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I“trﬁducﬁon

We are awa A ;
re of the fl l Inc
n-m:llng incidents that take place in majority of the

Indian States each ,
Y Iaade to massive destruction of both lives and

E::E;::;;::ﬂlﬂ::iﬁsystam we observed various natural factors like
| el, and flow level,

The system consists of different sensors for collecting data on the above-
mentioned natural factors:

. DHT11 (Temperature-Humidity Sensor): It is an advanced and popular sensor
module used to detect the changes in humidity and temperature. It consists of
resistive humidity and temperature detection components.

_ Flow Sensor: It is an advanced sensor that detects the flow of water. It consisis
of a plastic valve body, a water rotor, and Hall-Effect sensor. As the water level
rises and falls the working is occurred by its opening and closing the circuit.

When circuit is closed, no electricity passes which makes the circuit incomplete

it is in rest position. When circuit is closed, the water level drops below a
s triggered.

and

predetermined point to complete the circuit and alarm 1

 HC-SR04 (Ultrasonic Sensor): It 1s an advanced Ultrasonic sensor used to

sensor will be continuously

measure the distance using ultrasonic waves. The
and when the water level crosses

monitoring the water level in terms of distance,

the threshold, Email Alerts are triggered.

l|Fage




Hardware Components

Il we consider the hardware

requirements for our project, the following
arc the primary hardware

ols that we are using to construct the voice-
controlled home utilities vig Android phone

ARDUINO UNO:

We are utilizing an Arduino Uno, which is a circuit board with an
ATmega328 built right in, [y features six analog pins, a USB connection

connector, a power jack, a reset button, and 14 digital input/output pins, six of

which can be used as PWM output pins, This microcontroller is extremely
simple and basic for demonstration purposes. The Board can be powered by a
battery, an AC-to-DC adapter, or a USB cable that is plugged into 2 computer.
One of this microcontroller's other finest qualities is that its CPU has a

significant amount of RAM, ROM, and other components.

ULTRASONIC SENSOR MOD ULE:

vices that calculate the target’s distance by

Ultrasonic sensor 15 electronic de

emission of ultrasonic sound waves and convert Higee:amves: ik &l cctricy:




signals. The speed ol emitted ultrasonic waves traveling speed is faster than

the audible sound. There are mainly two essential elements which are the

transmitter and receiver. Using the piczoelectric crystals, the transmitter

generates sound, and from there it travels to the target and gets back to the
receiver component.

Ultrasonic sensor working principle is cither similar to sonar or radar which
cvaluates the target/object attributes by understanding the received echocs
from sound/radio waves correspondingly. These sensors produce high-
frequency sound waves and analyze the echo which is received [rom
the sensor, The sensors measure the time interval between transmitted and

received echoes so that the distance to the target is known.

A Relay is a simple electromechanical switch. While we use normal switches

to close or open a circuit manually, a Relay is also a switch that connects or

disconnects two circuits. But instead of a manual operation, a relay uses an

electrical signal to control an electromagnet, which in urm connects or

3 | P s Be




di P
isconnects another circuit, Relays can be of different types like

electromechanical, sol

id s :
> - tate. Electromechanical relays are frequently used.
LS 5€€ LI In .
lernal parts of this relay before knowing about it working.

Although '
E gh many different types of relay were present, their working is same.
very electromechanical relay consists of an consists of an

Electromagnet

Mechanically movable contact

Switching points and

Spring
Electromagnet is constructed by wounding a copper coil on a metal core. The
two ends of the coil are connected to two pins of the relay as shown. These

two are used as DC supply pins.

Wi-Fi MODULE:

An ESPR266 Wi-Fi module is a SOC microchip mainly used for the

development of end-point IoT (Internet of things) applications. It is referred

to as a standalone wireless transceiver, available at a very low price. It is used

to enable the nternct connection to various applications of embedded

systems. It provides the solutions to meet the requirements of industries of

faormance, and design. It can work as either a

on. If the ESP8266 Wi-Fi runs as a slave to a

[oT such as cost, power, per

slave or a standalone applicati
can be used as a Wi-Fi adaptor to any type of

or SPL. If the module is used as a standalone

microcontroller host, then 1t

microcontroller using UART

application, then it provides the funictions of the microcontroller and Wi-Fi

network. The ESP&266 Wi-Fi module is highly integrated with RF balun,

power modules, RF transmitter and receiver, analog transmitier and




receiver, amplifiers, filters, digital baseband, power modules, external

circuitry, and other necessary components




Block Diagram

To detect a flood the system observes various natural factors, which includes

humidity, temperature, water level and flow level To collect data of
mentioned natural faciors the system consist of different sensors which
collects data for individual parameters. For detecting changes in humidity and
temperature the system has a DHT11 Digital Temperature Humidity Sensor. It
15 a4 advanced sensor module with consists of resistive humidity and
temperature  detection components. The water level is always under
observation by a floal sensor, which works by opening and closing circuits
(dry contacts) as water levels rise and fall. It normally rest in the closed
position, meaning the circuit is incomplete and no electricity is passing
through the wires yet. Once the water level drops below a predetermined
point, the circuit completes itself and sends electricity through the completed

circuit to trigger an alarm. The flow sensor on the system kecps eye on the

flow of water.
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Basic Model of the System




