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Abstract— Proposed paper gives information about how the 

cloud computing is helpful for the agricultural sector. Cloud 

computing plays a very important role in the field of 

agriculture, in which nearly 70% of our India population is 

completely depend on the agriculture. The major income of 

the India is from the agriculture only. Because the farmers of 

India are still following the crude method of farming, that 

reduces the productivity and they will not be able to get more 

profit. Use of cloud computing technology may increase the 

productivity and profit percentage of the farmer. Cloud is one 

of the technology where all the information are stored, and 

can be accessible from anywhere at any time by the end users. 

Agriculture cloud contains the information about the climate, 

soil fertility, humidity, fertilizers, crop details, insecticides 

and other information that helps the farmers to improve their 

knowledge and to take good decision about the variety of 

crops to be select for cultivation. This paper informs about 

the agricultural cloud, services provided by the cloud, role of 

cloud computing in agriculture, benefits of cloud computing 

in agriculture, challenges of agriculture and deployment 

models, different technologies used in cloud computing. 
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I. INTRODUCTION 

A. Cloud Computing 

Cloud computing describes a variety of computing concepts 

which involve huge amount of computers which are 

connected through a real-time communication network like 

the Internet. The uninterrupted and constant increase in the 

growth of the computer and network technology, results to 

the drastic changes to takes place in the several sector of the 

world. In this the cloud computing is also one of the 

technology that is utilized by many of the sectors according 

to their requirements. Cloud computing has its own 

applications in various fields such as agriculture, medicine, 

marketing, mining, science, education etc. based on its work. 

The cloud computing is considered as the third pillar of the 

internet technology because the major occupation of India is 

agriculture. The outdated method of cultivation is followed 

by the farmers of India, so there is a gap between the supply 

and the demand chain. It will impact negatively on the 

farmer’s economic conditions and the national income of the 

country [3]. 

NIST Definition of Cloud Computing “Cloud    

computing    is    a    model    for    enabling convenient,  on-

demand  network  access  to  a  shared pool   of   configurable   

computing   resources   (e.g., networks, servers, storage, 

applications, and services) that  can  be  rapidly  provisioned  

and  released  with minimal   management   effort   or   service   

provider interaction. Resources of cloud are storage, network, 

specialised hardware, and other services. Cloud is made 

available to the user community using three service models 

they are: software as a service (SaaS), platform as a service 

(PaaS) and infrastructure as a service (IaaS). SaaS provides 

the services for the users directly from the cloud that can be 

used without installing on the system to build the web 

applications etc. The users can access different databases and 

software services that are existing on the cloud. Instead  of  

installing  a  software  at  the  local  machine  the   user  can  

use  it directly  from  the  cloud. There by the software 

purchase and installation cost is saved.  Further user is not 

responsible to install the latest updated version of the required 

software. Cloud service provider keeps the updated versions 

of the software to be made available to the users.PaaS is the 

service provided by the cloud that will give the ready 

platform where the required software can be configured and 

installed. PaaS will provide the best environment for the 

designing of the software. The cost and time in arranging the 

required platform is saved in this model. PaaS is used for the 

development of the specific application with the low 

redundancy. PaaS will help in the hosting of the application 

[2]. The security of the application is maintained in the cloud. 

In IaaS the infrastructure like virtual machines, storage, 

network, IP addresses and other specialized software or 

hardware resources through high speed networks are made 

available to the users [1]. In the model user can access the 

remote cloud resources (hardware / software) through   high 

speed network. 

Fig-1 represents the how the cloud services is useful 

for different fields. Some of the services of cloud are 

Microsoft Assure, Amazon.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            

 
Fig. 1: Structure for cloud services 

II. DEPLOYMENT MODELS 

Cloud can be deployed in 4 different models they are: public 

cloud, private cloud, community cloud and hybrid cloud. 
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A. Public Cloud:  

In  public  cloud,  cloud  infrastructure  and  services  are  

accessible  in  the  public for free. Cloud  services  are  made  

available  to  the  public  on  pay  per  usage  basis. In this 

public cloud any of the user can be able to access the required 

information from the cloud [6]. 

B. Private Cloud:  

Here the cloud infrastructure is owned by the particular 

organisation. The authorised or the members of the 

organisation are able to access the information from the 

private cloud. Security at this level is more when compared 

to the public cloud. 

C. Community Cloud:  

The cloud infrastructure share the information for the specific 

community. It should contain the common or the related 

characteristics. 

D. Hybrid Cloud:   

The cloud infrastructure comprises of two or more clouds 

then it is hybrid cloud. 

