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Abstract— This paper presents the recent development and 

application of mobile phones and cloud computing in 

agriculture. Basic concepts and technologies associated with 

mobile phones and cloud computing is highlighted. For 

better communication, sharing of information and 

profitability in agriculture, there is need for collaboration of 

cloud computing and mobile technology. This paper 

presents a framework in which a farmer can utilize mobile 

cloud computing on their handsets using various 

applications, to assist them for relatively better cultivation 

and marketing. The main application of this proposed 

framework is focused on to   eliminate the problem of data 

storage, computational processing and sharing of 

information  
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I. INTRODUCTION 

Computer vision, machine learning, mobile and cloud 

computing are the immerging techniques and are used in 

almost all fields of research as well as in our day-to-day 

activities such as medical imaging and agriculture. India 

being an agriculture based developing country has more 

than 70% of its population depending on agriculture and 

farming [1, 2]. The growth in the agriculture production 

directly increases the Indian Economy and vice-versa is also 

true. An expert system in the field of agriculture can be the 

best option to expand countries agriculture production. But 

the life style of Indian farmers and farming is varying 

rapidly due to increase in non-agricultural opportunities. 

The technological innovations in agriculture are not 

reaching to the farmer’s, either because most of them are 

illiterates or due to unawareness. Hence, most of the farmers 

are failing to acquire the possible production rate. The loss 

growing more than 40% in worldwide which includes more 

than 19.1% of loss due to diseases caused, bacteria, virus 

and fungi, 10.2% due to insects attack and 12.2% due to 

weeds [3]. 

Information Communication Technology (ICT) 

plays a vital role to overcome such short comings. In spite 

of the numerous ICT projects in India, the country is still 

facing several challenges: 

 Poor knowledge about the weather forecast, pests 

and diseases. 

 Deficient production information 

 Not enough sales and distribution information 

 Inadequate information about consumption trends 

 Poor ICT infrastructure and ICT illiteracy 

 Non availability of timely and relevant content, 

non-integration of services, poor advisory services 

and lack of localization, and in particular non 

availability of agricultural information kiosks/ 

knowledge centers at the grass root level. 

 Lack of awareness among farmers about the 

benefits of ICT in agriculture. 

This opens a new dimension in the field of agriculture and 

irrigation with the help of new technologies, such as image 

processing, visualization and mobile cloud computing which 

really contributes in national economy and leads the 

developing countries to developed ones. 

Farming is becoming a more time-critical and 

information-intense business. A push towards higher 

productivity will require an information-based decision-

making agricultural system. Farmers must be get 

information at the right time and place. Research in Srilanka 

recently found that the cost of information from planting 

decision to selling at the wholesale market can make up to 

11% of total production costs. The study also found that 

information asymmetry is an important contributor to 

overall transaction costs (De Silva and Ratnadiwakara, 

2008). 

II. ROLE OF MOBILE PHONES IN AGRICULTURE 

ICT, and in particular mobile technologies, are often seen as 

a game changer in smallholder agriculture. The list of 

potential benefits (McNamara, 2009) covers numerous 

aspects of extension and agriculture development: 

Increasing smallholder productivity and incomes, Making 

agricultural markets more efficient and transparent ,Linking 

poor farmers to urban, regional and global markets , 

Improving services and governance for the rural poor, 

Helping poor farmers participate in higher-value agriculture. 

It is clear from ICT in Agriculture Sourcebook [4] that 

mobile phones have a positive impact on agricultural 

incomes. Although the mobile phone’s main purpose among 

the public is for social interaction, it is proving to be a 

powerful marketing tool. Around 60–70 percent of calls are 

made to family and friends; business calls typically 

constitute 5–10 percent of calls. Learning to exploit the 

economic benefits of the mobile phone is a skill that takes 

some time to develop. Younger users are typically better 

able to exploit the mobile phone’s business advantages. 

