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ABSTRACT

Nowadays, the monitoring of weather is utilized
make many important decisions on a daily routirge.
by using one of the technologies, this alarm syste
designed for real-timgeather station using Arduir
and GSM module. This reéilme weather station is
send the LCD display and the alert to the uset
short message sending (SMS) in the wake «
critically of an event which is predefined by theeu
One of the importanapplications of the system is
send the alarm message to the defined mobile
number. This system is to be convenient

monitoring the weather conditions without man
efforts.

Keywords: Arduino Uno, GSM Module, Temperature
and Humidity Sensor (DHT11), Wind Speed Sensor,
LCD display.

INTRODUCTION

Basically, SMS alarm system is the warning wf
sends important information of weather data. Wee
is the state of the atmosphere, that it is hotadd,«
wet or dry, calm or stormy, clear or cloudThe
weather conditions are closely relative to
production, the agricultural field, human life asd
on. So people are trying to forecast the wee
condition with many methods. This system
designed for sending the important SMS that lir
wind speed and temperature value by the 1

PROPOSED SYSTEM
Arduino Uno (ATmega 328P)

or either using a coaxial cable using a portableg
supply. On the Arduino Microcontroller, sketches
be wuploaded using Arduino IDE (Integra
Development Environment).lt has 14 digi
input/output pins (of which 6 can be used as P'
outputg, 6 analog inputs, a MHz crystal oscillator,
a USB connection, a power jack, an ICSP header
a reset button. It contains everything neede(
support the microcontroller; simply connect it tc
computer with a USB cable or power it with a -to-
DC adapter or battery to get started. It takes i
voltage in between 7-12V.

Features:

Microcontroller: ATmega32

Operating Voltage: 5V

Input Voltage (recommended)-12V

Input Voltage (limits): 620V

Digital /0O Pins:14 (of which 6 providPWM
output)

Analog Input Pins: 6

DC Current per I/O Pin: 40 m

DC Current for 3.3V Pin: 50 m

Flash Memory: 32 KBof which 0.5KB used by
boot loader

SRAM: 2 KB

EEPROM: 1 KB

Clock Speed: 16 MHz

SRAM: 2 KB

EEPROM: 1 KB

Clock Speed: 16 MHz

VVVY YVYVVVY
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In SMS alarm system, Arduino Uno board is useSoftware Requirements:

Arduino is an open source device, a prototypingd
consisting of ATmega 328P microcontroller provid
a 5V and 3.3V output voltage option. It takes in
voltage from either connecting USB to the cwter

The Arduino is open source Integrated Developn
Environment or Arduino Software (IDE). It contaia
text editor for writing code, a message area, &
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console, a toolbar with buttons for common funciorDHT11 Sensor

and a series of menus.
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Figurel.

Arduino Uno (ATmega 328P)

GSM Module (SIM 900A)
GSM/GPRS Modem-RS232 is built with Dual Ban
GSM/GPRS engine-SIM900A, works on frequenci
900/1800 MHz. The Modem is coming with RS23
interface, which allows for connecting PC as wall
microcontroller with RS232 Chip (MAX232). The

baud rate is configurable from 9600-115200 througﬁ

AT command. The GSM/GPRS Modem is havin
internal TCP/IP stack to connect with internet vi
GPRS. It is suitable for SMS, Voice as well as DAT
transfer application in M2M interface. The onboar
regulated power supply allows the wide

calls, SMS, Read SMS (attend the incoming calls a
internet etc.) is made through simple AT commands

Features:

Dual band GSM/GPRS 900/1800MHz.
Configurable baud rate.

SIM card holder.

Built in network status LED.

Inbuilt powerful TCP/IP protocol stacks for
internet data transfer over GPRS.

Control via AT commands.

Low power consumption: 1.5mA (sleep mode).

