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Abstract 
In this paper, we present the details of AgriKiosk project. 

AgriKiosk consists of a collaborative network of handheld 

devices to provide crucial information to the farmers that live 

in remote areas of Pakistan. The devices are planned to be 

interactive in local languages in order to allow the farmers to 

get useful advice and timely information. The device contents 

are programmed remotely by the use of high performance 

servers. This project involves platform specific software 

development. Level-1 machines are already developed and 

work has been done for selecting and establishing a suitable 

network infrastructure for level-II and higher machines 

involving mobile phone extension manager. Since the farmers 

in remote areas may not want to interact with unfamiliar 

electronic gadgets, it is proposed that the existing cell phone 

network be also utilized for implementation of information 

delivery through a familiar interface. However, like other 

international projects, this project uses multiple platforms as 

per local needs and environment, including the popular and 

well tested web interface. 
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I. INTRODUCTION 

The scope of collaborative work has expanded at a fast pace 

after the introduction of the World Wide Web. People in 

different regions of the world are able to join together and 

work on projects of mutual interest in all fields of human 

knowledge using the web infrastructure to support 

collaboration. Agriculture is one of the key areas of work 

across the world. In some countries, agriculture is the main 

source of livelihood for the majority of the population. The 

AgriKiosk project is developed at the University of Arid 

Agriculture Rawalpindi (UAAR), Pakistan, in cooperation 

with local industry, to extend the university‟s research to its 

clients, i.e. the farmers of arid areas and to rural masses. Its 

need was felt because of the fact that the local farmers faced 

many problems for which they needed expert advice. On the 

other hand, about 68 organizations exist in Pakistan that carry 

out relevant work and research which could benefit the 
farmers. However due to large distances, there is no 

communication link between them and the remote rural 

communities. AgriKiosk aims to provide farmers important 

agriculture related information in local language(s) and 

support interaction with the experts and other farmers using 

modern digital age communication technologies. AgriKiosk 

seamlessly integrates digitized video, audio, graphics, text, 

websites and the software applications developed to serve the 

needs of rural population. AgriKiosk communicates with the 

user in various local languages and can instruct the user by 

using audio instructions. AgriKiosk is loaded with Agro-

ecological zone specific information and enables the farmers 

to get the information at their own choice and place. In the 

following sections, we present an overview of several 

agriculture information network projects implemented in 

other countries, describe the impediments in AgriKiosk 

implementation and then discuss the methodology of 

implementing AgriKiosk in Pakistan. We present the results 

of AgriKiosk implementation and its software and hardware 

specifications. The staged implementation is outlined, 

potential applications of AgriKiosk are identified and its 

benefits to the arid agricultural community of the country are 

highlighted. 
 

 

II. AGRICULTURE INFORMATION NETWORKS IN 

COUNTRIES ACROSS THE WORLD 

Around the world, many agriculture information network 

projects have been implemented successfully. In Malaysia the 

SAMSY and Taninet projects were launched with an aim to 

develop new and needed skills in the farmers through the 

usage of internet based kiosks [1]. Similarly in Jamaica the 

Central and Satellite Agriculture Information Centers provide 

farmers with accurate and up-to-date agricultural information 

[2]. Information Center for Agriculture and Rural 

Development (ICARD) in Vietnam is responsible for 

agriculture and rural development information. ICARD‟s 

major responsibilities include supplying agricultural science 

and technology information as well as production and 

business knowledge [3]. In Senegal cyber Shepherd program 
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[4] has been launched to provide the herders with Global 

Positioning System (GPS), Cellular phones and Internet 

linked computers helping them to make better decisions about 

where to graze their flocks. 

In 2001, a project to develop a national Agricultural 

Information Network (AIN) for Thailand was launched [5]. 

