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Abstract Yy
Climate data, agricultural crop related data, etc. are bei i i ime as the
national statistics by using the public data portal inf 91%' account, it is
possible to process and provide customized data inc ually important

elements and geographic information by perso
implemented the mobile integration system that ca ata that combined the
cultivation information as to the selected crops=and the Ioc;xi ate forecast information
based on the local based service of a smartp
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1. Introduction
With the growing use a&evelopm

Internet and smart devices, a large
guantity of information is bgjng created !A%he quantity of information is growing at a

significant rate and the nt of | tion that each corporation or individual is
utilizing is growing,
which is the data
substantially.
public agenci

a faster [2]. Furthermore, the quantity of public data,
db b%overnment and public agencies, is also growing
ata is btained during the course of undertaking tasks of
%ﬁ re elatlvely high value data. Those developed countries
a

such as the Un ed St e United Kingdom, etc. are utilizing public data in the
government's public s [1, 2]. As for the types of public data, there are Seoul's
GIS map informati owledge portal, national portal, country record search, etc. that
are being operam@estlcally in South Korea. In addition, the information system for
is in operation.

sage thereof is growing from several perspectives such as production
of economic and cultural contents in terms of using such public data. Of
ontents that could be used in the personalized information provision area
local based service are emerging. It would be possible for an user to extract,
process and utilize information in accordance with user environment with the necessary
data for an user since those institutions producing public data or information are
producing and delivering data suitable for each purpose in real time.

As for the required information for farming, an appropriate information hereof has
been hardly operated in the farms because of the limitation of being directly and
physically transferred to the field. Those farms have found it hard to analyze
appropriate information since most of the necessary information have been transferred
by mass media such as TV, radio, etc. In addition, they have found it hard to apply a
cultivation method at an appropriate time as for those crops to be cultivated. Moreover,
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it is true that it is hard to obtain the essential information for farming including the
yield per region, period and crop and trading price from the conventional PCs or
Internet. However, the accessibility thereto is outstanding with personal devices due to
the recent diffusion of smartphones and furthermore, it is even possible to process
customized information for each individual by using an appropriate sensor network.

The technology and trend of information exchange is being upgraded everyday;
however, the rural areas should be relatively late in terms of utilizing timely
information related to cultivation. In addition, it is difficult to apply new training such
as cultivation method for each crop, production technique, application techniques, etc.
in the rural areas. The preliminary provision of such information or techniques should
be conducted by the government or special purpose public authorities in.the of
public data. Citizens can access the information as to the existing publi ir%’rructure
in various ways. The service is being provided in the form of raw data@ Internet
so that citizens can process the information when nec S . Most go 7 the weather
forecast data of the National Weather Service is op eneral c so that it can
be subscribed as special news and then transfe nd|V| uals. Such weather data
can be connected with the localized data by fof‘ per ti region, and then the
weather forecast required for the current locatign can be prow in real time[3].

The needs for information system that t@;’l%htnbut diversification of crops and
stable production have been demanded ransferri cident information and the
information related to weather, clima % ase and’msect pest for smart farming to the
farms using GPS and also automati ch % production manual for each crop
and the work history for eac I| e and p . This study aimed to provide user-
customized data by combln the cli formatlon provided by the National

Weather Service and vari real ti Nﬁ mation on crop cultivation, disease and
insect pest, etc., which g&éduced& ural Development Administration.
2. Related Rese

Globally, @ ata of each government is growing in terms of data
utilization; th mter%(,v efforts for the opening of information is being expended. The
opening as to public % ned by the governments, the local governments, the public
agencies, etc. has be dily implemented based on the major developed countries such as
the United Kingdo@pan, etc., with the United States as the first country to implement it
since the se half of 2000s. A variety of open data portals are being in operation for each
country as %z data.gov in the United States, data.gov.uk in the United Kingdom, open-
data.eurg in EU, data.gov.fr in France, etc. In South Korea, open data is being provided
at . The national resources can be utilized for the creation of various social and
eco values in the private fields in addition to the public fields; therefore, there is a
growing demand for opening and sharing the national resources in the form that can facilitate
creation of new businesses through the integration and convergence with the resources in the
private fields. In particular, the degree of preference as to the Open API technology as a tool
for opening public data was only 1.9 percent in 2009; however, it became 36.4 percent in
2010 (KDB, 2010) and 44.98 percent in 2011 (NIA,2011) [4]; thus, the utilization rate is
growing gradually. It would be possible to reduce the development cost and easily develop
various functions by developing mash-up services using the open information through Open
API. Therefore, we can now respond to user demands promptly. On the other hand, there is a
tendency that the information is being expanded through the opening and sharing of contents
and service even at the major academic information service institutes at home and abroad.
These institutes are ultimately maximizing by overcoming the limitations of resources owned
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by each institute through sharing of information, service and system with the related institutes
and also activating the flow of resources as for the academic communities.

