOHAMAD SHAHRIN BIN L BARI
AZHAR BIN ABD HAMID
ANDING ANAK NYUAK

In the rapidly growing and fast-changing technology,
especially in electronics and the Internet of Things (loT)
space, hands-on learning is invaluable. The eBook is a
complete guide for beginners and enthusiasts who want to
work with the Arduino—an open-source platform that makes
our interaction with electronic systems easy and innovative.

The Arduino is so simple and so versatile that it is interesting
for educators. Students, who are professionals, like it. The
degree to which it democratizes the understanding of
theoretical abstractions into concrete projects has changed
the professional and hobbyist landscape.

This eBook will present beyond the basics of Arduino. It will
go into details of integration with powerful platforms like
Blynk and ThingSpeak. Such combinations open up numerous
possibilities in the realization of connected devices for
monitoring different environments and even automating
everyday activities. With this book, you can get all the basics
and practice for success, whether you brush up on your
electronics knowledge or attack a new project.

By immersing through the projects and concepts of this book,
you shall not only learn the technicalities regarding Arduino
but also be filled with the confidence to experiment and
innovate. Welcome to a discovery and creative journey, in
which the limits of what you are able to achieve are bound
only by your own imagination.

Enjoy tinkering and learning!
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ABSTRACT

This book is a guide for developing Internet of
Things (IoT) projects using Arduino, Blynk and
ThingSpeak. Readers will be exposed to the
fundamental of each platform and each
capabilities to integrated with each other.
Through a series of step-by-step tutorial and
hands-on excercises, readers will get a basic
concepts and solid foundation on how to
integrate Arduino with Blynk and ThingSpeak.

The integration of Blynk, a user-friendly loT
platform, enables remote control and monitoring
of Arduino projects via a smartphone or table
interface. The utilization of ThingSpeak provides
a platform for data logging, analysis and
visualization, empowering users to collect and
interpret sensor data for better decision making.

The focus of the book is on step-by-step and
project based learning, making it suitable for
beginners and experienced enthusiasts. This book
gives readers the understanding of how to use
Arduino, Blynk and ThingSpeak to «create
innovative loT solutions.
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TOPIC 1

introduction

to loT and Its Components

e Understanding the Internet of
Things (loT).

e The role of Arduino, Blynk, and
ThingSpeak in loT projects.



1.1 UNDERSTANDING THE INTERNET
OF THINGS (10T)

The Internet of Things (loT) is a network of connected devices that
communicate and share data over the internet. These devices
include things like smart home appliances, industrial machines,
and vehicles, equipped with sensors and other technologies that
allow them to collect and transmit data.

loT involves three main elements:

1. Devices or Things: These are physical objects with embedded
sensors and hardware that gather data and execute tasks.
Examples include smart Llights, thermostats, and complex
machinery.

2. Connectivity: These devices use various methods to connect to
the internet and each other, such as Wi-Fi, Bluetooth, or cellular
networks. The choice of technology depends on requirements like
distance, data needs, power usage, and cost.

3. Data Processing and Analytics: The data from loT devices is
processed to gain insights or prompt actions. This might be simple
sorting and summarizing on the device, or more advanced analysis
using cloud computing or machine learning.

The Internet of Things (loT) is used in many areas such as smart
homes, healthcare, transportation, agriculture, and manufacturing.
For instance, in smart homes, devices like thermostats and
security cameras can adjust automatically or send alerts to
homeowners, enhancing comfort, safety, and energy efficiency.
Basically, loT makes our surroundings smarter and more reactive
by utilizing data to make decisions.

What is
o7 24
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Source: Simplilearn

Explained in 6 Minutes | Simplilearn
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https://www.youtube.com/watch?v=6mBO2vqLv38
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1.2 ROLE OF ARDUINO, BLYNK, AND
THINGSPEAK IN 10T PROJECTS

1.2.1 What is Arduino?

Arduino is an open source electronic platform used for
building IoT or electronic projects. Arduino is a single
board microcontroller that can read inputs and convert
them into outputs, and even connect to the internet.
With Arduino simplicity and versatility the possibilities
are virtually endless.

POWER CONNECTOR
This is where you power
your Arduino when it's not RESET BUTTON
plugged ta aUSB Port. Can Button to reset the Arduino.
accept voltage between
7-12V.
USB PORT THXAND RX LED
Used for powering, This LED indicate

uploading your sketches
and for communicate with
your Arduing (via Serial
Menitar),

communication between your
Arduino and your computer.
Expect them to blinking
rapidly during sketch upload

communication. Useful for

| as well as during serial
debugging.

