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Abstract – India being an Agro-based economy, farmers 

experiences a lot of problem in crop cultivation, knowing the 

market status of their crop production and the crop diseases. 

So there is a necessity in providing all the information 

regarding the crop cultivation and having a proper 

cultivation management system in easily accessible way on a 

single web portal to the common farmers.

work deals with the development of an AGRI

model, which provides a web based system for the agriculture 

sector in India. The work carried out shows an AGRI

CLOUD model which provides assistance to the farmers in 

analyzing crop diseases, getting required suggestions and 

finding appropriate fertilizers during cultivation at minimum 

cost from experts at research stations or from Government 

officials in Agriculture departments. 

 

Keywords – Agriculture Field, Agri

Computing, Image Processing. 

 

I. INTRODUCTION

 

Agriculture plays major role directly or indirectly in 

improving economy of developing countries like India, 

China, Brazil, Japan etc. In the current era of liberlization 

every sector is competitive including agriculture, so

compete agricultural sector should also use Information 

technology to achieve maximum benefits.

are poor in educational background and thus thus the 

traditional methods are dominating over the modern 

technologies in this dynamic environment resulting bad 

production rate.  

Recent trends show that IOT (Internet of Things) is 

playing major role in agriculture digitization in countries 

like Japan, Israel etc. The impact of IOT has given good 

results and it is extending into latest technologies like 

cloud and grid computing. The IOT is a network of 

Internet enabled objects, together with web

interact with these objects. 

Recent Information technology revolution Cloud 

computing which has evolved by making base of ICT, 

Internet, Web services and other existing technologies. As 

we know IOT is also part of it we can use this along wi

new Computing paradigm to the agriculture sector to 

improve quality and to achieve better crop results by using 

information precisely. 

 

II. LITERATURE SURVEY

 

In India, Information and Communication technology 

(ICT) is being used vastly as a tool in alm

like education, health, media, etc. But if we talk about 

Indian agriculture, ICT is still to be exploited for its 
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n and having a proper 

cultivation management system in easily accessible way on a 

single web portal to the common farmers. The proposed 

work deals with the development of an AGRI-CLOUD 

model, which provides a web based system for the agriculture 

The work carried out shows an AGRI-
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NTRODUCTION 

Agriculture plays major role directly or indirectly in 

improving economy of developing countries like India, 

China, Brazil, Japan etc. In the current era of liberlization 

every sector is competitive including agriculture, so as to 

compete agricultural sector should also use Information 

technology to achieve maximum benefits.Indian farmers 

are poor in educational background and thus thus the 

traditional methods are dominating over the modern 

technologies in this dynamic environment resulting bad 

Recent trends show that IOT (Internet of Things) is 

r role in agriculture digitization in countries 

like Japan, Israel etc. The impact of IOT has given good 

results and it is extending into latest technologies like 

cloud and grid computing. The IOT is a network of 

Internet enabled objects, together with web services that 

Recent Information technology revolution Cloud 

computing which has evolved by making base of ICT, 

Internet, Web services and other existing technologies. As 

we know IOT is also part of it we can use this along with 

new Computing paradigm to the agriculture sector to 

improve quality and to achieve better crop results by using 

URVEY 

In India, Information and Communication technology 

(ICT) is being used vastly as a tool in almost every sector 

like education, health, media, etc. But if we talk about 

Indian agriculture, ICT is still to be exploited for its 

benefits. Hence a cloud deployment model “Agri

assistant”, was proposed which provided agriculture 

related information assistance to Indian farmers living in 

rural areas, facing financial and connectivity constraints. 