Wurking

Flood is a major known natural disaster

_ that causes a huge amount of loss 1o
the environment and living b eings. So in

these conditions, it is most crucial to

get the emergene
Beney alerts of water level status at river beds in different

conditions ' ' ecti
ons. In this project, the objective is 1o sense the water levels at river

beds an .
d check whether they are at a normal condition or not. [f they reach

beyond the limit, then i alerts the people through LED indications as well as

through intemet application. Here we are using an ultrasonic sensor (o sense

the rniver levels and a NodeMCU ESPB266 to process these data. The data

will be uploaded to ThingSpeak ToT eloud, using which the river levels can be
graphically monitored from anywhere in the world.

Components Required
ESP8266 NodeMCU
Ultrasomc Sensor

Power supply

LEDs (Red & Green)
Breadboard

Jumpers




Implementation Steps
Step 1: Sign up for ThingSpeak

First, i [ hﬂ["l ,-.-l|1il'l3§ﬁ£g|j_¢mu." and creale a new free Mathworks account
i you don’t have a Mathworks account before

Step 2: Sign in to ThingSpeak

S1gn in to ThingSpeak using your credentials and click on “New Channel”
Now fill up the details of the project like Name, Field names, etc. Here we
have to create four field names such as Humidity, Temperature, pressure &
Rain. Then click on “Save channel”,

Step 3: Record the Credentials

Select the created channel and record the following credentials.

Channel 1D, which is at the top of the channel view.

Write an API key, which can be found on the API Keys tab of your channel
VIEW,

Step 4: Add widgets to your GUI

Click on “Add Widgets” and add four appropriate widgets like gauges,
numeric displays, and indicators, In my case, | have taken an Indicator for the
flood. Select appropriate field names for each widget.

Software Implementation

Code:
{/ include the library code:

#include <LiquidCrystal .h>
#include <NewPing.h=>
Hinclude <stdlib h=>

const int trigPin = A4,
const int echoPin = AS;

long duration;




Hloat distinCM, distinFT:

const int analogInPip = AD: Analog input pin that the is attached.

float sensorValue = 0: Il valye read from the

const mt RELAY = 2.

// mitialize the library with the numbers of the interface pins
LiquidCrystal lcd(9,8,7,6,5,4).//

#define SSID "1" /! "WiFi Name"

#define PASS "23456789" /! "Password"

wdefine IP "184.106.153 149"/ thingspeak.com ip

String msg = "GET
/update?key=VDGTCBHBUO6TBR66,//INFQFSRKISCWHBX2",
float temp;

String tempC;

11t error;

int countt;

void setup()
{

pinMode(RELAY, QUTPUT);
digitalWrite(RELAY, LOW);
pinMade(trigPin, QUTPUT);

pinMode(echoPin, INPUT);
i/ set up the LCD's number of columns and rows:

led. begin(16, 2);

J/ Print a message to the LCD.
led setCursor{0, 0);
led.print("WELCOME vCK "%
led.setCursor(0, 1);

Q|Fage




led.print("Dept.of Electronics ),
delay( 2500

led setCursor((, 0);

led print("Intermet of Things"):
led setCurson(0, 1);

led.prnt("loT Flood Monitor ");

Seral.beging 1 15200); // use default 115200
Serial printin("AT"),

delay(2500);

if{Serial. find("OK™)

i
L

connect WiFi();
)
led.clear():
]
void loop()
i
start:
error={);
led.setCursor(0, 0);
led.print{"Flood level=");

digital Write(trigPin, LOW);
delayMicroseconds(2);

digital Write(trigPin, HIGH);
delayMicroseconds(10);

digital Write(trigPin, LOW),
duration = pulseln(echoPin, HIGH);

distinCM = duration*0.034/2;




distinF'T = distinCM/30:
sensorValue = distinFT,
led.print(sensorValue);
led.setCursor(0, 1);
if{sensorValue > [ ()
{
led.print("Alert! 111 "y,
digital Write(RELAY, HIGH):
;

else

{

led.print("Safe level ");
digital Write(RELAY, LOW);
i
countt++;
ificountt = 100)
d
countt = 0;
led setCurson(15, 1);
led.print("*" );
updateTemp();
led.setCursor(15, 1),
led.print(" " );
delay(500); JM'Wait for 0.5 second

led.clear();
}
delay(100);
i
void update Temp()
|

l1|Pege



String emd "-"\'l'll"ll'ﬁ'r.*"l.li']