The AIN is based on a web portal that connects agricultural 

information and BAAC (Bank of Agriculture and Agricultural 

Cooperatives) related information. The AIN supports 

customized queries which may be used by BAAC to make 

informed decisions. It is expected to increase agricultural 

productivity and farmers' income in Thailand through equal 
access to information such as new agricultural technology, 

weather reports, pest alerts and crop diversification 

possibilities. In Bangladesh, EMIN (Environmental 

Monitoring Information Network) Project has been started. It 

aims to improve water, flooding and erosion management by 

linking national and local water resource organizations 

through a spatial decision support system. The goal is to help 

farmers retrieve, understand, and apply this information to the 

development and effective management of whole farm 

systems within the context of their ecosystems and 

communities [6]. 

An experiment was conducted in the Czech Republic where 

farming is limited but people are well educated. One of the 

agrichemical companies, marketing pesticides and seeds, 

worked with the state to give computers to the farmers and 

created a network. The farmers could use the system for crop 

planning. They used remote sensing and satellite technology 

to map each field and figure out what nutrients and fertilizers 

were needed and the exact seeding patterns to maximize yield 

[7]. 

 

 

III. IMPEDIMENTS IN AGRIKIOSK IMPLEMENTATION IN 

PAKISTAN 

AgriKiosk project faces many challenges and obstacles in its 

implementation in Pakistan. There are two types of farming 

systems in the country, namely irrigated and non-irrigated. 

The total cropped area of Pakistan spans about 21 million 

hectares out of which 16 million hectares (76%) area is 

irrigated [8] while the remaining depends on rain for 

agriculture. According to another estimate of the total cropped 

areas, 77% of the agricultural land is irrigated and the rest is 

rain-fed [9]. For farmers living in arid areas, accurate weather 

information and forecast is crucial and must be provided in 

real-time to be of value. Almost all the farmers can benefit 

tremendously from the aerial pictures of their farms [1,2] but 

they have never operated electronic gadgets. 

Lack of technology awareness of end user is the foremost 

impediment for the implementation of AgriKiosk. The 

literacy rate in rural population of Pakistan is around 17 % 

[10]. Therefore, most of the targeted end users are uneducated 

and totally unaware of computers. In addition, several 

regional languages are spoken in Pakistan that are largely 

different from each other. Electricity and telephone lines are 

generally not available to the rural population. According to 

WAPDA (Water and Power Development Authority 
Pakistan), approximately 125,000 villages are electrified out 

of a total 198,000 villages [11]. In this situation, it is a major 

challenge to overcome, as if not carefully planned and 

implemented, the communication cost and electricity cost 

may seriously affect the overall cost of the project. Content 

development is an important task to be accomplished and it 

should be ensured that the kiosk operator can update the 

content easily. The project may face political hindrance as 

some influential people may find the increasing awareness 

and communication as a tool against them. Above all, the 

sustainability and scalability of the project is also a big 

challenge to be dealt with. 

 

 
IV. IMPLEMENTATION METHODOLOGY FOR 

AGRIKIOSK 

The AgriKiosk machines are proposed to be placed in villages 

and towns with varying infrastructure and facilities. Some of 

them will be connected to the Internet through high 

bandwidth connections whereas the others may not even have 

the electric power supply and rely on the batteries subject to 

the conditions of the village or town selected for deployment. 

For the success of the project, the machines are to be accessed 

remotely from the university servers to upload the temporal or 

time-sensitive information like weather forecasts and Agri-

commodities rates. Ultimate goal is that these machines 

should enable the farmers to teleconference with the agri-

experts and other farmers and discuss their problems without 

leaving their place. The project was initially launched in the 

Potohar area of Punjab province, the largest province in the 

country. 

AgriKiosk project is an open ended multi phased project. The 

first phase is based on Level I machines placed in district 

headquarters which include minimal hard disk or a DVD and 

with no Internet connectivity and no camera. Level-II kiosks 

can connect to the Internet and to the university servers. In 

addition, Level-II machines contain cameras and microphones 
to enable online video conferencing with experts. The Level–

II kiosks will be placed in district headquarters, replacing the 

Level-I machines that can be moved to tehsil (tehsil is a unit 

smaller than district) headquarters. Level-III machines will be 

more advanced and they will replaces Level-II machines and 

these Level-II machines will replace the Level-I machines 

which will now be placed in villages and towns for public 

access. These Level-III machines are connectable to the 

wireless devices like mobile phones and PDAs. The farmers 

may access mobile phones and PDAs so that they are able to 

communicate with the kiosk machines from their own place. 