[7]. Farm management system that takes advantage of the 

new characteristics that ‘‘Future Internet’’ offers come in 

terms of generic software modules that can be u

build farming related specialized modules. Farmers report 

significant problems in using current agricultural 

information management systems, and particularly in 

transferring information between systems[7

Precision agriculture(PA) is defined as the

of spatial and temporal variability of the fields using 

Information and Communication Technology (ICT). Data 

are collected from different sources (yield and quality, soil 

properties, remote sensing), stored to GIS data bases, 

analysed using geostatistical methods to develop 

management zones and decision support systems are used 

to assist farmers to the management. [4

E-Agriculture is an emerging field focused on the 

enhancement of agricultural and rural development which 

involves the conceptualization, design, development, 

evaluation and application of innovative ways to use 

information and communication technologies (

rural domain, with a primary focus on agriculture. [5

An android based mobile solution for Indian 

would help them in their farming activities taking I

farming in consideration[9].A system to provide the 

flowers, fruits and vegetables details (such as soil

fertilizer, method for harvesting, etc) to the farmer in voice 

form, free of cost, anytime , anywhere using Android 

smart phone without Internet Service was proposed in 

which a  farmer just had to type number from the mobil

keypad and desired information is available on the screen. 

[3] 

The potential of WSN in the area of agriculture in India 

was explored. Aiming at the sugarcane crop, a multi

parameter monitoring system is designed based on low

power ZigBee wireless communi

system automation and monitoring. The drawback of 

system is its dependency on the GSM network[1

system which  presents an integrated wireless sensor 

network (WSN) to monitor the information from 

agriculture systems namely temper

hydrogenii (pH) value…etc. provided a faster and more 

convenient platform for the client to obtain information 

from an array of sensor nodes that has been set

agricultural system. [6]. 

A software solution using image proces

are developed that can recognize problems in crops from 

images, based on colour, texture and shape to 
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system automation and monitoring. The drawback of 
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system which  presents an integrated wireless sensor 
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automatically detect diseases or other conditions that 

might affect crops and give the fast and accurate solutions 

to the farmer with the help of SMS[10

recognition system has been proposed, 

three features analysis methods: color-

and size-based.it classifies and recognizes fruit images 

based on obtained features values by using nearest 

neighbors classification. This system also serve as a useful 

tool in a variety fields such as educational, image retrieval 

and plantation science[8]. 

 

III. SYSTEM DESIGN

 

The proposed system consists of an AGRI

model along with AGRI-CLOUD framework with 

appropriate technical aspects to provide assistance to 

farmers during crop cultivation to analyze soil, crop 

cultivation, crop diseases and to give pricing solutions 

during cultivation in a cheaper means through latest 

technologies like cloud computing to Farm

Experts, Government officials.  

The proposed system shows the histogram and mean 

RGB values of the crop images uploaded by the farmers. 

The crop diseases information which the system gives is 

offline, hence a farmer needs to send the image

Agricultural department which they will analyse through 

Image Processing Technique and detail reports can be sent 

to the farmer.  

The development of this new system involves 

automating the entire process keeping in the view of 

database integration approach. It reduces complexity in 

managing the data related to the agriculture products, 

soils, fertilizers, mandi/market details. Rich user interface 

is provided in order to interact with application where the 

User Queries and Answers are maintained. Rep

generated dynamically on a periodic basis.

3.1 Agri-Cloud Framework 
Agri-Cloud framework at Software-as

layer supports various services to Farmers to interact with 

cloud by using any cheaper ways or IOT  to query for 

information and access it in no time at free of cost from 

free services and by paying meager amount for pay 

services. Agri-Cloud can use existing cloud infrastructures 

like networks, servers etc. 

The proposed Agri-Cloud framework shown in figure

is a layered architecture contains layers like 

1) Agri-Data Acquisition layer(ADAL)

2) Agri-Data Processing layer(ADPL)

3) Agri-Data Storage Service layer (ADSSL)

1) Agri-Data Acquisition layer(ADAL) uses Internet 

which provides services to be used by Farmers or 

agriculture government officials to add or query data by 

using their applications service interfaces either through 

browsers, Tablet PC’s or mobile devices. ADAL is 

deployed as SaaS in Cloud which provides various 

interface services. 

2) Agri-Data Processing layer(ADPL) is deployed as 

in Agri-Cloud which contains libraries or readymade 

program modules to be used to build high
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technologies like cloud computing to Farmers, Agriculture 

The proposed system shows the histogram and mean 

RGB values of the crop images uploaded by the farmers. 