. _||1.--|- ( Ilr'-nl.'.""
emd 4+ 11

emd += "\" 80",

sevial prmtin{emd);

delay( 20007,

iSenal find("Error")) |
retum;

i

cmd = msg ;
emd +="&field]=":
emd += sensorValue;
cmd += "\rn";
Serial. pnnt("AT+CIPSEND=");
Serial println(cmd.length()};
if{ Serial find(">"))
i
Serial print(cmd);
i

else

|
Serial println("AT+CIPCLOSE");
//Resend. ..

error=1;

1

i

boolean connectWiFi()
f

Serial.printin("AT+C WMODE=1");

delay(2000),
String cmd="AT+CWJAP=\"":




cmd+=85I1D:
c’l“d-l = “".Irl.'.I“Ill;
emd+=PASS:

[EINT]

!

cmd+
Serial. println{emd):
delay( 5000,

ifiSerial find("OK"))
d

return tue;

yelse

]

1

return false:

!

13|Page




ADVANTAGES

Early Wamning: It can provide early warnings by monitoring water levels
and whether conditions.

Real _ Time data: IoT sensors can provide real time data, enabling
accurate flood prediction and monitoring,

Cost Effective : Automated monitoring can be cost effective

Public Safety: Alerts can be sent to the public through various channels,

ensuring people are well inform about potential flood events.

Environmental Benefits: Improved Flood management can have positive

environmental impacts by minimizing damage and pollution.




CONCLUSION AND FUTURE SCOPE

This project highlights the possibility to provide an alert system that
will overcome the risk of flood. As the project is enabled with loT

technology and hence the sensor data can be monitored from anywhere in

the world. More sensors can be integrated into the system in order to
create more accurate and efficient flood detection system, It can also
contribute to multiple government agencies or authorities that ultimately
help the society and mankind about the flood like hazardous natural
disaster. It will monitor each and every aspect that can lead to flood. If the
water level rises along with the speed, it will send an alert immediately.

It also ensures increased accessibility in Vol-6 Issue-2 2020
[JARIIE-ISSN(0)-2395-4396 11894 www.ijariie.com 1655 dealing and
reverting to this catastrophic incident. In summary, it will help the
community in taking quick decisions and planning against this disaster
mankind about the flood like hazardous natural disaster. The Future scope
of the project is , flood can also be related fo the intensity of rainfall,

which is the height of the water layer covering the ground in a period of

time.

Hence the development of a rainfall forecasting sensor eventually
turm up to the early flood monitoring and detection, Scholarly studies are

ongoing and can be implemented to our existing system in future.
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Chapter:.1

1.1 Introduction

Whenever a patient is given too Much galy, they need Fegular monitoring by a nurse

usy time, and the additional number of
the saline bottle as soon as it is completely
the salt diplets e blood rushes back to the salt bottle due to

PIESSUTE and pressure inside the empty salt bottle. This can
cause blood to flow that diﬂ[ﬂl'ts the salt

4nd any relative. Often due to negligence, b
patients, the nurse may forget to change
consumed. Shortly after

the difference in blood

bottles from their veins. This results in a
decrease In haemoglobin levels in patients and may also lead to a deficiency of red

blood cells (RBCs) in the patient's blood causing fatigue. Therefore, there is a need to

develop a saline monitoring system that will reduce patient dependence on nurses or

caregivers 10 some degree. In the proposed system salt is automatically detected using

Arduino.

We use many hardware tools connected to the Arduino UNO Board Hardware

devices include - Load cell. HXT11, buzzer, etc. The lack of care persons with

sufficient skill in hospitals and their heavy duty become a social problem in the

modern world. We should develop low cost health monioring systems available to
every hospital in the days to come. Various engineering designs are carried for the
benefit of hospital facility enhancement. A number of health monitoring sensors for

humans in bed have been developed. Monitoring heart rate by an air pressure with an

air tube in matiress in bed is also developed. System of systems using non- contact
sensors 1s described by Yutaka HATA.