The data required by the farmers is sent to the mobile device. 

If data is not available at kiosk machine then the data is 

fetched from the university server. If data is not available on 

the server then the data may be fetched from the World Wide 

Web. Figure 1 illustrates the proposed placement of various 

level machines. The services provided by AgriKiosk project 

can be enhanced and it can be used as a tool for e-governance, 

e-health, e-education etc. Due to the similarity of 

environmental conditions, social values, literacy rate and 

other factors, the AgriKiosk project has adopted some features 

of similar projects implemented in India including i-Kisan 

(http://www.ikisan.com/), e-Choupal 
(http://www.echoupal.com/ and Gayandoot 

(http://gyandoot.nic.in/ ). 

http://www.ikisan.com/
http://www.echoupal.com/


International Journal of Applied Engineering Research ISSN 0973-4562 Volume 10, Number 15 (2015) pp 35650-35656 

© Research India Publications.  http://www.ripublication.com 

35652 

 
 

Figure 1: AgriKiosk staged Implementation Overview 

 

 

V. SALIENT FEATURES OF AGRIKIOSK 

The AgriKiosk is targeted to provide a large set of features for 

increased interactivity and understanding for a person without 

formal education. It is proposed to provide an interactive 

GUI, multilingual support, voice help, information in various 

formats and from various resources. 
An interactive GUI is the foremost need of the proposed 

system. As the end user is not formally educated, the GUI 

must provide a set of features which facilitate the 

understanding of the system and its usability. The 

recommended hardware is either a cell phone or a touch 

screen computer. Cell phones can be deployed easily in 

remote areas and their usage has increased a lot during last 

few years. However, it cannot be assumed that each farmer 

owns a cell phone. By using a dedicated AgriKiosk, a new 

user will be able to use the system by trial and error method. 

It is also ensured that the user will not use the touch screen 

computer for any other purpose except for obtaining 

important agri information by removing the cancel button 

from the window and the user cannot switch to any other 

application except the applications allowed by the AgriKiosk 

since the touch screen is the only Input /output device 

attached to the system. 

Most of the people in rural areas of Pakistan are not familiar 

with English and speak regional languages. The AgriKiosk 

must be usable in all geographical areas of Pakistan therefore 

it is planned to support local languages. The target is to let the 

user get information in his mother tongue. Initially the system 

is proposed to have multimedia interface for the following 
languages: English, Urdu, Punjabi, Pashto, Sindhi and 

Balochi. In addition, voice help will be provided to facilitate 

the user who cannot even read in regional languages. 

The information sources for the AgriKiosk vary and hence the 

format of information also varies. The information for the 

system include videos, Websites,  Agriculture research in 

digital form, Agriculture documents in digital form and 

crucial and current Weather information for various met sites. 

The system is designed for the .Net platform using C# 

language for its software. Thus the software runs as managed 

code and provides robust and secure solutions. The selection 

of .Net platform has facilitated the reuse of local languages 

fonts developed by CRULP (Centre for Research in Urdu 

Language Processing) at National University of Computer 

and Emerging Sciences, Lahore [12] 

Through the kiosks, farmers will be able to access information 

related to crops, know-how of farming methods, usage of 

water, harvesting, processing, product marketing, warnings, 
government projects, application forms, financial assistance 

etc. The feedback would enable the experts to understand the 

various problems faced by the farmers and the farmers will be 

able to make use of the appropriate solutions to their 

problems. The project will enable rural masses to access 

keynote information at their door steps, in their own language, 

at times of their choice and at a cost they will be able to 

afford. Figure 2 shows the steps in ask-an-expert scenario of 

Agrikiosk. 

 

 
 

Figure 2: Ask an Expert Scenario 

 

 

The software is highly sustainable as it can generate number 

of sponsors for itself, as per Czech experience, due to its 

attractive offer of being open for general public. The software 

is also scalable as its services can be enhanced to a number of 

other social issues like e-health, e-commerce, e-learning and 

many more. 