YV VVVVY

Figure2. GSM module (SIM 900A)
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range
unregulated power supply. Using this modem, audio

The DHT11 is a temperature and humidity sensor. It
iIs calibrated against a digital signal output. The
DHT11 ensures reliability, high efficiency and
stability for a long time which is present with thelp

of this digital-signal-acquisition exclusive tectue.
This temperature and humidity sensor have an NTC
temperature component for measuring the temperature
and a very high-performance 8-bit microcontroller
connected for humidity, which is cost effective and
provides an excellent quality and fast responsktyabi
with anti-interference. It consists of 4 pins frdeift to
right Vcc, Data, NC (not connected) and GND. There
are mainly three (Vcc, Data and GND) pins which are
used.

(lEeatures:

Full range temperature compensated.
Relative measuring of humidity and temperature.

& calibrated digital signal.

» Outstanding long-term stability.
Extra components not needed.
Long transmission distance.
Low power consumption.

) 4 pins packaged and fully interchangeable.

nd

Figure3. DHT11

Wind Speed Sensor

Wind speed, or wind velocity, is a fundamental
atmospheric rate. Wind speed is the rate of the
movement of wind in distance per unit of time. In
other word it is the rate of movement of air flow.
When the air is moving from high pressure to low
pressure then the wind speed is occur. It can be
reported in a couple of ways: knots or nauticalesnil
per hour, or statute miles per hour. Besides begagl

as part of a weather monitoring station there amayn
other situations where measurement and knowledge of
the wind condition helps in decision-making such as
pollution control, safety of tall structures, canitiof
wind turbines, studies on the effects of wind oops,
management of ships and aircraft landing systems.
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Moreover, by using anemometer we able to measu#€ Communication

wind speed which is useful to predict when themssor I2C is a multi-master protocol that uses 2 sigiradd.

will reach a certain area, what equipment might Bhe two I2C signals are called ‘serial data’ (SCehpd

necessary for the outdoors and how much preparatisarial clock’ (SCL). There is no need of chip stle

an individual might need to take to be safe withi(slave select) or arbitration logic. Virtually any

their home during inclement weather. Generally,dvimumber of slaves and any number of masters can be

speed is measured with an anemometer. connected onto these 2 signal lines and communicate

between each other using a protocol that defines:

» T7-bits slave addresses: each device connected to
the bus has got such a unique address

» data divided into 8-bit bytes

» a few control bits for controlling the
communication start, end, direction and for an
acknowledgment mechanism.

Physically, the I°C bus consists of the 2 activeewi
SDA and SCL and a ground connection. The active
wires are both bi-directional. The 12C protocol
specification states that the IC that initiates sdad

Figure4. Wind speed sensor transfer on the bus is considered the Bus Master.
Consequently, at that time, all the other ICs are
Features: regarded to be Bus Slaves.
» DC power supply: 10~30V DC. ;
» Communication Interface: Pulse output.
» Measuring range: 0~60m/s.
» Dynamic response time0.5s.
» Starting wind speed:0.2m/s.
» Load capacity: NPI®100mA.
Liquid Crystal Display (LCD) Figure6. 16x2 LCD 12C modules

A liquid crystal display (LCD) is a display module
with liquid crystals and backlight by LEDs. A 16xSDES!GN AND §RPLEMERIATION

LCD display consists of two rows of display with" this system, Arduino and GSM module are used

each row consisting of 16 characters. LCD Modu?@h'Ch conne”cted to the input sensors "wind speetl an

has 16 pins and operates with 5V. Power pins irs p €TPerature” and to output SMS alarm message and
1,2, 3, 15 and 16 are used to supply for the meodsl LCD display. Arduino is an open source hardware

well as the backlight LEDs. The voltage to thgrototyping ’ platiorm, which "?IIIOWS an  easy
contract adjust pin (Pin 3 or VEE) is usually give plementation of sensors and interactive element.

from a potentiometer and will control the contrabt irstly, all the components are initialized by sy

the actual display when the POT is adjusted. Theze the requizjed podv_ve_r (l)f fSVL'l Tk;eAw(ijnc_l Speed S(E:)nso(; s
8 data pins for transmitting 8bits of data i.ebyte of connected to digital pin 4 of Arduino Uno board.

data at a time. The LCD can be used in either 8 {-lT_l_l is a Sensor to get the tempera_tu_r_e and
mode or 4bit mode. umidity value which is also connected to digital p

5 of Arduino Uno board.