One could expect the following effects since a joint activity of information resources
would be possible conducted if an academic information provider offered Open API service.
Moreover, a variety of information service would be possibly implemented by connecting and
integrating the external resources as for the limited information resources of a library in terms
of utilization of information. Also, the development cost and time could be reduced since the
already opened resources are utilized. Through granting new values, new services that were
not available previously could be easily created. In terms of providing information, it has the
advantage that the monitoring system for data quality control could be naturally estaplished.

If Open API is introduced to the telecommunication network, then the deve Jagyl)time

for a new service can be reduced [5]. Also, IT development staffs can be utili service
development staff and it will be possible to supply services to the market i ly fashion
for needs. Lastly, it allows us to actively cope with increasi diversi ice demands

with telecommunication technology becomes possi
utilizes such technologies as mash-up, etc. that

of customers since the development of creative services thanint gra%
ore t resources or services
including Really Simple Syndication, Rich S@;u mary a L (eXtensible Markup

imple Syndication)

Language) to create new resources or SEI’VICG

\

3. Design of Smart Farming Sy

If an individual or |nst|tute 0 egltlm%h t then the national knowledge portal
search service (http://www. k ge go kr) is being served based on the national
knowledge established thro h the coop n with the national knowledge provision
institutes, will allow them |ze it f ng Open API.

The Rural Devel dminist is providing a variety of farming information
services through Ope ?\E Also any government agencies such as Korea Information
Center for Agri orest F| herles are providing a lot of related information. This
information is ed in t of XML and this can be subscribed through RSS (Rich
Site Summary).

e data%' ed from XML can express necessary information for users by
parsing the result value

Table 1 represent
processed based

configuring and acquiring the pre-defined necessary tags.

API that is provided as public data; thus, it is to be parsed and
necessary tags after receiving the required APl Key. The climate
related data farming related data, which are received from the village forecast of the
National W %’Service, the Rural Development Administration, etc., are being provided on
overall.

@ Table 1. Open API that is Provided as Public Data

Open API Contents Provider
Weekly farming information Open API provides weekly farming
Weekly farming information as to rice farming, farm products, vegetables, fruit,
. . . - RDA
information API flowers, animal husbandry, crop management for special crops,
disinfection tips for disease and insect pest, etc.
Agricultural Information on kind of crops and product item
technology Technology information classification for each crop RDA
information APl per | Technology list for each crop
each crop Detailed technology information for each crop
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Prevalence Open API for occurrence information of disease and insect pest
information API on provides occurrence information of disease and insect pest that is RDA
disease and insect pest | classified into forecast, caution and warning.
Management manual . .
APO for each product Open API for management manual for each product item provides RDA

item

crop information as to the period or method of cultivation for crops.

Product kind
information API

Open API for breed information provides new breed information as

D

N >

2\

Manual API for each
product item of strong
farming

Manual Open API for each product item of strong farming
summarizes and provides manual for each product item of strong

to food crops, special crops, vegetables, fruit and flowers.
farming at Rural Development Administration. 1 C

>

Y
&D

Climate data RSS

D)

Providing climate data

NWS, Portal

crops of interest, the current location or the |

personalized data was designed to push or
To select necessary tags through th
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Figure 1. The Parsing and Processing Process of Data

ionregion after logging in. The

ctlo blic data in the form of XML and
tag ver was configured by including the
ice, the Development Administration, etc. The

be expressed as a response type by HTML5
e parsed data is to be provided after reading

re-defined log

urelr ‘xes ts the parsing and processing process of data.

Through this process, the mobile integrated application was composed of agricultural

technology information for each crop, daily weather information, local information of disease
and insect pest, daily work history, farming diary, annual yield search and search of
surrounding farms.
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As for the agricultural information for each crop, the detailed information of technology
contents for each crop is to be provided through the classified technology information from
the agricultural information for each crop, whereas the village forecast of the National
Weather Service is to be processed to extract location based data as for daily weather
information. As for local disease and insect pest information, disease and insect pest
information is to be processed selectively in accordance with the cultivation crop of a selected
region. As for daily work history and farming diary, the work history is to be recorded and it
is processed so that related pictorial data or blogs can be created. It was also configured to
allow users to extract necessary information for farming by searching the cultivation list of
surrounding farms or annual yield.