A building body of knowledge, summarized in [4], 

indicates that phones, especially mobile phones, have a 

positive impact on agricultural incomes. The evidence 

suggests that farmers use mobile phones to tap into a wider 

range of knowledge and information than they could access 

previously. Farmers build up a network of contacts and draw 

on this wider experience and expertise to obtain critical 

information more rapidly. Essentially the mobile phone, its 

special applications, and the Internet (although to a lesser 

extent currently) are becoming management tools for 

farmers, specifically in relation to marketing. 

Research data are emerging on just how much 

farmers are starting to use mobile phones to assist in 

marketing their production. For example, work in 

Bangladesh, China, India, and Vietnam showed that now 

about 80 percent of farmers own mobile phones (Minten, 

Reardon, and Chen n.d.). They use them to speak to multiple 

traders to establish prices and market demand. More than 
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half concluded selling arrangements and prices on the phone 

(the exception was rice farmers in China). The work in [4] 

illustrates just how much phone access is driving change in 

marketing systems. 

 Indian Council of Agricultural Research (ICAR) 

has now realized that agriculture sector would have to face 

several challenges and threats, along with the opportunities 

that are emanating from both supply and demand 

perspectives. An effective agricultural invention-and 

innovation continuum would play a crucial role in 

addressing a number of supply-side obstructions and in 

harnessing numerous demand-side opportunities. 
Mobile devices are increasing the processing power 

with increase in clock frequencies up to one GHz [5], but 

still fails to serve a real-time services such as image 

analysis, farmer’s education, awareness, government polices 

and applications to improve the learning process which 

involves high computational costs and requires a dedicated 

high-speed processors like GPUs. To such problems cloud 

computing can be the best solution. 

III. ROLE OF CLOUD COMPUTING IN SOLVING THESE 

CHALLENGES 

Looking at the potential benefits of cloud computing we can 

list out its role in agricultural development in India. Using 

the applications of cloud the farmers have nothing to worry 

about hardware and software investment and also the 

technical knowledge required to learn them. The farmers 

will send the request for the specific cloud service using a 

user friendly device, and the cloud service provider will 

analyze and handle the request dynamically, and finally the 

results will be passed back to the client[12]. They can get 

most up-to-date farming and propagation techniques, pest 

control knowledge, and can also track and check the whole 

process from production, distribution to consumption. They 

can also leverage the systematic method in information 

collection, supply chain logistics, market forecasting and 

business decision-making. 

The information required always has the power of 

improving the efficiency of agriculture in all aspects. IT has 

to play a big role in Indian agriculture to facilitate farmers in 

improving the productivity allover [1]. Technology can be 

used in two ways: (1) as a direct tool in agriculture 

production, such as satellite technologies, geographical 

information systems, agronomy and soil sciences, and (2) as 

an indirect tool for empowering farmers to take information 

and have discussions which positively improves the 

agricultural activities that were traditionally conducted. At 

present, the Indian farmers as depending on the conventional 

source of input which are really slow and unreliable and 

non-periodic [1, 6]. The farmers basically needs some 

information such as weather forecast, government policies 

and applications, bank transaction information, chemical 

controls and pesticides awareness for proper monitoring and 

effective cultivation. Porcari [6], introduced the CC in 

agriculture which enabled inexpensive processing required 

to participate in agricultural research and [7] proposes a 

cloud based learning system.  

Almost 4.6 billion mobile users are recorded in the 

year 2009 which is 370 times of year 1990 [8], and day-by-

day the computation capacity of such mobile devices are 

going on increasing, such that today 1.8 GHz processors are 

available with mobile devices. Such high processing devices 

are becoming very common and cheaper in current market 

and are capable of providing cloud services that has 2.5G, 

3G or 4G. 

The characteristics of mobile cloud computing is 

“anywhere anytime secure data access” where ‘anywhere 

anytime’ is derived from mobile and from wireless ‘without 

wire’ is inferred. Three main characters are: (1) privacy, (2) 

data ownership, and (3) security in respect with multi users 

and anywhere anytime [6]. 
The term Mobile Cloud Computing (MCC) is 

basically a combination of two technologies: mobile 

computing (MC) and cloud computing (CC), in which a 

mobile client can use CC without any limitations of any type 

of fixed equipments [7]. That is MCC is the availability of 

cloud services in a mobile ecosystem. Song and Su [10] 

describe a basic model of MCC identified with short 

comings and their possible solutions. In [7], Yuan discussed 

the usage of mobile computing to share resources and 

transport data among each other reducing the processing 

burden on the mobile devices, the clients. 

