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Abstract: Internet of Things (10T) is a most emerging and
advanced technology that works on computing and
communications. The survival of human beings in the world
depends on the agricultural sector. The traditional agriculture
methods are to be replaced with smart technologies. In order to
minimize the cost, maintenance and monitoring the farms the
technologies are used. The smart sensors sense the parameters
like temperature, humidity, water level, soil nutrition’s and PH
levelsare monitored. I n thispaper 10T methodsare used for smart
farming

. INTRODUCTION

New methods are essential in agriculture to supervise the
crops in controlled environment like greenhouses and to
replica of the environmental conditions of particular areas to
obtain the products locally. The variations of the weather
conditions impact on the crop yielding and can be managed
with controlling the parameters like humidity, lighting and
temperature. The main objective of modern agriculture is to
increase the crop yield in the form of quality and production.
One such advance in agriculture is hydroponics, which
increases the soil spread and productivity [Resh 2012]. The
requirement of fertilizer increases by eight to ten times, when
compared to open field crops. Hence, it requires an optimal
usage of water and fertilizers in these agricultural systems.
The release of nitrates and potassium from the agricultural
system into drainage causes environmental pollution [2].

The alternative method to hydroponic is to recirculation of
the water, developed in Netherlands.

The major setback of re-circulation is increase of the salinity
of water and reduces the productivity of crops. In the present
years, the use of Smart IT and communication technologies
has enabled the accurate monitoring and control. Current
sensor technology estimates the parameters accurately and
enables the actuators to control and manage the changes in
climatic factors and enriches the fertility of the soil with
added nutrients.
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The usage of modern computer intelligence technology plays
animportant rolein futureimprovement in the productivity by
minimizing the diseases and regular intervention of human.
Hence, the solution is use modern computer intelligence to
automeate the agriculture is the future, but it requires to build
new framework to integrate the hardware and software for
better management of crops.

In recent year the sensor technology has evolved alot, which
are required for automation and acts as a gateway. The
traditional Control units are replaced by Cyber-Physical
Systems (CPS), which has capabilities|ike computing, storing
and communicate, control and interact with other processors.
Cpsconsist of collect the datafrom the sensors, processit and
activate the actuators to meet the requirements[3] . Thecloud
computing technology, the data is collected through the
sensors and communication channels, are saved in data
center. Thisdata can be accessed by remotely by web services
such as remote computer and smart mobiles phones.

. LITERATURE SURVEY

There are various emerging technologies for agricultural
applications like GPS, soil monitoring and soil parameters
estimation based on the output of sensors. The concept of
precision agriculture using |0T platform was first introduced
by Miguel A,for cultivation of crop by saline water and farmer
are always connected with the plant area by processing the
data set obtained from the sensors[4].

The cloud enabled Clay-Mist Measurement Index was
implemented by taking plant temperature and humidity
directly connected to the plant was proved that the accuracy
has been improved to 94% faster [5].

Later the agricultural application wasintegrated with wireless
network in order to monitor the crop . Two different sensor are
used at each node to measure the parameter of the crop like
temperature ,humidity and compared with actual crop by
taking the image. The above parameter plays a curial role for
decision making about the growth of the plants. This method
has higher stability of sensor and power consumption is low.
In modern days, powerful tool like vertical farmingisused for
measuring the environmental factors to enhance the crop
yielding [6]. The extensive usage of the internet in past few
decades has bought many advantages to the human life .The
major advantage is collection and processing of large data in
real-time through the internet. In this circumstance, the |oT
systems are better suitable for agricultural sector. They can
control the parameter of the field and act accordingly by
collecting the inputs from the sensor.

Cloud Computing
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Fig.1 Thebasic ar chitecture of the cloud computing

The basic working principle of the cloud computing is sharing
of software and hardware related information to computers
and all other equipment’s when demanded through internet.
[2]. Cloud computing defines an aternate method of
addition, using and exchange of IT services which works on
internet, which provides dynamic, expandable and real time
resources by means of internet. It has the following features:
Polling of resources, access of internet, fast elasticity,
on-demand service and calculability. It provides the resource
sharing in cheaper cost and offers the other services such as
Software as a service(SaaS), Infrastructure as a Service(laaS)
and Platform as a Service(PaaS) in minimum cost. To the
agricultural data, cloud computing can be used and for
implementing the smart farming using the 1OT .