 

 

VI. RESULTS AND DISCUSSION 

The software for AgriKiosk was developed and tested on Ms-

Windows PC‟s with .Net environment. The AgriKiosk 

version 1.0 includes the menu bars and choices with small 

size and unsuitable for touch-screen interface. Version 1.2 of 

AgriKiosk software removed many of the shortcomings in the 

initial version. The effects were enhanced and menus were 

expanded. Some screen shots of AgriKiosk version 1.2 can be 

seen in Figures below. Figure 3 shows the languages option 

for AgriKiosk which is the first page opened when the 
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software is initiated. It has links for choosing one of five 

regional languages. It gives option to the user to interact with 

the software with any of the selected language. Figure 4 

shows the second screen after the selection of the language. It 

has buttons for various sections of the software including 

websites, videos, research done at Agricultural 

organizations/universities, weather reports, primary education 

and other agriculture related software. Figure 5 shows 

document section. 

A desktop personal computer with multimedia could integrate 

text, graphics, video, audio, computer games, educational 

programs, and websites and enable the user to launch any of 
the provided applications of choice with ease. AgriKiosk 

Version 1.0 incorporated all this functionality and its user 

interface was improved in Version 2.0 and was presented at 

different software competitions and received lot of 

appreciation. At „It is made in Pakistan „04‟ exhibition 

Lahore, the software won first position award and a local 

company Genesis Solutions Pvt Ltd (http://www.genesis-

solution.com/) gifted a purposefully built Kiosk machine for 

its hosting. The software was upgraded to version 3.0 to 

support touch screen and added more multilingual content to 

it. AgriKiosk won First prize at COMPEC 2005 in category of 

Web and e-Commerce applications. 

 

 
 

Figure 3: Option of Languages for Agrikiosk 

 

 
 

Figure 4: Main Menu for Agrikiosk 

 
 

Figure 5: Documents Section of Agrikiosk 
 

 

AgriKiosk software development took place in stages as noted 

and four versions were developed with varying features. 

Version 1.0 was PC based and menu driven. Software was 

upgraded in version 2.0 to better button operated user 

interface on Windows PC platform. Version 3.0 involved 

conversion and enhancement for actual touch screen based 

Kiosk machine and Version 4.0 extended AgriKiosk to 

mobile platform. 

Current versions are pull-oriented, that is the user asks for the 

information and it is provided by the AgriKiosk, In future, the 

push mechanism may also be implemented to facilitate users 

with the more current or emergent information. For example, 

the farmers who have requested or opted for weather forecast 

are provided the information, as it becomes available or at 

frequency requested by the user. As an example, Farmers can 

be transmitted agriculture commodities rates of three nearest 

markets surrounding their location. 

 

 

VII. EXTENDING AGRIKIOSK TO CELL PHONES 

In the last few years, the number of cellular phones has 
surpassed the number of landline phones in the world. Same 

is true for Pakistan where majority of farmers are now using 

this modern digital age communication device with ease and 

comfort. Recently, some of the Nokia and Sony Ericsson 

products have started to support Arabic which can also be 

used for Urdu or any of the other Arabic script languages like 

Pashto, Sindhi, Balochi, etc. with a limitation that the 

language specific characters not included in Arabic character 

set are not supported and shown as blank boxes. Interactive 

communication with servers is possible through the exchange 

of SMS messages. Every transmitted message is currently 

charged at a flat rate. The SMS message can have maximum 

length of 160 characters hence the queries should be tailored 

so that a minimum exchange of messages is generated to 

complete an inquiry. The introduction of voice messaging like 

Bolo (Speak) SMS by Mobilink, a regional cellular operator, 

can facilitate an illiterate user to ask his questions verbally 

and get the replies. 
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Despite their limitations, the mobile phones have steadily 

improved in their features such as addition of text editors, 

browsers, media players and Internet connectivity. All of 

these have provided ease of use, which in turn, has extended 

their usage even to the illiterate population. As mentioned 

earlier, the mobile usage is increasing exponentially; the 

telecos involved in mobile services are continuously 

improving coverage, the quality of access, connectivity and 

bandwidth. The tough competition between the mobile service 

providers is bringing down the cost to a level affordable to 

financially depressed farmers. The mobile phone usage in 

Pakistan is the cheapest in the whole of South East Asia. The 
next stage in AgriKiosk development is extending it to the 

mobile platform. Figures 6 shows the system overview with 

cell phone integration and Figure 7 shows results of extending 

AgriKiosk to the mobile phone platform using an SMS portal. 