.2 Need of Project

The most well-known effect of saline fluid f5 tha it increases the patient’s body
mmpgmmr: and heart rate. Saline '"“ﬂilnring and alert s e ise and safe

JI,,;||-n.ir|1'u.imf\tliln'ﬂ of saline fluids, Fl'lh'tmi.ng under or over-infusion, enhancing patient
safety and treatment efficacy.

1.3 Objective

The objectives of an Arduino-based saine monitoring system project typically revolve

around ensuring the accurate and reliable measurement of saline levels in a medical
| apphcations,

Here are some commaon objectives:

Accurate Monitoring: Develop a system capable of accurately measuring and

monitoring saline levels in real-time tq €nsure proper saline administration and prevent
under or over-dosing,

Reliability: Create a reliable system that can operate continuonsly without frequent

maintenance or calibration, ensurin 2 consistent performance over time.
Cost-effectiveness: Design a solution that 18 cost-effective, using readily available

components such as Arduino boards and sensors to keep production and maintenance

costs low,

User-friendly Interface: Implement a user-fri endly interface for easy interaction with

the monitoring system, allowing healthcare professionals or Operators to easily view
and interpret saline leve] data.

Alarm System: Incorporate an alarm or notification system to alert users in case of

abnormal saline Jevels, helping to prevent potential medical errors or
malfunctions,

equipment




Chapter 2: System Review
2.1 Block Diagram:-

Sahne
Rottle

—- Weight

Sensor IC

[:> (Load Cell) :D HX711 :> Arduino j Buzzer

Figure 1: Block Diagram of Arduino Based Saline Monitoring System

2.2 Block Diagram Description:-

The Block diagram of Arduino Based Saline Monitoring System is as shown in figure
I. The saline bottle is connected to the load cell for measure the weight of saline
bottle. A load cell is a transducer that is used to create an electrical signal whose
magnitude 15 directly proportional to the force being measured. HX711 is a precision
24-bit analog to-digital converter (ADC) designed for weigh scales and indusinal
control applications to interface directly with & bridge sensor. Arduino is a small
microcontroller board with a USB plug to connect to the computer, which is used to
continuous monitor the weigh to saline bottle, if the weight of saline bottle come down

to threshold weight, it create the alarm using buzzer,

2.3 Hardware Components Description

Required Components to build an Arduino based Saline monitoring system are

Arduing Uno, Load cell (3kg), HX711 Load cell Amplifier Module, Buzzer and

Lonnecting wires,

I|Page




2.3.1 Arduino UNO

”m "  Dgetsl Pies
hﬂm
Ta Bx LEGw
Crystal Oscillator
yoltage Regulstor M rocontroller
Power Pory
Analog nput Pins

Picture |.

Arduino Uno Board

The Arduino Uno is g popular microcontroller board based on the ATmega328P
microcontroller chip. Here's some information about it

Microcontroller: The heart of Arduine Uno
which is clocked at 16 MHz. |t has 32 KB
(of which 0.5 KB is used for the

is the ATmega328P microcontroller chip,
of flash memory for SLOTINg your programs
bootloader), 2 KR of SRAM, and | KB of EEPROM.

Digital and Analog 1/0: The Uno has 14 digital
used as PWM outputs), 6 analog mpuis,
power jack, an ICSP header, and a

input/output pins (of which & can be
a 16 MHz quartz crystal, o USB connection, a

reset button. It can be powered cither via USB
connection or an external power supply.

Programming: The Uno can be programmed using the Arduin

0 Software (IDE).
which

Windows, macOS, and Linux. |y

for interacting with the hardware.

1s @ cross-platform application that runs on

U5es a simplified version of C++ to write programs

I'“3'-"“31'[1'!!tii:-iliry: Arduino Uno is widely used and supported in the maker community,

With g vag array of libraries and examples available. It's compatible with a wide range

4IﬂIF'IE-:l-

=




| 5csorS actuators, shields, and otlye; e 5 i
anlﬁﬂ
open Source: Arduino Uno, like other Arduing boards, is S ore. This

m.n! ﬂ‘lﬂ d:&lﬂﬂﬂ ﬂfﬂle bﬁﬂ.rﬂ arg H’Iﬂ.ﬂ}. '."'.rlllblﬂ Ehfm 0 H:Imilll. Mr}(‘ l“d
distribute under the terms of the Creative Commans Attribution Share-Alike license.

community and Resources: There's 5 large and active community around Arduino,
with forums, tutorials, and guides available online. This community support can be
pelpful for beginners as well as experienced users who may encounter challenges or
need inspiration for their projects,

Expansion: One of the significant advantages of Arduino Uno is its compatibility with
a wide range of shields — add-on boards that can extend its capabilities. Shields are
available for Ethernet, WiFi, Bluetooth, motor control. LCD displays, and more,

making it easy to add functionality to your projects without much soldering or wiring.