The crop diseases information which the system gives is 

offline, hence a farmer needs to send the image to the 

Agricultural department which they will analyse through 

Image Processing Technique and detail reports can be sent 

The development of this new system involves 

automating the entire process keeping in the view of 

approach. It reduces complexity in 

managing the data related to the agriculture products, 

soils, fertilizers, mandi/market details. Rich user interface 

is provided in order to interact with application where the 

User Queries and Answers are maintained. Reports are 

generated dynamically on a periodic basis. 

as-a-Service (SaaS) 

layer supports various services to Farmers to interact with 

cloud by using any cheaper ways or IOT  to query for 

information and access it in no time at free of cost from 

free services and by paying meager amount for pay 

ing cloud infrastructures 

Cloud framework shown in figure3.1 

is a layered architecture contains layers like  

Data Acquisition layer(ADAL) 

Data Processing layer(ADPL) 

layer (ADSSL) 

Data Acquisition layer(ADAL) uses Internet 

which provides services to be used by Farmers or 

agriculture government officials to add or query data by 

using their applications service interfaces either through 

mobile devices. ADAL is 

in Cloud which provides various 

Data Processing layer(ADPL) is deployed as PaaS 

Cloud which contains libraries or readymade 

program modules to be used to build high-level agriculture 

based applications.Further ADPL has divided into 

following modules 

a) Agri-Secure Data Service 

b) Agri-Data Processing Service

c) Agri-Expert Service Module 

d) Agri-Solution reporting Service module.

a) Agri-Secure Data Service(ASDS) contains libraries

provide authentication, integrity, secrecy for incoming 

data from various sources or

solutions. 

b) Agri-Data Processing(ADP) 

for analyzing the agricultural data.

c) Agri-Expert Service(AES) is a expert ser

contains libraries which allows to provide solutions or 

decisions after processing image and query related data 

from consumers and generates reports sent to farmers.

d) Agri-Solution Reporting Service(ASRS) contains 

libraries which provide reporting service to farmers.

3]Agri-Data Storage Service layer (ADSSL) supports 

database infrastructure facilities to

data which is required in agriculture sector for results to be 

accurate. ADSSL is deployed at 

allows data sharing and usage.  

Agri-Cloud when deployed on cloud will work in 

layered architecture where layer below will provide 

services to high level layers. Farmers, Agriculture experts, 

Government officials etc., will interact with Agricloud by 

using various devices like Web browsers, Mobile devices, 

PDA etc., will use appropriate application interfaces 

available at SaaS layer in cloud. SaaS layer will be used as 

Data Acquisition layer to give input to Agri

to update databases by the exp

research stations. Farmers at Farm lands can obtain 

solutions through expert systems available regarding the 

query. 

The PaaS layer in Agri-cloud contains API’s to process 

and analyze data, provides security and authentication to 

data and its users and delivers expertise solutions through 

expert service module available. The main purpose of 

Agriculture cloud is to provide the solutions to farmers in 

rural areas for problems related to cultivation at cheaper 

cost or at free of cost (if funded by government).

Fig.3.1. Agri-Cloud Architecture
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3.2 Sample images collected for crops
For the proposed work few samples of fruit crops are 

considered and the image processing is applied to them. 

The following section gives two examples of 

along with its image and histogram values. The difference 

between good and bad crop is clearly seen in the 

histogram RGB mean values. 

Here, the image of an apple having its histogram is 

shown in figure 3.4, where the value for red and blue mean 

is high which represents the good crop characteristics. The 

image in figure 3.5 shows another image of apple whose 

histogram the higher value of mean for green and blue 

which represents the bad crop which is infected by 

disease. 

1) Apple   

Fig.3.3. Good crop apple image and histogram

 

Fig.3.4. Bad crop apple image and histogram

 

2) Mango 
Here, the image of mango having its histogram is shown 

in figure 3.5, where the value for red and green mean is 

high which represents the good crop characteristics. The 

image in figure 3.6 shows another image of mango with 

histogram which shows the raise in blue mean value 

compared to the normal fruit which represents the bad 

crop which is infected by disease. 