This study therefore sets out to review the state and 

level of application of mobile cloud computing and soft 

computing in agriculture with its application and steps to be 

taken in improving and developing the emerging technology 

beyond its present state. 

IV. PROBLEMS FACED 

The challenges of inadequate knowledge is mostly due the 

lack of proper mechanisms to share the knowledge and 

maintain huge amount of data related to agriculture .The 

farmers or the people who have certain information about 

pests or diseases or any useful information are unable to 

share and propagate with other people who require it. If the 

proper storage and knowledge sharing mechanism is at place 

then most of the above stated challenges can be solved. 

V. PROPOSED MODEL 

In this proposed system, Mobile cloud computing in 

perspective of farmers provides Software as a Service 

(SaaS) and also Information as a Service (IaaS) used for 

education and awareness of agriculture and cultivation[11]. 

These services are well customized, simple and flexible that 

anyone to handle and use. 

VI. BENEFITS OF PROPOSED MODEL 

Less or no expenditure on setting up IT infrastructure as 

these can be acquired from the cloud service providers on 

pay per use basis. For example, Amazon Web Services 

(AWS) can be used to acquire Widows or Linux Server by 

simply specifying how much processor and storage capacity 

is needed over the internet at a very reasonable price. 

 On-Demand opportunities for data sharing, data 

collection and aggregation process which is very 

crucial for agricultural research and development.  

 Rapidly provisioned and released feature allows 

for the efficient use of agricultural resources. 

 Cloud computing elasticity makes it to process 

very large database easily which in turn can make 
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the efficient supply chain management of 

agricultural products 

 Measured Service would make it possible for the 

farmers to use the cloud services just like any other 

utility. They just need to pay for what they have 

used. 

 Efficient Agricultural Knowledge Management: 

With the help of mobile phone applications farmers 

can instantly contribute to the knowledge database 

by uploading the crop and soil related pictures, 

videos and any other important information.  

 Software-as-a-Service model of cloud computing 

provides software tools without installation on 

machines which require capital investment. Since 

most farmers are not IT experts it makes them 

easier to learn quickly and easily. 

 As shown in the figure.1, the cloud can offer a 

centralized knowledge bank which can be used to 

store all the agriculture related information. This 

information bank will be available to the farmers 

and other users from agriculture sector at anyplace 

and at anytime at a very reasonable cost. For 

example the database for weather related 

information stores the region specific weather 

information and also the weather forecast for a 

specific time period. It will help the farmers in 

making appropriate plans and then take decisions 

accordingly. Another application of cloud 

computing can be the database for the crop related 

information, which stores information associated 

with all the possible crops grown in a particular 

region and at a particular season which will help 

the farmers in related decision making. Another 

significant application can be ask the expert 

database which will provide solutions to common 

problems that farmers frequently face. 

 

Fig. 1: Proposed Agro Cloud System Model 

VII. CONCLUSION 

The paper presents the recent developments in ICT in the 

field of agriculture. Cloud computing   have been used 

increasingly in agriculture as they can provide relevant 

information as and when needed for better crop cultivation. 

However, difficulties still exist, evident from the 

conventional methods till cloud based systems in all sectors. 

In this paper, a new research activity in field of Mobile 

Cloud Computing in farmer’s perspective is explored 

opening a new dimension to research. It is aimed to utilize 

all the advantages of cloud computing technologies on to a 

simple mobile device particularly the mobile phones, 

reducing the workload on the farmer’s devices and running 

the complex algorithms like high-level image processing on 

the cloud server. The proposed system helps farmers in all 

manners, that is, in education, weather forecasting, 

information sharing, expert advice, crop analysis and 

understanding it more clearly. It provides the future 

information on the figure tips at any time anywhere to the 

farmer with the farmer. 
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