Arduino Uno is often recommended as an excellent starting point for beginners due to
its simplicity, ease of use, and extensive documentation and community support. It's

also capable enough to be used in more advanced projects by experienced makers and

professionals.
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Load-cell anatomy
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Picture 2: Load Cejy

A load cell is an electro-mechanica) sensor used to measure force or weight. It has a
simple yet effective desizn which reljes upon the well-known transference between an
applied force, material deformation and the flow of clectricity. They are incredibly
versatile devices that offer accurate and robust performance across a diverse range of
applications. It's no surprise that they have become essential to many industrial and
commercial processes, from automating car manufacturing to weighing your shopping
at the checkout. As technology explodes forward, many new and exciting applications
are emerging that also stand to benefit from using load cells. New advances in
robotics, haptic and medical prostheses, to name a few, all need effective ways to
measure forces and weights. New types of load cells are continuously being designed

o meet the needs of this ever-changing market.

When we use load cells, one end is usually secured to a frame or base. while the other
end is free to attach the weight or weight-bearing element. When force 15 applied to the
body of the load cell, it flexes slightly under the strain. This is similar to what happens

03 fishing rod when a fisherman hooks a fish.
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i ﬁ’hﬁman will secure the rod in (e, S widie e 155 ApOTR A pullingfﬂfﬁ'-
pe other end of the fishing line. The result of this force is that the fishing rod

o :
s, with 8 bigger, stronger fish, causing the bend 10 be more extreme.

when this action happens to a load sengor. the deformation is very subtle and not
isible to the naked eye. To measure the deformation, strain gages are tightly bonded
o the bodY of the load cell at pre-determined points, causing them to deform in unison
with the body. The resulting movement alters the electrical resistance of the strain
ga8eS in proportion to the amount of deformation caused by the applied load. Using
signal conditioning electronics, the electrical resistance of the strain gages can be

measured with the resulting signal being output as a weight or force reading.

A typical load cell consists of two parts: the main body and an attached
electrical circuit. The main body is what bears the weight or force and accounts for
most of the load cell's size. Typically, it is made from high-grade steel or aluminium,

which ensures mechanical reliability, and predictable and uniform strain distribution

2.3.3 Hx711:-

Picture 3: 1C HX 711

The HX711 is a precision 24-bit analog-to-digital converter (ADC) that is

designeq for weighing scales and industrial control applications to interface directly
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with ® Dridge sensor. It is specially made for amplifying signals from cells and
ing them 10 another microconiroljey

HXT711 s an electronic scale module, whose working principle is to convert
e measured changes in resisiance valye changes, through the conversion circuit into
clectrical output. The module communicaies with the host computer through TTL
Rs}.!!.

The dual-channel 24 Bit Precision A/D weight Pressure Sensor Load Cell
amplifier and ADC HX711 Module is 4 small breakout board: for the HX711 1C that
allows you to casily read load cells to measure weight. By connecting the module 10
your microcontroller you will be able 1o read the changes in the resistance of the load
cell; and with some calibration, You'll be able to get very accurate weight
measurements. This can be handy for creating your own industrial scale, process
control, or simple presence detection. The HX711 Weighing Sensor uses a two-wire
interface (Clock and Data) for communication. Any microcontroller’s GPIO pins
should work and numerous libraries have been written making it casy to read data
from the HX711,

2.3.4 Buzzer:-

Picture 4 : Buzzer

A buzzer or beeper isan audio signaling device, which may be mechanical,

electromechanical, or piezoelectric (piezo for short). Typical uses of buzzers and
timers, train and confirmation of user input such as a
the two electrodes, the

beepers include alarm devices,
mouse click or keystroke. When a voltage is /applied. geross
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povement of the piezo disk within the buzzer creates sound in @ similar manner as the
povemen of the ferromagnetic disk iy 4 mugnetic buzzer or the speaker cone
pentioned above Magnetic buzzer Operate at lower voltages and higher currents
(1.5-12 V. = 20 mA) compared to pigzg buzzers (12-220 v, < 20 mA), while piezo

puzzers oflen have greater MAXIMium sound pressure level (SPL) capability than
magnetic buzzers,

The buzzer is a sounding device that can convert audio signals into sound

signals. 101s usually powered by Do voltage. It is widely used in alarms, computers,
printers and other electronic progycts

as sound devices. It is mainly divided into

piezoelectric buzzer and electromagnetic buzzer, represented by the letter "H" or "HA"
in the circuit. According

10 different designs and uses, the buzzer can emit various
sounds such as music, siren, buzzer, alarm, and electric bell.