 

 
 

Figure 6: Overview of AgriKiosk Integration with 

Cellular Network 

 

 
 

Figure 7: AgriKiosk SMS Portal 

 

 
 

Figure 8: Client Server Interaction 

 

 

As shown in Figure 6, the AgriKiosk server integrates the 

web interface with the backend database of agricultural 

information using SQL server. The Agrikiosk Mobile 

Extension Application carries the queries from remote area 

farmers back to the server. These queries are translated from 

the SMS message into a text query organized on the server 

and accessed by the experts who interact with the server with 

their own notebook computers or smart phones through the 

web portal. The experts can record an audio message as a 

response or type the response as text. This interaction is then 

recorded into the database for future reference or follow-up 

and sent to the farmer via SMS or automated voice call. The 

architecture presented is developed in .Net platform using 

SQL Server as a backend database. A SMSLibrary is 

developed using the AT&T commands to send and receive 
SMS from the GSM modem/Mobile phone which is 

connected to PC through Bluetooth or USB. The library is 

tested with the Nokia 6600 and Nokia 7600 mobile phones. 

The client server interaction of the system is shown in Figures 

8. 

On the server, time-triggered Web crawlers are initiated 

which crawl over the web to download the required content 

from the Internet. The names of these pages are stored in the 

database along with the associated .iep file path. This 

information is stored in local disk until a parser is initialized. 

The parser takes each and every file and parses it to extract 

the needed information from the file. The parser is a generic 

parser which needs a structure defining the information 

extraction pattern from the web pages. This structure is 

defined by .iep files which define the information extraction 

pattern. Then, based on this information extraction pattern 

(.iep), it parses the content of respective page and saves the 

extracted information into the destination table specified in 

the information extraction pattern (.iep) file. An iep file is a 

simple text file defining the destination table into which the 

extracted values are to be inserted, the columns in the table in 

which the new values will be inserted, the starting point in the 

.html file from where the parsing will be started, the ending 
point where the parsing will be stopped. The file also 

specifies the tags between which the information is to be 

extracted. 
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Figure 9: The .iep file structure for Pak Met site 

 

 

For every HTML page downloaded there is one .iep file 

which specifies to the parser the path to traverse in the file to 

extract information. In the database, the names of the web 

pages and their respective .iep files are stored. One 

assumption for the parser is that the data in the HTML file 

must and always have some pattern. For example the weather 

information is gathered from the PakMet site 

(http://www.pmd.gov.pk/) , the .iep file structure is as shown 

in Figure 9 and the website on which the parser works to 

extract info is shown in Figure 10. 

The Agrikiosk application provides an interface for writing 

and editing the .iep files. Hence, the .iep file can be changed if 

the format of the page changes on the web. After the data is 

inserted into the database, the application starts sending SMS 
to the subscribers. It will take all the subscribers from the 

database and depending on their city information sends them 

the weather and/or market information in the form of SMS. 

It can also be used to send alerts or special messages to the 

farmers. For this purpose, an interface is provided through 

which the intended receivers can be selected and then the 

SMS can be sent to those intended subscribers. The system 

extensively used a threading model to avoid unnecessary 

delays in execution. 

 

 
 

Figure 10: Parser extracts info from this Met site 

 

 
 

Figure 11: Network Layout for the Mobile Extension 

Management 

 

 

Due to economical, administrative and technological reasons, 

the system will need multiple modems, at least two for each 

Mobile Server provider MSP. Each MSP will be installed in 

different area and depending on the information from that 

area, the MSP will generate SMS for the end users. The 

physical architecture of the system is given in Figure 11. 