DIGITAL PINS

Use this pins with
digitalRead(), digital Writel) .
While analogRead!) and
analogWrite() only works on
the pin with PWM symbel (-),

POWER LED

Indicates that your Arduing is
receiving power. Useful for
debugging.

GND AND VOLD PIN
Use these pins to
provide 5V or 3.3V
power and ground to
your circuit.

ANALOG IN
Use these pins with
analogRead().

ATMEGA MICROCONTROLLER
The heart of your Arduine

Mastering Arduino,Blynk and ThingSpeak




1.2 ROLE OF ARDUINO, BLYNK, AND
THINGSPEAK IN 10T PROJECTS

1.2.2 What is Blynk?

Blynk is a leading-edge platform that's
transforming the |Internet of Things (loT)
movement. It's an accessible and versatile
platform that makes developing loT projects a
breeze, with tools for connectivity, control, and
data visualization all available through the user-
friendly app.

In essence, Blynk is a mobile application suitable
for both i0OS and Android devices, specially
designed to interact with a diverse range of
hardware. Regardless of your level of expertise,
whether you're an loT enthusiast, hobbyist or a
professional developer. Blynk provides all the
necessary tools to create innovative, interactive
and efficient loT solutions.
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Blynk Interface
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1.2 ROLE OF ARDUINO, BLYNK, AND
THINGSPEAK IN 10T PROJECTS

1.2.3 Why Blynk?

When starting loT (Internet of Things) projects,
the compatibility of Blynk with Arduino offers a
number of benefits. Following are some strong
arguments in favor of pairing Blynk with Arduino:

e Ease of Development: Blynk simplifies loT
project development. You don't need to be a
coding expert to create functional
applications.

e Rich Library of Widgets: Blynk provides a
diverse library of widgets, including buttons,
sliders, graphs, and displays. These widgets
can be easily integrated into your projects.

e Cross-Platform Compatibility: Blynk is
compatible with various Arduino boards, such
as Arduino Uno, ESP8266, and NodeMCU,
ensuring that you can choose the hardware
that best suits your project's requirements.

e Community and Support: Blynk boasts a
vibrant and supportive community of
developers and enthusiasts. You can find
resources, tutorials, and assistance when
needed.

e Security: Blynk incorporates security features
to protect your 10T projects. With Blynk, you
can implement authentication and encryption
measures to ensure the safety and privacy of
your data and devices.

Mastering Arduino,Blynk and ThingSpeak




1.2 ROLE OF ARDUINO, BLYNK, AND
THINGSPEAK IN 10T PROJECTS

1.2.4 How Does Blynk Work?

Create a Blynk Project: Begin by making a new
project in the Blynk app and choose your
preferred hardware platform and connection
method (e.g., Wi-Fi, Bluetooth, or Ethernet).

Customize Your User Interface: Add widgets to
your project using a drag-and-drop interface,
and configure them to send and receive data
from your connected devices.

Connect Hardware: Write code for your
hardware to communicate with the Blynk app,
allowing for real-time control and data
exchange.

Interact with Your Devices: Use the Blynk app
on your mobile device to interact with and
monitor your loT projects. You can remotely
toggle switches, view sensor data, and
perform actions.

Data Storage and Analysis: With Blynk, you
can also store historical data from your loT
projects and visualize it in a convenient way
using data logging and analysis features.

Mastering Arduino,Blynk and ThingSpeak



1.2 ROLE OF ARDUINO, BLYNK, AND
THINGSPEAK IN 10T PROJECTS

[ 1ThingSpeak

1.2.5 What is Thingspeak?

ThingSpeak is a powerful and versatile platform
that plays a crucial role in the world of Internet
of Things (loT) and data visualization.

It is a cloud-based service designed to simplify
the process of collecting, analyzing, and
visualizing data generated by IloT devices.
ThingSpeak allows users to create "channels”
where data from various sources, such as sensors
and loT devices, can be sent and stored.

This data can then be processed, analyzed, and

displayed in real-time, providing valuable
insights into various applications and scenarios.

Mastering Arduino,Blynk and ThingSpeak



1.2 ROLE OF ARDUINO, BLYNK, AND
THINGSPEAK IN 10T PROJECTS

1.2.6 Why ThingSpeak?

ThingSpeak has gained popularity as a preferred
platform for several reasons. It offers a user-
friendly interface that simplifies the setup and
management of IoT projects. Here are some key
reasons why ThingSpeak stands out:

e Customizable and Open Source: ThingSpeak is
built on open-source software, making it highly
adaptable to various |oT needs. Users can
customize and extend its functionality to meet
their specific requirements.

e MATLAB Integration: ThingSpeak integrates
seamlessly with MATLAB, a powerful data
analysis and computation tool. This integration
enables advanced data analysis, such as
predictive modeling and anomaly detection.

e Real-Time Data Visualization: ThingSpeak
excels in real-time data visualization, allowing
users to create interactive charts, graphs, and
dashboards to monitor and analyze data as it's
generated.

e Support for Multiple loT Protocols: ThingSpeak
supports common loT data transfer protocols
like HTTP and MQTT, making it versatile and
compatible with a wide range of loT devices.

e Community and Ecosystem: A  vibrant
community and ecosystem have grown around
ThingSpeak, providing resources, plugins, and
extensions to enhance its capabilities.