There are many suppliers can pay for your data either
transfers data through direct link or internet. The main
problem with the direct link into the cloud makes the data
uncontained, because the traffic was not online. Cloud
computing is an efficient and simple technique for calculating
the resources for accessing the data and programs from the
central computer systems.

Internet of Things (I10T):

The basic architecture of the loT is shown in figure 2, It
consist of three different layers like, Data collection layer,
Information exchange layer and Application layer. The data
collection layer contains two-dimensional RFID tags and
reader, code tags with readers, Sensors, cameras, GPS, sensor
network and gateways, other related equipment’s. The
Information exchange layer works on 10T and
communication skills like mobile communication, internet
with a converged network formed by both, which contains
information and management centres , cloud computing and
expert systems. The integration of 10T with engineering
knowledge , to achieve wider range of application by
combining the intelligence technologies are carried out in the
Application layer.

It contains different servers, the objective of these servers
includes collection of data, transformation of data and
analysis as per user requirements.
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Fig .2 Architecture of the IOT for agriculture sector

The collections of the real time parameters like temperature,
soil moisture and soil temperature are most critical for the
agricultural production. The real-time data of the agricultural
production can be acquired by use of 10T and GPRS, or by
means of WEB, WAP and SMS.
The IOT aims at the target , construction of data in yield
growing and carrying out systemic attention towards farm
area ,yield pattern ,yield growing, the breakout, progress of
agricultural damages ,yield output and so on. The monitoring
system consist of wireless sensor network and distant
monitoring data centre.
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loT Instrumented Agricultural Field

Fig.310T based SMART farming
Zig Bee Sensor are placed at each node set to collect the
information like air temperature ,moisture, soil temperature
,moisture and CO2 concentration and so on. The monitoring
and control centre receive the data ,analyze the data . If there
isany deviation in the data set beyond the set values, it makes
alarming signal.
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The mobile phones or remote computer can be used to read
the real-time data set, monitor and control the environmental
conditions of the agricultural farm [7-12].

In this paper present could computing application to 10T
smart farming to predict the irrigation regquirements of the
field exploitation the parameters like soil temperature and
wetness and climatic conditions together with the forecast
information from the internet. The sensor placed at the nodes
senses the soil wetness, soil temperature and UV light.

[11. DESIGN

The parameter are defined asinputs to the software
1. Availability of fertilizers at the site, analysis of water
required.
2. New nutrition solutions are defined as |

A. Quantity of the mixture.

B. Water sources and choice of the available fertilizers.

C. Irrigation tank target
3. Calculating the mixture volume with water to dilute the
excess nutrients.
4. Addition of missing nutrients.
In this paper hybrid machine learning has been used for
prediction of the soil moisture and forthcoming day based on
the past data. The sensor place at root of the plant gives the
moisture to manage the crop production.

IV RESULTSAND DISCUSSIONS

First and second cycle of vegetable crop
First cycle | Second cycle

No.of plants 626 256

Plantsper m* | 2.4 15

Total 2056 2546

production

Fruit per plant | 2.3 5.9

Table.1l: Comparison of revenue generation of vegetable
crops between first and second cycle

As seen from above observations, in the closed cycle the
production and water saving has been improved in term of
volume of water used for irrigation and the fruit per plant also
increased by 89% from first and second cycle.

As seen from the results it can be concluded that the
production levels has been improved sufficiently and at the
same time the water usage is optimally maintained and the
revenue generation is also increased.

V CONCLUSIONS

The IOT -based smart farming production system has been
built to ensure the productive of the land remains constant on
the long-standing wish of the future farmer. In order to protect
the environment and address the societal problems and
worrier for safe food. The agricultural production based on
the IOT technique through software that works on GUI was
designed. The quality of the agriculture products can be
improved using the 10T technique because farmers can
involve in the process cycle starting from the seeding to
selling. The main advantage of 10T technology isthe efficient
quality of the product with minimum utilization of the
resources. This make new era in the agricultural sector
majorly like heavily populated country like India.

Retrieval Number: A4853119119/20190BEIESP
DOI: 10.35940/ijitee.A4853.119119
Journal Website: www.ijitee.org

3457

I nter national Journal of Innovative Technology and Exploring Engineering (1JITEE)
I SSN: 2278-3075 (Online), Volume-9 I ssue-1, November 2019

REFERENCES:

1. Resh.H.M , Hydroponics food production:A definitive guide book for
advanced home gardener and the commercia hydroponics
grower(7th.edu).CRC Press.