SIM 900A
Wiad Speed ﬂ
Sensor GSM

Module

0 o M
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A = e oooonoooo e Hlum]rhry Sensor Dy
— e ttl.l‘)l(ﬂ h-€00)|caq—wl:".lﬂ'lﬂ(0| . .
““““““ a8 Figure7. Block diagram of SMS alarm system for
Figure5. LCD display weather station
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The Arduino reads the input sensors by mean &hen the temperature condition is over 40°C, it
related pins and implements the program by ID&nds the text “Warning! Temp SMS” to LCD

software. It sends the alarm message to the defirdidplay. And also when wind speed condition is
mobile phone number by using GSM module whereached over 40 mph, it sends the text “Warning!
maximum temperature and wind speed are reach®¥dnd SMS” to LCD display.

The gathered data is serially fed into a computer,
which uses the com port to communicate with the
Arduino device and the data recorded is stored in a
text file. The GSM module is used to send/receive
messages and make/receive calls just like a mobile
phone by using a SIM card by a network provider.

The GSM shield is connected with Arduino board and
then plugging in a SIM card from an operator that

offer GPRS coverage. The connection of the shield
makes its TX to the digital pin 2 and RX to digifh

3 of the Arduino Uno board.

Figurel0. LCD display result output over
condition

Once the temperature goes above 40 °C, a SMS alert
message is sent “Warning!!!, Temperature is over 40
Degree Celsius.” to the defined mobile phone number

The system is programmed to display data on LCRY using GSoduIe. T Pr————
display continuously. It is the real time resultadaf g Ve s O
the system. So the impartant information of thedwin
speed and temperature data is clearly seen onGbe L
display.

Figure8. Schematic working diagram of the system

Warning!!!, Temperature is over
40 Degree Celcius

Warning!!!, Temperature =
54.02

e

{?p Type text message >
Figurell. SMS alarm message for over
temperature

And also, the wind speed data goes above 40 mph, a
SMS alert message is sent “Warning!!!, Wind Speed
is over 40 MPH.” to the defined mobile phone

Figure9. LCD display result output number.

<l
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Warning!!!, Wind speed is over 40
MPH

Wind Speed =

45.68

ﬁ_) “"-‘ text messaqge ?

[u

Figurel2. SMS alarm message for over wind speed

0

CONCLUSION
The system deals with designing a simple and |
cost real-time weather station using Arduino Uno,
GSM module, temperature and humidity sensor
(DHT11), wind speed sensor to monitor weather
conditions of the desired location and send it to a
defined mobile phone number at distant location
through SMS. Effective integration technology has
been used to ensure the sustainability of theostati6-
Versatility in execution of data takes the pridethod -
effectiveness of the product in different condion
This concludes that the present work was a succlss
and it will provide a competent method for monitayi
real time weather readings and help farmers whose
livelihood depends on the weather in a country to
produce better quality crops. The SMS alarm message
system is often utilized to make many important
decisions on a daily routine. These weather fotscas
are issued to reduce property damage, reduce crop
damage, save lives, and so on. Therefore, Limitatio
of the system are mentioned below:
» The amount of sensor is less.
» Itis not web based system.
» It is needed the GSM/GPRS network for SMS
messaging.

FUTURE SCOPE

In future, sensors are used as much to analyze the
weather station and a web interface or servicedal f
the data directly to internet could also be bduile
system can be improved by adding new functionalitie
like wind direction sensor, LDR sensor, rain fall
sensor, moisture sensor and etc. Furthermore, this
system can be used in the production, the agriailtu
field and etc.
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