Mastering Arduino,Blynk and ThingSpeak




1.2 ROLE OF ARDUINO, BLYNK, AND
THINGSPEAK IN 10T PROJECTS

1.2.7 The Significance of IloT and Data
Visualization

The Internet of Things (loT) is rapidly
transforming  our  world. It involves
connecting everyday objects and devices to
the internet, which allows them to collect
and share data. This technology is significant
because it can create more efficient,
intelligent and data-driven environments
across multiple domains. For instance, loT
can be used in smart cities, healthcare,
industrial automation, and agriculture.

Data visualization is another key component
of 1oT. It involves representing data in visual
formats, which makes it easier to understand
and interpret. It is essential for decision-
making, trend analysis, and problem-solving.
Effective data visualization is crucial for
organizations and individuals to extract
valuable insights from the vast amount of
data that loT devices generate.

Mastering Arduino,Blynk and ThingSpeak
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TOPIC 2

arduino ide

e Interface Overview



2.1 ARDUINO IDE

2.1.1 What is Arduino IDE?

The Arduino Integrated Development Environment (IDE) is a user-
friendly software tool designed to facilitate the development of
projects for Arduino boards. It provides a comprehensive set of
features and functionalities tailored to the needs of both
beginners and experienced developers.

Below is an overview of the key aspects of the Arduino IDE :

e Cross-Platform compatibility
o Arduino IDE is compatible with various operating systems,
including Windows, macOS, and Linux, making it accessible

to a wide range of users.

e Open-Source and Free
o Arduino IDE is open-source software, freely available for
download and use by anyone interested in electronics and
programming.

e Code Editor
o The heart of the Arduino IDE is its code editor, where users
write, edit, and debug their Arduino sketches (programs).
o The editor features syntax highlighting, auto-completion,
and indentation to assist users in writing clean and
organized code.

e Sketch Structure

o Arduino programs, known as sketches, are structured into
two essential functions: setup() and loop().

o The setup() function is executed once when the Arduino
board is powered on or reset, used for initializing variables,
setting pin modes, etc.

o The loop() function runs continuously after the setup()
function completes, where the main program logic resides.

e Built-in Examples
o Arduino IDE comes with a collection of built-in examples
covering a wide range of topics, from basic I/O operations
to advanced sensor interfacing and communication
protocols.
o These examples serve as valuable learning resources and
templates for creating new projects.

Mastering Arduino,Blynk and ThingSpeak



2.1 ARDUINO IDE

2.1.2 Interface Overview

The Arduino Integrated Development Environment (IDE)
features a user-friendly interface designed to streamline the
process of writing, compiling, and uploading code to Arduino
boards. Below is a tour of the key components of the Arduino
IDE interface :
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Verify / Upload
o Compile and upload your code to your Arduino Board.

e Select Board & Port
o Here you will find all of your sketches locally stored on your
computer. Additionally, you can sync with the Arduino Cloud, and
also obtain your sketches from the online environment.

« Boards Manager
o Browse through Arduino & third party packages that can be
installed. For example, using a MKR WiFi 1010 board requires the
Arduino SAMD Boards package installed.

e Library Manager
o Browse through thousands of Arduino libraries, made by Arduino
& its community.

Debugger
o Test and debug programs in real time.

Search
o Search for keywords in your code.

Open Serial Monitor
o Opens the Serial Monitor tool, as a new tab in the console.

Mastering Arduino,Blynk and ThingSpeak
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blynk

Setting Up Blynk Account:
» Web Console

* App



3.1 GETTING STARTED WITH BLYNK

3.2.1 Setting Up Blynk Account

Step 1 : Sign Up an account

e (Create Blynk account using Blynk console
(Blynk Web) or Blynk Application (Blynk
Android/I0S).

Step 2: Activate Blynk account

e Once received an email from blynk, generate
the password and the account will be
activated.