2. Migue A.Zamora-Izuierdo, jose Santa, Juan
A Martinez, VicenteMartinez,AntonioF.Skarmete, “smart farming IoT
Platform based on edge and cloud computing”Bio-system
Engineering,2019.

3. An, W.,Wu,D.,Ci,s. Luo,H.Adamchuk.V, Xu.Z ., “Agricultural cyber
physical systems. In cyber system: Foundations, Principle and
applications ,2017.

4. MiquelA.Zamora, Izquierdo, joseSanta, Juan A,Martinez, Vicente
Martinez, Antonio F.Scarmeta, " Smart farming |oT platform based on
edge and cloud computing”,2019.

5. Mahammad Shareef Mekala, P.Viswanathan, "
CLAY-MIST:loT-cloud enabled CMM index for smart agriculture
monitoringsystem”,2018.

6. Zhao Ligiang, Yin Shouyi, Liu Leibo, Zhang Zhen, Wei Shaojun,s A
crop Monitoring System Based on Wireless Sensor
Network sELSEVIER,Procedia Environmental Sciences-2011.

7. Fan TongKe, “Smart Agriculture based on Cloud Computing and [oT”,
Journal of convergence information Technology, vol.8 nov.2013

8.  Archana and Priya, "Design and Implementation of Automatic Plant
Watering System" given at International Journal of Advanced
Engineering and world technology, vol-04, Issue-01, Jan-2016.

9. S. A. Salunke,“An Overview on Wireless Sensor Technologies for the
Development of Agriculture”, S. Y. Chincholikar, S. P. Kharde,
International Journal of Computer Science and Mobile Computing,
Vol.4

10. Issue.6, June- 2015, pg. 416-418.

11. Li Jianting, Zhang Yingpeng, "Design and Accomplishment of the
Real- Time Tracking System of Agricultural Products Logistics
Process."EProduct E-Service and E-Entertainment (ICEEE), 2010
International Conference on, pp.1,4, 7-9 Nov. 2010.

12. Dayaker, P., Honey Diana, , Chandrasekhara Reddy, T., Mallikarjuna
Reddyreddy, A.” Advancements of security and privacy of sensitive
data cloud computing” Jour of Adv Research in Dynamical & Control
Systems, Vol. 10, 11-Special Issue, 2018.

13. A.Mallikarjuna, B. Karuna Sree, “ Security towards Flooding Attacks
in Inter Domain Routing Object using Ad hoc Network™ International
Journal of Engineering and Advanced Technology (IJEAT), Volume-8

Issue-3, February 2019.
. INTUH(ECET) ), M. Tech (Computer Science and

Engineering) from Nagarjuna University He has
pursuing Ph. D. in Computer Science Engineering from K L University. His
areas of interests are Internet Of Things Security, etc. He has published
research papersin International Journals and conferences.

AUTHORSPROFILE

Mr.C.Ramakrishna has an experience of working in
the reputed institutes including state technological
University at various levels He obtained B.Tech
(Computer Science  and Engineering)from

B.Venkateshwarlu working as assistant professor in
department of Computer Science and Engineering at K
G Reddy College of Engineering and Technology

Dr. J.Srinivashas an experience of working in the
reputed ingtitutes including state technological
University at various levels. He obtained B. E.
(Computer Science Engineering) from Osmania
University(CBIT), M. Tech (Computer Science) from
JINTUACEA (Autonomous). He has completed Ph. D. in Computer Science
Engineering from Sunrise University. His areas of interests are Computer
Networks,Mobile Adhoc Networks,Information Security, etc. He has
published research papers in International Journals and conferences. He
promoting research activities, projects, Internship, etc. in the various areas
of Computer Science & Engineering.

Published By:
Blue Eyes Intelligence Engineering
& Sciences Publication

Exploring Inno:



loT based Smart Farming using Cloud Computing and Machine Learning

He is having skill sets of administration, leadership roles, academic and
non-academic roles and responsibilities, dynamic, dedicated and result
oriented towards the achievements of the Institution.

Dr.S.Srinivas working as assistant professor in
department of Computer Science and Engineering at K G
Reddy College of Engineering and Technology and also
pursing Ph.D in Computer Scienceand Engineeringat K L
University ,Vijayawada

Retrieval Number: A4853119119/20190BEIESP Published By:
DOI: 10.35940/ijitee.A4853.119119 Blue Eyes Intelligence Engineering
Journal Website: www.ijitee.org 3458 & Sciences Publication

Exploring Innovation'