The piezoeleetric buzzer yses the piezoelectric effect of the piezoelectric

ceramics and uses the pulse current to drive the vibration of the metal plate to generate
sound. Piezoelectric buzzer is mainly composed

of multi-resonator, piezoelectric plate,
impedance matcher, resonance box, housing, etc.
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3.1 Flow Chart
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|| Load Cell has 4 wires:

Red; E+

Black: E-

White: A-

Green: A+

1| Connect load cell to HX711 and HX711 to Arduino as shown i the above figure.
Then connect the USB cable between Arduing and Computer,

3] Open Arduine Sofiware and install HX711 libraries.

4| Calibrating the load cell is the most complex task in the complete operation. Here. |
will share a simple method to calibrate the load cell which will work on every load cell
and give the most precise and accurate output.

5] After downloading all the libraries, run the below code on Arduine Software:
W{Irlijng:-

We designed and developed the entire 1dea into a device, where we integrate
2l the mentioned components into a single unit. Different wires in Load cell:
Excitation + (E+) or VCC is red, Excitation-(E-) or ground is black, Output+ (O+),
Signajs (S+) + or Amplifier+ (A+) is white, Output<(0-), Signal- (5) + or Amplifier-

uiFEgE




Fig. Connection of HX711 to Arduing UNO and load cell to HXT11.

All the components are connected as shown in the block diagram Fig . Imtially, we
connect the load cell to the Arduino through the HX711 module. HX711 module is
useful in detecting the loads that are placed on the load cell. The saline bottle is
hanged to the load cell using a hook. Load cell detects the weight of the Saline bottle.
We mitially set some particular threshold in the code wnitten, If the weight of the
Saline bottle reaches the threshold, our system sends Alent Notification (o the hospital
management. In the Alert Notification sent we can see the current level of the Saline

bottle
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INTRODUCTION

Voice-controlled home automation using Arduino is a project that
combines hardware and software to enable you to controlappliances,
lighting, and other home systems simply by speaking voice commands.
The heart of this system is an Arduino board, typically the Arduino
Uno, along with a voice recognition module or sensor. The project
involves programming the Arduino to listen for specific voice
commands and actuate corresponding devices ortasks.

Wireless Voice-Controlled Automation of the Home Based on
Bluetooth, and Wi-Fi, this project integrates a mobile phone
(application) with an integrated system to provide the elderly and
disabled with the ability to fully control their home utilities using voice
commands on their phone. The non-technical individual willfind it easy
to carry, install, configure, run, and maintain this device due to its
design. Connecting specific electrical equipment that are used in a
home is known as home automation,
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following are the Primary hardware tools that W are using 10 CONStruCt

the volce-controlled home utilities Via Android phone
Arduino Ung:

We are utilizing an Arduino Uno, which is a circuit board withan

ATmega328 built right in. It features six analog pins, a USBconnection

connector, a power jack, a reset button, and 14 digitalinput /output pins,
six of which can be used as PWM output pins. This microcontroller is
extremely simple and basic for demonstration purposes. The
Board can be powered by abattery, an AC-to-DC adapter, or a USB
cable that is plugged intoa computer. One of this microcontroller’s other
finest qualities is that its CPU has a significant amount of RAM, ROM.
and other components.




‘Bluetooth Module;
5 The Bluetooth module (HC

. “05), sometimes reflerred to as the
~oie ule, is another Important part to consider. It is utilized to

g 4
*FVT T
YR

the Arduino Uno and Android phone. The voltage that the
module requires is 3.3, The primary reasons for its

are its low voltage consumption and compatibility with
icroco ntrollers that operate at verylow volta Bes.

voltage and power. This module uses its electromagnetic behavior to
et current to control and prevent high voltage.

, se the focus of this project is using a mobhile application o

sulate household utilities, light bulbs and portable fans are among the

, are taking into consideration. Thus, this is another crucial
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In order to achjeye

the final Boals and objectives, all of the
,. onents must he developed and integrated in a real-time
ituat] Hnﬂurlngﬂusphasaufme lifecycle,

Thﬁﬁ‘ ‘where the majnl’ﬂjf of the practical approach is applied. At

R
T

-: I
'

It every earlier design, analysis, and coding step is applied to
i Em Here, we outline the wvarious functionalities we

e step- by-step to accomplish the final result in each
: Wﬁh&r with theiroutputs. We have determined that this is

g

"pnrtrnn of the project since it is the most important and
N highﬁst[mlnfattenﬁnn
* separated this phase into distinct sections in order to

he iﬂiﬁlﬂiﬂﬂﬂtﬂhﬁn process for our voice-activated home
ion project, givenits significance.
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~ ComponentsNeeded mm

¢ Fan
7 Light
“" Heater (lused light asto demonstrate)

runctionality

Given that the goal of this endeavor is to assist the underprivilegedand
altering their way of life on a dally basis. Turning on or off thelights
Z':m“ﬂ'“kﬂ}u the fan in a room can be done without having to goto the
voard. All someone needs is a smartphone with voice and internet
onnectivity.