Mastering Arduino,Blynk and ThingSpeak



https://blynk.cloud/dashboard/register

3.1 GETTING STARTED WITH BLYNK

3.2.1 Setting Up Blynk

Step 1: Install the App
e Download the Blynk app from the Google Play
Store (for Android) or the App Store (for iOS).

Scan and Register
Blynk App (Android) for Free

E-=" Scan and Register
Blynk App (i0S) for Free

Step 2: Create a template and devices
e Create a new project/template by clicking
“Developer Zone” -> “My Templates” -> “New
Template”.
e (Create a new devices by clicking “My Devices”
-> “New Device”. You will get :
a.BLYNK_TEMPLATE_ID,
b.BLYNK_TEMPLATE_NAME
c.BLYNK_AUTH_TOKEN

= Dewveloper tools

Hardware info Firmweare info ? A Lipdate

Mastering Arduino,Blynk and ThingSpeak



3.1 GETTING STARTED WITH BLYNK

3.2.1 Setting Up Blynk

Step 3: Install the Blynk Library for Arduino

e In the Arduino IDE, navigate to "Sketch" ->
"Include Library" -> "Manage Libraries."

e [n the Library Manager, search for "Blynk" and
click "Install" for the Blynk Llibrary by
Volodymyr Shymanskyy.

e Make sure your library folder is available at
your sketchbook location (“File” -> “Preference”
-> “Sketchbook Location”

blynk

Type: | All
Topic:  [All

il

Blyn

Build a smartphone app for

Preferences

Mastering Arduino,Blynk and ThingSpeak



3.1 GETTING STARTED WITH BLYNK

3.2.1 Setting Up Blynk Account

Step 4: Set up the template :

e Go to “Developer Zone” -> “My Templates” ->
“IYour Template]” and click edit

e You need to set your datastream first and then
create a dashboard for each web and mobile.
Note that for mobile you need to design
through the app.

Projest 1 —— d

Wb Dastoard

Step 5: Prepare Your Arduino Sketch:
e You can generate the code using the blynk
code generator to simplify your code.
e Note that you need to adding all the
datastream code on this project.

Mastering Arduino,Blynk and ThingSpeak
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3.1 GETTING STARTED WITH BLYNK

3.2.1 Setting Up Blynk Account

Step 6: Connect Your Arduino to Your Computer:
o Connect the Arduino board to vyour
computer via a USB cable.

Step 7: Select the Correct Board and Port:
o In Arduino IDE, go to Tools > Board and
select your Arduino model.
o Go to Tools > Port and select the COM port
your Arduino is connected to.

Step 8: Upload the Sketch:
o Click the upload button in Arduino IDE to
upload your sketch to the Arduino board.

Step 9: Test the Connection:
o Once the sketch is uploaded and vyour
Arduino is connected to Wi-Fi, open the
Blynk app on your smartphone.
o Start the project in the app and check if
you can control your Arduino board.

This basic setup will get your Arduino connected
to Blynk, allowing you to start adding widgets in
the Blynk app to control various components
connected to your Arduino. Make sure to adjust
the pin numbers and code according to the
specifics of your project.

Mastering Arduino,Blynk and ThingSpeak



TOPIC4

thinkspeak

Setting up your ThingSpeak Account
Overview of the User Interface

Creating Your First Channel in
ThingSpeak

Configure Your Channel Settings

Block Diagram

Understanding the Importance of
Device Integration in 10T Projects

Types of l1oT Devices: Sensors, Actuators,
and Microcontrollers

Using ThingSpeak's compatibility with a
wide range of devices.

Sending Sensor Data from Arduino to
ThingSpeak



4.1 GETTING STARTED WITH
THINKSPEAK

Setting up your ThingSpeak Account

Step 1: Account Registration
e Go to the ThingSpeak website
e Click on the "Sign Up" or "Register” button.

Step 2: Fill in Registration Details

e Fill in the required registration details. This
typically includes your email address, a
username, and a password.

Step 3: Importance of Your Account

e Understand that your ThingSpeak account is
essential for managing and securing your data.
It provides you with a secure space to store
and analyze data generated by your IloT
devices.
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ThingSpeak Account Link
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https://thingspeak.com/login?skipSSOCheck=true

4.1 GETTING STARTED WITH
THINKSPEAK

Setting up your ThingSpeak Account

Step 4: Selecting a Secure Username and

Password

e When selecting a username, choose one that is
unique and not easily guessable. Avoid using
personal information in your username.

e For your password, use a strong combination
of letters, numbers, and special characters to
enhance security.

Step 5: Verify Your Email and Activate Your

Account

e After filling in vyour registration details,
ThingSpeak will send a verification email to
the address you provided.

e Open your email inbox, find the email from
ThingSpeak, and click on the verification link
to activate your account.