The enhanced versions of AgriKiosk would include 

functionality for improving the delivery of government 

services like registration of land transactions, vehicles 

transfers and issuance of subsidy to farmers. All such basic 

government services can be delivered through kiosks in 
villages. The interaction between the districts and the state 

capital can be done through various communication networks 

already available. 

AgriKiosk version 4.0 was supported with two-way 

communication channel, using mobile GPRS modem and a 

mobile SIM, the user could generate a call that could be 

directed to the relevant expert through an Interactive Voice 

Response (IVR) system. With the increased bandwidth, video 

can be integrated with the call upgrading the communication 

to a true multimedia experience. 

 

 

VIII. FUTURE WORK FOR AGRIKIOSK 

We were offered initial funding for full fledged development 

and deployment of AgriKiosk to various stages, from 

Governor of Punjab province, Ministry of IT and Higher 

Education Commission. During 2005 – 2007, the 

infrastructural support, Internet connectivity and the mobile 

phone coverage was not sufficient to support the requirements 

of the project, so the funding was pended for a later time. 

Now, in 2013, the infrastructure is promising. The prices of 

technology have come down to an affordable level. Internet 

bandwidth and mobile coverage has improved to required 
level. More automation is around, Punjab provincial 

government has already initiated land records automation 

(http://www.sbp.org.pk/sbp_bsc 

/BSC/DFSD/Workshop/Land-Records-Automation-

Punjab.pdf) and they will be requiring „Service Centers‟ to 

extend access to public. A number of organizations operate 

their help desks and free help lines. For example, Directorate 
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of Agriculture Information, Government of Punjab‟s 

Agricultural Help lines and SMS Helpline are available. Free 

consultation and guidance for Agriculture related problems 

from Pakistan Agriculture Research Council through phone 

and through their website (http://www.parc.gov/pk). There are 

numerous websites like www.pakissan.com , 

www.zaraimedia.com , www.pakdairyinfo.com , 

www.facebook.com/vetNewsViews etc. for agricultural 

information. Dr Ashraf Sahibzada, an Agriculture scientist 

has uploaded more than a thousand video clips of his 

consultations which he provides to farmers in a program on a 

TV channel and through his mobile call service. These help 
lines can be now integrated into the AgriKiosk to extend its 

functionality and utility. Millions of video clips related to 

Agriculture on Internet could be categorized, indexed and 

linked to AgriKiosk to form an information repository for the 

benefit of the farmers. 

Some degree of personalization can be achieved in the current 

model by searching for most commonly reported problems 

and their solutions. Web2.0 interface would add value tor 

AgriKiosk with personalized portals for individual farmers. 

The target population is not familiar with the web 

technologies and mostly cannot write their questions or 

comments. Therefore the individual user accounts, the organic 

user interface and the section where one could read the 

comments from other users on common issues could become 

a hurdle in using the system effectively. Therefore, the user 

driven Web2.0 interface may be provided as an option for 

users with prior web usage experience. As far as the platform 

is concerned, currently it is the development and experimental 

phase of the project in which the user interface, searching and 

feedback can be tested with Windows based system. For the 

production phase, the system should be migrated to multi user 

databases running on high end Linux servers that provide the 

web interface for both fixed and mobile node users. It is also 
proposed to test the system with mobile Linux platform using 

solid state drives. 

 

 

IX. CONCLUSION 

In this paper, we have discussed the AgriKiosk project. This 

project has been undertaken to provide agriculture related 

information services using a combination of hand held 

gadgets and touch screen computers to the farmers in the rural 

areas of Pakistan. We have presented an overview of similar 

projects done in countries around the world and stated the 

unique challenges of implementing such projects in Pakistan. 

These challenges include lack of literacy in the user 

population as well as the multitude of regional languages 

spoken in the rural areas. We have defined the necessary 

interface requirements of these kiosks and presented the 

features of the software developed for this project. In the end, 

we have pointed out the future work that can be undertaken to 

enhance the AgriKiosk experience. 
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