A method to provide crop and climate information for each region based LBS
information was configured to provide such services as local weather, disease an ect pest
information, surrounding farms, data download, etc. C?

Figure 2 represents a diagram to provide personalize om dat bining Open
API information of each party. The procedure for providing,re I ti ation of system
server and mobile devices through mobile device is inFi RZ{

Those personalized information is passed to sm he information about
daily work method for each crop and the peather mfor and it facilitates the
identification work of cultivation trends thro relaied%h , tralnlng, crop production
quantity, market price, etc. In addition, it ow for securing sales channel

National
Weather
Service APL

gric! ura\ i i
oy specific J
enter Day's %
work N
Weather &
at\o information
= etin .
— B
— ';—:‘ “Period /

p—1 crop- ——
\cultural specific e
oz Auction - = national | Developm

S = — production  { EntA?)?pt‘
- : and price

Figure 2®&m’am to provide Personalized Custom Data by Combining Open
API| Information of Each Party

b Table 2. Features Implemented

Per item Contents of functions
Crop information Real time market price of crop and crop cultivation
Providing public notice or news information of related institutes in regard
Related news to crop

Weather information is exposed in accordance with location information

Weather information . .
or location of selection

Disease and insect pest

. . Utilizing the Rural Development Administration API
information
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The Rural Development Administration provides the agricultural technology information
for each crop, the list of farming information, the disease and insect pest information, the
management manual for each product item, the video of agricultural technology, the income
information of farm products and new breed information in the form of Open API. Upon
reception of this information, it is to be first saved in the DB and then parsed when receiving
a request from the application viewer of a mobile device. The National Weather Service
provides the climate information in the form of RSS as for the data in the form of XML as to
the climate information; thus, one can acquire information by subscription whenever new
information is updated.

The below Figure 3 is the system structure diagram to provide climate information and
disease and insect pest information. In the area of server, the climate information data
from the National Weather Service and the crop and disease insect pest infor. a%ﬁrom the
Rural Development Administration's Open API data are to be received and @i the server
respectively in the non-processed form (1). In the area Of%n the locati rmation is to

be received from the GPS of a terminal and the base station X2) no@ﬁthe information
s-the ate m%?y\lon are requested at

related to disease and insect pest and crops as well
espon is to be processed at
the server and then transferred to a smartphone %

the mobile application to the server (3). Lastly, the

-%

Mational
weather data

National pes
information and
crop management
practiggs sefyice

Figure 3. Sy,@ﬁ Structure Diagram to Provide Climate Information and
Disease and Insect Pest Information

%ation of Mobile System

e functions for each page of the essential application that was implemented in this
studynthey include crop information, disease and insect pest search, yield search, crop market
price, direct sales page, etc. As for crop information, crop and product item information,
technology information classification for each crop and information on the list of technology
contents for each crop are contained in accordance with log information. In addition,
technology content information is provided.

As for prevalence information of disease and insect pest, the occurrence information that is
classified into forecast, caution and warning is to provided via viewing or pushing service by
filtering the crops set for the user environment and the location based information.

It could be utilized as preliminary data in terms of establishing cultivation plan as to the
yield of crops to be cultivated by individuals through the yield search of crops. In addition,
the trends could be drawn by confirming the market price via graph. Moreover, it was
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designed to post various farming products harvested by several users through configuring a
bidding system that could connect consumers directly with the harvest farming products.
Also, it was configured to secure farmers' fixed sales routes.
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Figure 4. Crop Information, b&i@e and Ins est Search Page

5. Conclusion and Future S u&% %}\Q)

This study designed and i ented of t ile integrated system for smart farming.
The information required for rmlng such ather, accident information and disease and
insect pest information w sed toﬁns in each region by using GPS and the pre-
defined production ﬁ@nd crop ¢ ation for each crop and the information as to the
work history for each perbod were provided. In this way, the information system to contribute
i as desig implemented. As for the climate information of public
me mfwa n such as crop cultivation or disease and insect pest, the
necessary data to suit the needs of users.

artphones and personal devices are outstanding in terms of
uld be possible to provide individually customized information by

system was desig
The recently avail
accessibility and also=i

configur tilize push information or search information in order to better cope with
tions.

this system, those contents worth being utilized are emerging in the field of
personalized information provision through location based services. Therefore, users could
extract, process and utilize necessary data in accordance with user environment in terms of
transferring data suitable for the purpose of producing public data or information.
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