 When the user turns on the phone, launches the developed |

ap ., ication, and says, "Light on," the lights turn on; alternatively, he may
__: s ﬂﬁ." in which case the lights turn off. This is how we can use
nice nands to operate the household utilities.

iring and Circuited
:w we'll connect the Bluetooth module to the Arduino Uno (you
-:;_.-5:--5";* use the Ethernet Shield for this demonstration, but we're using
h" :'_" goth module HC-06). Since Bluetooth uses the Universal
F s Receiver-Transmitter (UART) Protocol, we're using the
gm; mjnrnmnn-nller board's RX and TX pins. Pins 2 and 3 are
desigr ted as RX and TX pins, respectively.
pu’lhla that the Arduino Uno won't accept 3.3V in the middleof
5, In that case, we will need to convert 3.3V to 5V, althoughthis is
e OCCUTTence; in most cases, the system can handle 3.3V.Connecting
3 bﬂard to the Arduino UNO will be our next task, Now that we are

|Page



using a pre-mad o .
Fnneap ¢ four-channel relay board (which mayalso be manual), it

Is time to connect the Arduino Uno to each relay's input.

It is now "
necessary for us to connect the Arduino Uno to the

' hold
househo Uuliﬂes. The p|n5 numhﬂmd one thrﬂugtl nine indicate which

jJends of the Sv or 12v utilities the component should be connected to, and
jone end of the pins will be linked to ground (GND) from the Arduino to the

| ?ﬁmpﬂnﬂhts. The RXD and TXD pins (P3.0 and P3.1) of the microcontroller
are linked to the TX and RX Pins of the Bluetooth module. Pin 20 is
| l‘éﬂ““ﬂﬂﬁﬂ to ground, and Pin 40 is connected to +5V for the GND pin.
Note: When connecting the AC adapter to the relay board, the user should |
|| exercise particular caution,

When utilizing three components, electrical components such as

|
fans or lamps must be connected to the P0.0 to P0.3 pins via a four-

channel relay board. NPN transistors are required to power the relay
boards, which will consume very little DC voltage to drive AC loads
:mnetlmes the relay board is already incorporated in the Arduino
‘module itself, it varies from board to board).
Assembling Arduino and home utilities
We now need to talk about how the household appliances and

|Arduino Uno are put together. We used a 12v or 5v relay board to manage

thehigh voltage utilities.




Seftware Implementation

| Program Code

finclude <Arduina b
§ #include "HX711.1"

// HX711 eireujt wiring

Int Buzzer=19; // connect ir sensor to ardulno pin 9
const int LOADCELL_DOUT PIN = 2:

| const int LOADCELL_SCK_PIN = 3;

J HX711 scale;

{ void setup()

{

pinMode (Buzzer, OUTPUT); // Led pin OUTPUT

Serial.begin[57600);

Serial.printin("HX711 Demo™);

Serial.printin("Initializing the scale");

scalebegin(LOADCELL_DOUT_PIN, LOADCELL SCK_PIN);

Se ("get value: \\U"):
B IH:-P:::E{“I ¢ value(5)); // print the average of 5 readings from the ADC _
| Serlal. printin(scale.ge









' Using a g i i .
B mﬂrtphﬂm‘!. this project will enable users to remotely turn on

andoffappliances from a distance withoyt getting up from their seat.
*  We can link this featyre to the

internet so that users at a distance can
alsocontrolit, although there may be additional security risks in doing so.

i THE monitoring of elderly and disabled people’s safety can also be
accomplished with thisinitiative.

»  Additional sensors, such as sound and safety sensors, can be used to
expand this project. These sensors can also be used to regulate room |

temperature and possibly even light intensity during the day and night.




1. Seanﬂm “ﬂmm

N Ng and cozy atmosphere when they
arrive N !ﬁm living in a house where you may utilize
A ik nds on ﬁﬁoﬂlﬁ Assistant or Amazon Alexa, or simply

_ ‘assoclated device to operate every smart appliance in the
house. Voice Control commands contribute to unparalleled
seamlessness and ease, resulting in faster and simpler completion of
routine tasks. Once the Home Mate smart lights, fans, touch switches,

and much more are installed, you may use the voice-activated

assistant tochange the frequency and speedofthe Home Mate devices.