III. CLOUD COMPUTING IN AGRICULTURE 

The scientists and researchers around the world are proposing 

the innovative procedures to be applied in the agricultural 

processes to increase the production as well as optimum 

supply of the agro products.  Supply of the agro products 

includes marketing and selling of the products. In the current 

environment cloud computing is another technology which 

has its great impact on the agricultural activities around the 

world. This section presents a brief overview of the 

applications of cloud computing in agriculture. 

Information and communication technology (ICT) 

comprises of communication devices and applications such 

as radio, television, cell phones etc.  The new area of ICT 

developed called as cloud. It has more information and all the 

data bases are updated with the continuous connectivity with 

low investment cost. 

Two major problems that can be solved are: 

 Problem of farmer can be solved with the help of the 

centralised data. 

 Migration problem can be solved 

A. Agricultural Cloud 

Agricultural cloud is the centralised location that is used to 

store the data at the central cloud. It includes various separate 

databases which stores the information about the soil, 

weather, crop, pesticides, land, farmers etc[2](FIG-2). This 

data can be accessed by the farmers, experts, consultants, 

researchers etc easily at any time from any location through 

the devices that are connected to the cloud system. These all 

information can be used by the farmers from the cloud with 

the help of the internet facility and increase facility and 

increase their productivity rate and profit. The cloud will help 

the agriculturist to market easily without the help of any of 

the middle ware person.  If any of the problems faced by the 

farmers can be easily solved by taking the advice of the 

experts or with the help of information that is been stored in 

the cloud. It becomes easy for the farmer to take the decisions 

of the growing crops based on the information available in the 

cloud. The practical approach that is used by the cloud 

computing will create the whole ecosystem, with the help of 

sensors and the monitoring tools that will collect the soil data. 

The sensor will detect the fertility of the soil and moisture 

content present in the soil. These type of information is stored 

in the cloud and can be accessed b is stored in the cloud and 

can be accessed by the farmer and based on the marketing rate 

the farmer can select the crop that can give the more profit.   

 
Fig. 2: Agriculture Cloud 

B. PDCA Cycle 

PDCA cycle is applied to agricultural work, which involves 

successively performing and obtaining feedback from the 

following actions (FIG-3): 

Plan: Draw up Production and Operation Plans. 

Do: Gather work results (this involves performing actual 

work on-site, though IT support cannot be provided for this). 

Check: Perform progress management and patrol the 

cultivated plots. 

Act: Make any necessary modifications to the plan.  

With this workflow, basic sensing and knowledge 

management techniques are likely to be the main once to 

provide Cloud services. 

 
Fig. 3: PDCA Cycle 
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IV. ROLE OF CLOUD COMPUTING IN AGRICULTURE 

 Huge amount of the information can be stored in the 

cloud. 

 The resources that are located or stored in the cloud can 

be accessed easily with low cost. It can be used directly 

without purchasing. (Low cost access to IT resources :) 

 Cloud agro system: the farmers can be able to access the 

information in their native language in which they are 

comfortable. 

 The farmers can get the advice of the experts based on 

the queries provided (Easy solution for farming queries 

:) 

 Complete information of the particular land is stored in 

the cloud (Land record automation). 

 The pests that can be attacked for the crop and the 

prevention measure details are stored here. 

V. CHALLENGES OF CLOUD COMPUTING IN AGRICULTURE 

 Not going to accept the modern technology for the 

cultivation. 

 Poor knowledge about the ICT infrastructure. 

 Less knowledge about the modern technology of 

marketing. 

 Training for the farmer is necessary to adapt the new 

technology. 

 Data is less secured. 

VI. BENEFITS OF CLOUD COMPUTING IN AGRICULTURE 

 Less cost for the infrastructure setting of IT sector. 

 Efficient agriculture knowledge management. 

 Data can be accessed anytime and from anywhere. 

 Farmer can be encouraged. 

 Economic condition of the nation can be improved. 

 Increase the profit for the farmers. 

 Different users can communicate in their local language 

and they can obtain their solution in their language. 

 As all the resources would be store on to the cloud and 

they will be maintain and available centrally. 