I ThingSpeak ™ Chasneli Aggs  Suppon = Commerdal e HowtoBuy Y

o Mathiworks:

Ema

DATA AGGREGATION
AND ANALYTICS

C1ThingSpeak
MATLAB

—_— -
SMART COMMECTED DEVICES

ALGORITHM DEVELOPMENT
SEMSOR ANALYTICS

daady

ThinkSpeak Login Page
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4.1 GETTING STARTED WITH
THINGSPEAK

Overview of the User Interface
Navigating the Dashboard

After creating your ThingSpeak account and
logging in, you'll be greeted by the platform's
dashboard. The dashboard is your central hub for
managing your loT data and projects. Here's what
you need to understand:

e Menu and Options: The top part of the
dashboard typically contains a menu bar or
navigation panel. This is where you'll find
options to access various features and
functionalities of ThingSpeak. It may include
options like "Channels," "Apps,” "Data,” "API
Keys,” and more. Understanding the menu is
crucial as it allows you to move between
different sections of the platform.

e Layout: The layout of the dashboard is
designed for user-friendliness and efficiency.
It often presents a clean and intuitive design.
Familiarize yourself with the layout, including
where to find important elements like your
channels, charts, and data.

Mastering Arduino,Blynk and ThingSpeak



4.1 GETTING STARTED WITH
THINGSPEAK

Exploring the "My Channels” Section

One of the most significant parts of ThingSpeak is
the "My Channels" section, where you'll create
and manage channels to collect and analyze data.
Here's what you should know:

e My Channels Page: This is where you'll find a
list of all the channels you've created. Each
channel represents a specific data collection
project, and you can have multiple channels.

e Channel Management: In this section, you can
create new channels, edit existing ones, or
delete channels that are no longer needed.
You'll also find options to view and manage
the data collected within each channel.

O B Mgt com chane 2O &) v @ 8 -

ThinkSpeak dashboard interface
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4.1 GETTING STARTED WITH
THINGSPEAK

Introduction to Profile Settings:

ThingSpeak allows you to personalize your
experience and settings. Here's what you
need to understand:

Profile Settings:
¢ You can often access your profile settings
by clicking on your username or profile
picture. In the profile settings, you can
customize your account details, including
your  name, profile picture, and
notification preferences.

Customization:

e ThingSpeak may offer options to
customize the look and feel of your
account. This could include changing your
dashboard’'s theme or layout for a more
personalized experience.

Mastering Arduino,Blynk and ThingSpeak




4.1 GETTING STARTED WITH
THINGSPEAK

Creating Your First Channel in ThingSpeak

Step 1: Log In to Your ThingSpeak Account

e Go to the ThingSpeak website (ThingSpeak
allows you to personalize your experience and
settings. Here's what you need to understand:

e Profile Settings: You can often access your
profile settings by clicking on your username
or profile picture. In the profile settings, you
can customize your account details, including
your name, profile picture, and notification
preferences.

e Customization: ThingSpeak may offer options
to customize the Llook and feel of your
account. This could include changing your
dashboard's theme or layout for a more
personalized experience.) and log in with your
username and password.

Step 2: Access the "My Channels” Section

e After logging in, you will land on the
dashboard. To create a channel, click on "My
Channels" in the top navigation menu. This is
where you manage your channels.

Step 3: Click on "New Channel”

e In the "My Channels" section, click on the
"New Channel" button. This initiates the
process of creating a new channel.

Mastering Arduino,Blynk and ThingSpeak
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4.1 GETTING STARTED WITH
THINGSPEAK

Configure Your Channel Settings

You will now be prompted to configure your
channel settings:

o

Name: Give your channel a descriptive
name that reflects the data it will collect
(e.g., "Weather Station Data").

Description: Add a brief description of
what the channel is for.

Field Names: Specify the names for the
fields where you'll store different types of
data (e.g., "Temperature,” "Humidity").
Privacy: Choose whether you want your
channel to be public, private, or viewable
only to specific users.

Tags (Optional): Add tags to help
categorize and discover your channel more
easily.

Mastering Arduino,Blynk and ThingSpeak



4.1 GETTING STARTED WITH
THINGSPEAK

Step 5: Save Your Channel Settings

e After filling in the necessary information, click
the "Save Channel" button to create your
channel. This will generate a unique Channel
ID and Write API Key.

Step 6: Note Your Channel ID and Write API Key
e Once your channel is created, make sure to
note down your Channel ID and Write API Key.
You'll need these to send data to your channel
from your loT devices.