2. Accessibility and Inclusivity
Home Mate’s Voice Control technology is revolutionizing

| accessibility and inclusion in smart homes, Traditional interfaces like

touchscreens or physical switches can be quite difficult for those
with impairments or restricted movement. These obstacles are

removed with the voice feature, making it simple for every member of

the family to communicate with thesmarthome.

3, Enhanced Energy Efficiency

Voice Control with Home Mate offers a number of benefits,

one of which 1s 1mpruved energy efficiency. Smart houses are

already made to control lighting, heating, and cooling, among other

systems, inan intelligentmanner to maximize energy efficiency.
5y i
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Voice control integration gives homeowners the power to adjust
and customize how much energy they use. Additionally, Home Mate
can ofter statistics on energy consumption in real time and make

recommendations for waste reduction, which will ultimately result in
lower utility costsand agreener home.
4. Improved Home Security System

‘The provision of home security is the main goal of the home
automation system. Furthermore, every homeowner should
prioritize installing a home security camera. An additional degree of
comfort and confidence is provided by the availability of voice
feature instructions. Even while you're resting in bed or are far away,
you can still operate and manage your household appliances.
Furthermore, you can easily monitorand control security devices
using the voice-activated assistant feature.You may view a live view
video feed from your front door camera on a connected device by just
telling your Google Assistant or Amazon Alexa to "show me the front

doorcamera.”

5. Personalized Smart Home Experience

The voice control feature of Home Mate helps elevate the
level ofpersonalization available for home goods. Your understandjng
of the voice command system's operation improves with ﬁ‘lm!ﬂ
use. As a result, your routines and preferences Wl“he | 2
by the Home Mate smartdevices. In addition, the Ge _

Amazon Alexa assistants maypick up on wm :
music, preferred temperature settings, light ng 1

more.




Additional conditions include taking into account the restrictions,
| ]"'-: ch Is essential to carrying out the entire procedure successfully and

withot hiccups. As a result, the system may be utilized as much as
| pessary as long as it complies with all applicable restrictions. Given that
this project relies on Bluetooth and the Internet, it is imperative that these

Jl resources be freely accessible in order to complete the assignment.

Range: The first thing to keep in mind is that its range is limited. Since we rely
| on these services via Wi-Fi or Bluetooth modules, we must be mindful of
their range. For example, a Bluetooth module must constantly be within a
certain range in order to be linked to a mobile device, therefore it's critical to
keep this in mind when carrying out tasks. Since the Bluetooth range is

limited to 10 meters when we utilize it. But by using the internet, we can get

around that problem.

Voice

| One of the main issues for non-Americans will be voice, It needs an
American accent because I'm using Google Voice recognition software to
interpret the voice as a command. It will not understand voices with UK
| accents, therefore anyone from Scotland or the UK may have some trouble
managing it.

Expertise: If there is anything that has to be changed, we will need mm |
For example, If someone purchases our product and wishes m_'rj'
house, he will also need to expand the system, At this stage, in order to alter
amend, edit, or remove any command from the system, " i
skilled programmer.
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mm for home utilities is a fantastic advancement in the
ﬂmﬂﬂ space because it uses only wireless technology to
h the connection. Numerous programs for Android have been

Teated to start working on this technology, which also includes voice-
tivated wheelchairs, among other things, All of the earlier trials and

studies that we have conducted have made use of the same notion to be

J implemented in an effective manner, allowing more people to benefit from
| things that just require a spoken command to function, such as residential
utilities. There is little doubt that if this tech nology is applied more widely, it
will revolutionize people'slives.

We have launched a platform after conducting extensive research and
analysis; further work in this area may yield an improved format down the
road. However, given all of the current technology, this is novel in a lot of
ways and merits widespread acceptance due to its benefits for the elderly
and other specific populations. Wirelessly controlling appliances like fans,
lights, and heaters is unquestionably a remarkable advancement in this
century; yet, security flaws and vulnerabilities continue to be a source of
concern in an effort to improve upon this technology even more.

To make life even easier, we are focusing more on this technology. In §
lhis century, everyone is concentrating on making people's lives more
| comfortable. This is but a single step toward the ultimate objective ther

are still numerous obstacles to overcome. The legal, aﬁﬂql, social, and
| environmental considerations must always hm isideration
when proposing a project because these are the funda

activity done for the um!ﬂm mﬂ'ﬂm
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