VII. AGRICULTURE WITH DIFFERENT TECHNOLOGY 

A. Internet of Things(IOT) 

IOT plays an important role in the agricultural field. The main 

goal of using IOT in agriculture is to increase in the food 

production by 70% in 2050. The IoT helps farmers by 

providing better information about their land, crops and 

animals so they know how to increase quality, quantity, 

sustainability and cost effectiveness of agricultural 

production. The different types of sensors that are used by the 

IOT helps in smart agriculture. The Wireless Sensor 

Networks collects the data from different types of sensors and 

send it to the main server using wireless protocol. The 

agriculturist can able to identify the fertility of soil, moisture 

content and pests attacks etc. with the help of different types 

of sensors that are available in IOT and take the measures to 

avoid the causes that can be happened. Novel Wireless 

Mobile Robot based on IOT is designed and implemented for 

performing various operations on the field. This robot is 

equipped with various sensors for measuring different 

environmental parameters. The main features of this novel 

intelligent wireless robot is that it can execute tasks such as 

moisture sensing. Scaring birds and animals, spraying 

pesticides moving forward or backward and switching 

ON/OFF electric motor. Some of the sensors present in the 

IOT technology are CO2 Sensor, ThermoHygro Sensor, 

Moisture Sensor, Humidity Sensor, pH Sensor, UV Sensor, 

PIR Sensor. Today’s large and local farms can use monitoring 

systems, such as leverage IoT to remotely soil monitors, 

atmospheric monitors, aerial drones that can detect soil 

moisture, crop growth and livestock feed levels, remotely 

manage and control their smart connected harvesters and 

irrigation equipment, and utilize artificial intelligence based 

analytics to quickly analyse operational data combined with 

3rd party information, such as weather services, to provide 

new insights and help farmers to make better decisions. Soil 

monitors can detect variables like ground temperature and 

moisture levels. Atmospheric monitors can detect weather 

conditions in pinpointed locations. Flyover drones can 

indicate, if seeds have sprouted and animal monitors can track 

not just location but also provide indicators of potential 

illness. 

1) Advantages 

 increased crop yields 

 reduced water consumption 

 streamlining farming processes 

 improve the bottom line 

B. Data Mining 

Data mining is the practice of examining and deriving 

purposeful information from the data and it is widely applied 

to agricultural problems. Data Mining is used to analyse large 

data sets and establish useful classifications and patters in the 

data sets. The overall goal of the Data Mining process is to 

extract the information from a data set and transform it into 

understandable structure for further use and to create a user 

friendly interface for farmers, which gives the analysis of rice 

production based on available data. The large amount of data 

which is collected and stored for analysis. Making 

appropriate use of these data often leads to considerable gains 

in efficiency and therefore economic advantages. There are 

several applications of Data Mining techniques in the field of 

agriculture. The researcher’s implemented KMeans 

algorithm to forecast the pollution in the atmosphere, the K 

Nearest Neighbour is applied for simulating daily 

precipitations and other weather variables and different 

possible changes of the weather scenarios are analysed using 

Support Vector Machines. In the agricultural science, 

clustering techniques are found in grading apples before 

marketing. The various important data mining techniques are 

the Classification, the Association Rule Mining and the 

Regression. Regression and Prediction are the forms of data 

analysis. They are used for extracting models which describes 

important data classes or which will predict future data trends 

and to find out the relationships between the different 

variables and different fields. It is a process where a model 

learns to predict a class which can be used to forecast the 

value based on the present utility datasets. Using Data mining 

techniques the farmer can be able predict the crop yield for 

maximising the crop productivity. The different techniques of 
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classification used in  agriculture for discovering knowledge 

are the Rule Based Classifiers classification technique, the 

Decision Tree (DT) classification technique, the Nearest 

Neighbor (NN) classification technique, the Artificial Neural 

Network that is (ANN) classification technique, Bayesian 

Networks (BN) classification technique, Support Vector 

Machine (SVM) classification technique, Fuzzy Logic 

classification technique, Rough Sets classification technique 

and Genetic Algorithms classification technique. Weeds were 

detected on precision agriculture. There are two approaches 

to investigate the impact of climate change on crop 

production which include the crop suitability approach and 

the production function approach. The data of each and every 

district is collected and placed in the single specified area 

according to the year basis and the crop type which gives 

more quality and the yield. Based on the data available the 

farmer can be able to predict that the yield of the upcoming 

crop that has been sowed now. Based on the current 

marketing conditions the farmer   can able to predict that the 

gain of profit. 

VIII. CONCLUSION 

The proposed system gives the information about how the 

cloud technology is used in the field of agriculture and what 

are all the technologies that are helping for the smart 

agriculture. Each and every technology has its own merits and 

demerits so by using these technologies we can reach the goal 

of smart agriculture. This will help to minimize the gap 

between the supply chain management between the producers 

and the consumer. The cloud helps the farmer to increase their 

productivity and the profit. The farmers can be able to 

identify that which of the crop is in demand and what type of 

crop can be grown in which type of land can be understood 

by accessing the information that has been stored in the cloud. 

The data stored in the cloud helps the farmer in taking the 

good decisions. Regression analysis has been implemented to 

forecast the crop production and analyse the patterns between 

different set of data.  
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