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e ssure

A Real - time Optimizing Water Utilization Technique for
Exactitude Agriculture Using WSN and GSM Module in Indian
Agricultural Sectors

Prathyusha, Kuneha' and M, Chaitanya Suman?
DOL: 16.9734/bpittpmes/v1 1/8173p

e e

ABSTRACT

India is the agriculture based country. Our ancient people completely depended on the agricultural harvesting,
Agricultural sector jg playing vital role in Indian cconomy, in which irrigation mechanism is of key concern.
ntrol the wasta the fi ing { igati i

saving in all the aspects.

For the precisely monitoring and controlling of the agriculture filed, different types of sensors were used. To
implement the proposed system ARM LPC2148 Microcontroller is used. In this work an ARM LPC2148
Microcontroller based drip Irrigation mechanism is proposed, which is a real time feedback control system for
monitoring and controlling all the activities of drip irrigation system more efficiently.

The information is given on user request in form of SMS. Eg. GSM modem can be controlled by standard set of
AT (Attention) commands. These commands can be used to contro] majority of the functions of GSM modem,
GSM serves as an important part as it is responsible for controlling the irrigation on field and sends them to the
receiver through coded signals. GSM operates through SMS’s and is the link between ARM processor and
centralized unit. GSM technology is used to inform the end user about the exact field condition, The drip
method of irrigation has been found to have significant impact on resources saving, cost of cultivation, yield of
crops and farm profitability,

Keywords: Axus LPC 2748 microcontroller; GSM: temperature; humidity; soil moisture; leaf sensor; PH-
level; phase sensor.

1 Introduction

. e s st

LT = — e

‘Deparimens o E.C.E, NRI Instityte of Technology, Pothavarappads, Agiripalli(d), Vifayawada, 4P, ndia,
Department of E.C.E, Vignan's Nivula Instingte of Technology and Seience for Women, Guntur, 4 P, Inelin.
*Correspomfing author: E-mail: pmlhyuslzakuncha@gmain’. com;
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3 Methodology

In general, the sepsors will give analog output but our processor will accept only the digital data. So we have to
connect all the sensors to the ADC channe] pins which are in-built to the processor. The total cireyjt
arrangement is shown in the below figure (j.e, Fig. 1). LCD is for the field display purpose. In the circuit the
GSM module wil] contains a Subscriber Identity Modige (SIM) user can communicate with this SIM-Numbey.
When the particular command activated or given by the user, immediately the corresponding sensor will

facilitates the end uger to response immediatcly further to avoid or to provide the proper supply of water for crop
irrigation. Here we are using total seven Sensors to monitor the field condition. Those are Temperature,
Humidity, Sofl moisture, Leaf sensor, PH sensor, Water Level sensor, Phase sensor. All these devices are

.’"
m-_______-_\_’_\_ \ R
" Temperature | 16*21LCD Panel }
Sensor e ——

Soil
Moisture  frmic ™~
e mes—
Sensor
\
———
ARM 7TDM) o ,{ MA"'BZJ
LPC2148 T
- on ]. B L —— e
Sensor I| / __J Mcmr—l( j
J 3 A 2
S — . ] ' '
(- Level !,__ e Uriver :
Sensor |
oo K‘“ [ Motara )
Phase ' I
l Sensor o ‘.‘
\ — ‘-.\

Fig. 1. Block Diagram of Real - Time Irrigation System

¢  To monitor weather leafs are healthy or not, _

* The PH sensor is used to monitor the soil condition, weather the soi] baving harmful acidic nature or
normal base nature. If acidic Dature is present means we have to dilute the content and neutralize it or we
will provide the necessary fertilizer,

* In case of soil moisture, we will check weather soil is dry or wet. Ifit is dry means, this condition is very
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A wetted profile developed in the plant's root zone is as shown in Figure above, Its shape depends on soil
characteristics, Drip irrigation saves water because only the plant's root zone Teceives moisture. Little water is
lost to deep percolation if the proper amount js applied. Drip irrigation ig popular because it can increase yields

5 Circuit Diagram of Real — Time Irrigation System

So we are giving 3.3v from the LM317. This is the device can provide 3.3v to the processor, For remaining
devices will get supply from our power supply circuit will give 5v output. MCU-based home wireless control
centre is used along with one WSN centre node module and several datg collecting nodes, GSM module, GSM
network and mobile phone. The WSN data collecting node modules are connected with different types of
Sensors. ' . : '

When the components are activated, all the Components will read and gives the output signal to the controller,
when the user want to get the information then user should have to send a message from his mobile and
immediately cotresponding readings will send short message to the users through the GSM. module and GSM
network immediately. Here we use only GSM for prototype development.
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8 Future Enhancements

By developing a Smart Wireless Sensor and by using upcoming teehniques a farmer can increase his profit by
solving different problems that are faced by the farmer in his routine life. And also to involve ARM — Coniroller
with a video capturing by using an MMS facility about the crop position and at the same time sending video to
the farmer, Internet of Things (1oT) is a neiwork of sensors and comnectivity to enable application like
agriculture optimum irrigation with efficiency of feedback control method. Trrigation can also be done using’
solar iracking systems. Apart from ARM LPC2148, PIC Microcontroller, Arduino, Raspberry Pi
microcontrollers can be used.
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