Step 7: You're Ready to Start Sending Data

e Your channel is now set up and ready to
receive data from your loT devices. You can
use your Channel ID and Write API Key in your
devices' code to send data to your ThingSpeak
channel.

Mastering Arduino,Blynk and ThingSpeak



4.1 GETTING STARTED WITH
THINGSPEAK

Block Diagram

In the context of the Internet of Things (loT), a
block diagram is a visual representation that
illustrates the various components and their
interactions within an loT system or application.
It serves as a simplified way to depict the
architecture and connectivity of loT devices,
sensors, data processing, and communication
elements.

Block diagram in loT typically includes:

Component/Block Description

Physical devices with sensors and actuators (e.g.,

loT Devices ;
temperature sensors, motion detectors).

Components that collect data from the physical
Sensors and Actuators world (e.g., light sensors, humidity sensors) or take
actions (e.g., actuators turning on lights).

Optional intermediaries between IoT devices and

Edge Devices the cloud, performing data preprocessing.

Protocols (e.g., MQTT, HTTP) used for data

Communication Protocols .
transfer between devices and the cloud.

Cloud-based infrastructure or |oT platform for

Cloud Platform data storage, analysis, and web applications.

Web or mobile applications for user interaction

User Interfaces with the loT system.

Components to ensure data and communication

Security Measures R . P
y security (e.g., encryption and authentication).

Arrows indicate the flow of data or control signals
Data Flow from loT devices to cloud storage, analysis, and
user interfaces.

Mastering Arduino,Blynk and ThingSpeak




4.1 GETTING STARTED WITH
THINGSPEAK

Sample Block Diagram with Ultrasonic Sensor &
ESP8266 wife module)

> [ ]
&

7

W@WK:

| Sensor [:> | Arduino

Source: Electronics Project Hub

Here is the sample block diagram on how we are
going to upload ultrasonic sensor data to
Thingspeak.

Firstly the Arduino will trigger the ultrasonic
sensor and collects the data, after calculating the
distance arduino will convey this data to ESP8266
module via UART / serial communication.

The serial data consists of distance data in cm
with 3 to 5 decimal places. The ESP8266 will
send this data to your Thingspeak account via
internet.
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Understanding the Importance of Device
Integration in loT Projects

IoT, short for the Internet of Things, represents a
transformative shift in how we interact with our
surroundings and the data generated within it. At
its core, 10T is about interconnecting physical
devices, or "things," to the internet, allowing
them to collect and exchange data. This process
of device integration is at the heart of what
makes loT systems work. Here's why it's so
essential:

1. Data Generation and Collection

e 0T devices, which can range from simple
sensors to complex microcontrollers, are the
data generators in an loT ecosystem. They
continuously collect information from the
physical world. This data can include
temperature, humidity, motion, light Llevels,
and much more.

e The data collected by these devices serves as
the raw material for loT projects. It's the
foundation upon which informed decisions,
predictions, and actions are based
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2. Data-Driven Decision-Making

e The central promise of loT is data-driven
decision-making. By integrating devices into
loT systems, we enable data to be used as a
tool for making decisions and taking actions.

e |oT devices feed real-time information to
applications and platforms, allowing users to
monitor and control physical processes or
systems remotely. This data can inform us
about the current state of things and even
predict future trends or events.

3. Versatile Applications

e 0T devices and their integration have far-
reaching applications across various domains.
For instance, in agriculture, soil moisture
sensors can help optimize irrigation. In
healthcare, wearable devices can monitor
patients’ vital signs. In industry, loT-enabled
machinery can improve efficiency and reduce
downtime.

e The possibilities are vast, and device

integration is the key to unlocking these
potential benefits.
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Types of loT Devices: Sensors, Actuators,
and Microcontrollers

Sensors

In IoT systems, sensors play a crucial role in
collecting data from the physical world. They act
as the eyes and ears of the network. Here are
some examples of sensors used in loT
applications:

e Temperature Sensors: These sensors monitor
and record temperature variations, crucial for
climate control and weather monitoring.

e Humidity Sensors: Measuring humidity levels
is essential in applications Llike agriculture
and environmental monitoring.

e Motion Detectors: These sensors detect
changes in motion, enabling security systems,
automatic lighting, and more.

e Light Sensors: Used to gauge light intensity

and adjust lighting systems, a common feature
in smart homes.
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Types of loT Devices: Sensors, Actuators,
and Microcontrollers

e Pressure Sensors: Valuable in industrial
settings to measure and manage pressure
within equipment.

e Proximity Sensors: Detect the presence or

absence of nearby objects, important for
touchless technology and automation.
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Example of sensors
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Actuators

Actuators play a key role in IoT systems by
executing physical actions based on data or
commands. They can move, open, or close things,
among other actions. Here are some common
examples of actuators used in loT applications:

e Motors: These electric devices can be controlled
to move or rotate objects, making them useful in
robotics, manufacturing, and smart appliances.

e Valves: Actuated valves are employed in
industrial processes, irrigation, and plumbing
systems to control the flow of liquids or gases.

e Relays: These devices switch high-voltage or
high-current electrical circuits, making it
possible to remotely control lights, appliances,
and machinery.

e Solenoids: Solenoids are used in locks, doorbells,
and vending machines to convert electrical
energy into mechanical motion.

e Servos: Servo motors provide precise control of
angular or linear position, making them ideal for
robotics and automation.