Fig.3.5. Good crop mango image and histogram

 

Fig.3.6. Bad crop mango image and histogram
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Sample images collected for crops 
For the proposed work few samples of fruit crops are 

considered and the image processing is applied to them. 

gives two examples of fruit crops 

along with its image and histogram values. The difference 

between good and bad crop is clearly seen in the 
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gh which represents the good crop characteristics. The 

image in figure 3.5 shows another image of apple whose 
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which represents the bad crop which is infected by 

apple image and histogram 

crop apple image and histogram 

Here, the image of mango having its histogram is shown 

in figure 3.5, where the value for red and green mean is 

high which represents the good crop characteristics. The 

e in figure 3.6 shows another image of mango with 

histogram which shows the raise in blue mean value 

compared to the normal fruit which represents the bad 

crop mango image and histogram 

crop mango image and histogram 

3.3 Detection of crop diseases
The database collected for the proposed work consists of 

fruit crops in which some crops are diseased and some are 

healthy. When the farmer uploads the image of the crop, it

is stored in the database and when downloaded by the 

agricultural officer, it undergoes image processing to get 

the RGB mean values of the fruit from its histogram. The 

RGB mean values for the good crops are stored in the 

system, which are compared with the RGB of the 

uploaded crop image. Based on this comparison the output 

result of whether the crop is good or bad is known. The 

following figure 3.2 shows the 

detecting crop disease discussed above

Fig.3.7 Crop disease detection using image analysis

 

Input RGB Colored Image : 
As we know, each color is made up of combination of 

three primary colors- red, green and blue. To represent a 

color in colored image each pixel has a fixed value of red, 

green and blue components. In RGB color space pixel p (i) 

is defined by ordered triplet of red, green and blue 

coordinates (r(i),g(i),b(i)),which represents the intensities 

of red , green and blue light respectively.

Calculate Mean Values : 
To classify the crop into good or bad categories, we 

need to obtain a range of mean value of red, green and 

blue layer for each crop. These ranges values are used as a 

reference. The mean values of red, green and blue layers 

are calculated using the following equations: 

Mean R = R / No. of pixels  

Mean G = G / No. of pixels  

Mean B = B / No. of pixels  

Where, 

Mean R = Mean value of Red layer 

Mean G = Mean value of Green layer 

Mean B = Mean value of Blue layer 

R = Red pixel, G = Green pixel, B = Blue pixel 
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The range value (minimum and maximum) of RGB 

mean for each category (Good, Bad) is obtained from the 

above calculation. This range value is used as a reference 

in order to classify the category of crop. 

 

IV. RESULTS AND DISCUSSIONS

 

The following are the results obtained for proposed 

work. The Figure 4.1 represents the home page which 

provides us with menu showing the button options for a 

login, training and general information option. 

 

Figure 4.1 

 

The login is provided for Registered users (farmers), 

Administrator and NGO. The registered farmers can 

access all the information about the crop cultivation, 

suitable soils, fertilizers and get the monthly market 

reports of crops. 

The following figure 4.2 represents a table on cli

which shows the monthly market reports provided for 

farmers.

Figure 4.2 

 

Along with the  queries the farmer can also 

information regarding the crop cultivated in their field and 

what symptoms are being noticed and in which place as 

shown in Figure 4.3, by uploading an image of the crop as 

shown in Figure 4.4, which can help administrator to make 

proper analyses for crop disease based on the histogram 

and RGB mean values generated by the system. 

Figure 4.3 
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ISCUSSIONS 

The following are the results obtained for proposed 

work. The Figure 4.1 represents the home page which 

provides us with menu showing the button options for a 

login, training and general information option.  