Example of actuators
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Microcontrollers

Microcontrollers are the brains of many loT devices.
They're responsible for processing data from sensors
and sending commands to actuators. Here are some
examples of microcontrollers frequently used in loT
projects:

e Arduino: Arduino boards are popular for their
ease of use and versatility. They are widely used
in hobbyist and educational IoT projects.

e Raspberry Pi: These small computers offer more
processing power and can run full operating
systems. They are suitable for more complex loT
applications.

e ESP8266: Known for its built-in  Wi-Fi
capabilities, the ESP8266 is commonly used for
loT devices that require wireless communication.

e Particle Photon: These microcontrollers are
designed for loT, offering cloud connectivity and
over-the-air updates.

ARDUINO

Example of microcontroller
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Using ThingSpeak's compatibility with
a wide range of devices.

ThingSpeak has become a popular choice for
Internet of Things (loT) projects due to its
compatibility with various devices. Here's how
ThingSpeak achieves this flexibility:

e Standardized APIs: ThingSpeak offers well-
documented and accessible Application
Programming Interfaces (APIs) that allow loT
devices to communicate with the platform in a
uniform way.

e |oT Protocols Support: ThingSpeak supports
commonly used loT communication protocols
like HTTP and MQTT, enabling devices that
use these protocols to seamlessly connect to
ThingSpeak. For instance, devices such as
Arduino or Raspberry Pi can easily send data
to ThingSpeak through HTTP or MOTT.

e HTTP: ThingSpeak provides a straightforward
HTTP interface for data submission, which
allows a wide range of devices, including
microcontrollers like Arduino, to send data
using simple HTTP requests.

e MQTT: ThingSpeak's support for MQTT
enables devices to publish data to channels
and subscribe to updates, which is useful for
real-time data streaming and monitoring
applications.
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e Open Source and Community Support:
ThingSpeak is built on open-source software,
encouraging the development of libraries and
plugins that simplify device integration. Many
developers have created ThingSpeak libraries
for various platforms and languages,
expanding compatibility.

e Wireless and Wired Options: ThingSpeak's
compatibility extends to both wireless and
wired devices. Devices can connect to
ThingSpeak via Wi-Fi, Ethernet, or even
cellular networks, depending on the
connectivity options they support.

e Extensive Device Ecosystem: ThingSpeak's
versatility has resulted in an extensive device
ecosystem. Many commercially available loT
devices, as well as do-it-yourself hardware
projects, provide pre-built integrations with
ThingSpeak, saving time and effort in device
integration.

e MATLAB Integration: ThingSpeak integrates
seamlessly with MATLAB, enabling devices
that can run MATLAB code to perform
advanced data analysis within the platform.
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Sending Sensor Data from Arduino to ThingSpeak
Step 1: Assemble Your Hardware:

e Gather the necessary hardware, including an Arduino board
(e.g., Arduino Uno or Arduino Mega), a compatible sensor
(e.g., DHT11 for temperature and humidity), and an
internet connection method (Wi-Fi or Ethernet shield).

Step 2: Set Up Your Arduino Environment:

o Install the Arduino IDE on your computer if you haven't
already. You can download it from the official Arduino
website (Open Source and Community Support: ThingSpeak
is built on open-source software, encouraging the
development of libraries and plugins that simplify device
integration. Many developers have created ThingSpeak
libraries for various platforms and languages, expanding
compatibility.

o Wireless and Wired Options: ThingSpeak's compatibility
extends to both wireless and wired devices. Devices can
connect to ThingSpeak via Wi-Fi, Ethernet, or even cellular
networks, depending on the connectivity options they
support.

o Extensive Device Ecosystem: ThingSpeak's versatility has
resulted in an extensive device ecosystem. Many
commercially available loT devices, as well as do-it-
yourself hardware projects, provide pre-built integrations
with ThingSpeak, saving time and effort in device
integration.

o MATLAB Integration: ThingSpeak integrates seamlessly
with MATLAB, enabling devices that can run MATLAB code
to perform advanced data analysis within the platform.

e Connect your Arduino to your computer via USB.
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Step 3: Install Required Libraries

e In the Arduino IDE, go to "Sketch” > "Include Library" >
"Manage Libraries.”

e Search for and install the necessary libraries for your
sensor. For the DHT11 sensor, you can search for the "DHT
sensor library” and install it.

Step 4: Write Arduino Code:

e Write the Arduino code to read data from your sensor and
send it to ThingSpeak. Here's an example for a DHT11
sensor and Wi-Fi connectivity (be sure to replace
"YOUR_WIFI_SSID" and "YOUR_WIFI_PASSWORD" with your
network credentials and "YOUR_THINGSPEAK_API_KEY"
with your ThingSpeak API key):
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Step 5: Upload Code to Arduino:

e Connect your Arduino to your computer via USB.

e Select the correct board and port in the Arduino IDE.

e Click the "Upload" button to upload the code to your
Arduino.

Step 6: Monitor Serial Output:

e Open the serial monitor in the Arduino IDE to view debug
information and ensure your Arduino is sending data to
ThingSpeak.

Step 7: Set Up ThingSpeak Channel:

o Create a ThingSpeak account if you don't have one.

e Create a new channel and set up the fields to match the
data you're sending (e.g fieldl for humidity, field2 for
temperature).

e Note your channel's APl key.

v Channel

o

Descrigtion
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Step 8: Monitor Data on ThingSpeak:
e After successfully sending data from your Arduino, you can
view and analyze it on your ThingSpeak channel.
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5.1 SAMPLE PROJECT (ARDUINO)

This project aims to create a simple loT
setup wusing an Arduino board, an
Ultrasonic sensor, and a tri-color LED to
measure distances and provide visual
feedback based on these measurements.
The LED will change color at specific
distance thresholds.

Components Needed:

e Arduino Uno (or compatible board)

e Ultrasonic Sensor (HC-SR04)

* Tri-color LED (common anode or
cathode)

e Jumper wires

e Breadboard

e USB cable for Arduino board

Source: Mr ElectroUino

Arduino Project:
HC-sr04 Ultrasonic sensor with LED
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5.2 SAMPLE PROJECT (BLYNK)

This project aims to create a simple loT
setup using an Arduino board and a tri-color
LED to control and how to add datastream
using blynk application. This project able to
control led on or off function. Using the same
method, you will able to do almost anything
to control and to get the value from sensor.

Components Needed:

e Arduino Uno

e ESP8266 ESP-01

e Tri-color LED (common anode or cathode)
e Jumper wires

e Breadboard

e USB cable for Arduino board

wcn o D dUiNO Ul;m E

Source: Paul Marriott

Arduino Project:
Blynk 10T (Blynk 2.0) App w/Arduino Uno R3, ESP8266
ESP-01 Module, Blynk Cloud & 4 x LED
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5.3 SAMPLE PROJECT (THINGSPEAK)

In this tutorial, you'll learn how to build a weather monitor
using an ESP32 microcontroller and a DHT11 sensor to track
temperature and humidity. The data collected will be
displayed on an OLED screen and uploaded to ThingSpeak, a
platform for loT data management.

Key Components:

ESP32: A low-cost, Wi-Fi and Bluetooth-enabled
microcontroller by Espressif Systems. It's an upgrade from the
ESP8266 and is ideal for various loT projects.

DHT11 Sensor: A simple digital sensor for measuring
temperature and humidity. It's easy to use, requiring only one
data connection, and is commonly found in weather stations
and home automation systems.

ThingSpeak: An open-source loT application that stores and
retrieves data from loT devices via HTTP. It offers MATLAB
analytics for data analysis and visualization. We will use the
free version of ThingSpeak for this project.

By the end of this tutorial, you will have a functional weather
monitoring system that not only displays readings locally on
an OLED display but also logs the data online for remote
viewing and analysis.

Source Instructables.com:
Tutorial Weather Monitoring_

Using ESP32, DHT11, OLED & Thingspeak
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CONCLUSION

This e-book is a great resource for
beginners interested in Arduino and
hobbyists alike, just waiting to explore
its applications in large varieties of
electronics and loT. On the other hand, it
really reflects the user-friendliness and
possibility for creativity connected with
Arduino, making it be at the hands of an
educator, student, or professional.

Additionally, the book introduces
platforms Llike Blynk and ThingSpeak,
which serve as additional resources that
enhance the capabilities of the Arduino
in building connected devices and in
automation. Generally, it gives clear
advice and guidance to anyone interested
in exploring the Arduino and its
associated technologies.
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