Registered users (farmers), 

Administrator and NGO. The registered farmers can 

access all the information about the crop cultivation, 

suitable soils, fertilizers and get the monthly market 

The following figure 4.2 represents a table on client side 

which shows the monthly market reports provided for 

                                         

Along with the  queries the farmer can also give the 

information regarding the crop cultivated in their field and 

eing noticed and in which place as 

shown in Figure 4.3, by uploading an image of the crop as 

shown in Figure 4.4, which can help administrator to make 

proper analyses for crop disease based on the histogram 

and RGB mean values generated by the system.  

Figure 4.4

 

All the disease information are provided to farmers as 

shown below in Figure 4.5 

providing  solutions for various diseases to farmers by the 

Admin.

                                       Figure 4.5

 

Apart from diseases, the farmer can post any queries 

regarding the cultivation  to either the administrator or the 

NGO. The admin has the rights of  manipulating the data 

about crops and managing  the farmer problems. The 

admin can add the database for new

region and season, fertilizer details ,and generate market 

reports for specific months as shown in Figure 4.6. 

Figure 4.6

 

The uploaded image of the crop can be downloaded by 

the admin as shown in Figure 4.7, and carry out offline 

analysis of the image by getting the yellow invert of the 

image, its histogram and also the RGB mean values as 

shown in following Figure4.8. 

Figure 4.7
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Apart from diseases, the farmer can post any queries 

regarding the cultivation  to either the administrator or the 

NGO. The admin has the rights of  manipulating the data 

about crops and managing  the farmer problems. The 

admin can add the database for new crops for particular 

region and season, fertilizer details ,and generate market 

reports for specific months as shown in Figure 4.6.  

Figure 4.6 

The uploaded image of the crop can be downloaded by 

the admin as shown in Figure 4.7, and carry out offline 

nalysis of the image by getting the yellow invert of the 

image, its histogram and also the RGB mean values as 

 

Figure 4.7 
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Figure 4.8 

 

The work provides an application to the admin to get the 

image RGB mean and histogram values to get a clear view 

about the crops. Based on the analysis the admin provides 

appropriate solution to farmers as shown below in Figure 

4.9. 

 

Figure 4.9 

 

The NGO can provide the trainings for farmers which are 

either organized by government or reque

farmers. The scheduled status of trainings are also 

displayed to farmers. 

 

V. CONCLUSION AND FUTURE 

 

The proposed work provides an Agri-Cloud model along 

with Agri-Cloud framework with appropriate technical 

aspects to provide assistance to farmers during crop 

cultivation to analyze crop cultivation, crop diseases and 

to give pricing solutions during cultivation in a cheaper 

means through latest technologies like cloud computing to 

Farmers, Agriculture Experts, Government officials. The 

proposed system helps farmers especially the Indian 

farmers to assist them in agricultural needs as well as in 

education, crop analysis and understanding it more clearly. 

An application of cloud computing is more suitable for 

agriculture as large agriculture data is to be processed and 

stored at cheaper prices which is essential in developing 

countries at this juncture.  

As a future work, we can improve the Agri

architecture by introducing many more algorithms for crop 

analysis of both leafy and non-leafy crops and reduce the 

distance between the farmers and the government. In 

addition a mobile app can be developed so as

use of this application for use in android devices making it 

available in playstore. 
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UTURE SCOPE 

Cloud model along 

Cloud framework with appropriate technical 

aspects to provide assistance to farmers during crop 

cultivation to analyze crop cultivation, crop diseases and 

vation in a cheaper 

means through latest technologies like cloud computing to 

Farmers, Agriculture Experts, Government officials. The 

proposed system helps farmers especially the Indian 

farmers to assist them in agricultural needs as well as in 

crop analysis and understanding it more clearly. 

An application of cloud computing is more suitable for 

agriculture as large agriculture data is to be processed and 

stored at cheaper prices which is essential in developing 

future work, we can improve the Agri-Cloud 

architecture by introducing many more algorithms for crop 

leafy crops and reduce the 

distance between the farmers and the government. In 

addition a mobile app can be developed so as to extend the 

use of this application for use in android devices making it 
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