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Abstract Recently the scale and area of greenhouse cultivation have been enlarged in Korea, and its importance
in domestic agriculture is being increased. According to these situation, environment control systems are widely
used in greenhouses. Even though development of greenhouse facilities and control devices, cultivation skill
using them is in lower level more than european countries and Japan. In this study, we propose intelligent
information system based on information-communication technology that supports environment control systems.
Proposed system is able to support to maintain optimal environment for plant growth using data from
environment control system, and also give useful knowledge for cultivation by active way. Furthermore, it
estimates future status of plant growth, and suggest best strategy of environment control for current stage.
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<Table 1> Main functions of the intelligent
information system

Main menu Sub menu
Setup system info
System code management
Basic info User info

Greenhouse info
Equipment info

Growth model

Setup model parameter
Growth simulation
Production prediction

Growth data

Setup data category info
Input growth data

management .
. Retrieve growth data
Input cultivation info
Greenhouse .
. Setup goal of environmental control
monitoring

Greenhouse monitoring

Knowledge-base

Input/modify inference rules

management Input/modify cultivation knowledge
. Analysis environment/growth data
Big data
R Compare and analyze greenhouse data
analysis

Auto creation and check of inference rule
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Drools (http://www.drools .org/)S AH&atith AFA e
TALAE <Table 2>9 2t}

<Table 2> Development environment for the
intelligent information system

Category Software tools
Web server Apache tomcat 8.0
DBMS Mysagl community edition 2.6
Framework Spring framework 4.2

ava(JDK 8)

Language }avasi?ipt, AJax, jQuery
Inference engine Drools 6.3
Graph tools JS chart (AmCharts) [18]
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RULE "Open roof window”
WHEN

ctl.roofOpen == 0
THEN

END

env.evgTemp > getUpperTemp() and

return("Open roof window”)

[Fig. 5] AN example of rule

in Drool

<Table 3> Table list of the intelligent information

system

Table name Descriptions
Sys_user_group User group inforamtion
sys_user_info User information
crop_category Crop category
crop_info Crop information
crop_species_info Crop species information
crop_type_info Crop type information
DS_category Disease category
DS_info Disease information
farm_info Farm information
farm_equip_list Farm equipment list
farm_cultivate_info Farm cultivate information
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[Fig. 6] Screenshot of greenhouse management
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[Fig. 10 & &A% HRA 28] Agshs
AREH 3 Azl A7t B Foll A7t 4
a7l ool HiAE H7ke) 1) AFEE Ao 1
oA A4 vk ‘:‘—Er% 1Y 7)80] F7hel7] A%

ol (o] ), ) HE AhEE A
+ 9lrk (sl :vﬂ&). o 2% %» - £
FAs S7teterl Axw
et oleld BHa g el
2wk olyjeh Ao Aol
B2 A gwlofo} ek Ad 7=
A& AR veRiE 53 8744

= i o
)

ooz

r°"
por
o
frt
o,
N
)
o

off

°

=

b=

o

0,

[}
e Jﬁ
ol
2 rlo
ro,

o]

E
FW ﬂE
t
N

d

)

2,

1 ol
1“‘1 r_{o
Mr o2 =
D)

re

ra

-

=2

>

)

1)

)
O

2 1z

2

>

[

jats)

tlo

e,

fo

frt

Ko

rle

paty
T
o o X
o
2

ot

PN
-
.‘::_rf
A
&
=
2 @ Zlow FaHn o Adel Bg 840717
o]
3

Daiy Temperature (10i4)

11111

[Fig. 10] Replay of environmental control

4. A&

ANAA el S AREAe A7)7) 9@ Fo A
o] shE A AAHS FAe ek $elkebs A
Aol AAF 2R ek @A) 7)&e dTE o}

Ao zuAd ek ol @ Ageln &4 AR
A28l A Erte] A 7% ARE §|idtha
nol AAskE BetediEo 2 o= Zadh d3he

& 4 90& glelek sulol A 14 g dlolel 7t AlAI

on $YET YA %F @olw FAA] el A4

188 1 Journal of Digital Convergence 2017 Feb; 15(2): 183-190



A Design of Intelligent Information System for Greenhouse Cultivation

Mol o] ZHAY FEalA Fho] B YA, ¥
9 ICT opol) 23 AT9} £47} o] Follekel 7bt
& Aol A0 7o) B9 5 e Ao A
oh @A B 7EFA} o T T gl AHE QIEY
2 )BT 7145 [21-2410] 4% Bohd weh dud
9 @Alo] oo} A% 9& Rolth

ACKNOWLEDGMENTS

This study was supported by “Cooperative Research
Program for Agriculture Science & Technology
Development” (Project title: Development of a model
for optimal growth management of crops in protected
horticulture, Project No. PJ01054901).

REFERENCES

[1] B. Lee, “The Concept of the Protection of the Crops

IPM Enterprise
Organization of Rural Development Administration,
http://www2.rda.go.kr/kpms/ipsm/Korean/03_undp/
morgue/gh/ghl_1.htm

[2] S. Huh, “Analysis of feasibility for the 6th Industrial
Type High-tech Glasshouse Exports Project”,
Dankook Univ., Project of "Ministry of Agriculture,
Food and Rural Affairs”, 2009

[3] Y. Kim, el, “Rural Activation by the Protected
Cultivation”, Korea Rural Economic Institute, 2014,
http://www.stepi.re.kr/app/semina/view.jsp?cmsCd
=CMO0038&ntNo=27123

[4] Agriculture Science Technology Information System,
http://it.okdab.convi is/businessDetail.do?entrprs_seq=
4&pagelndex=6

[5] Priva co., http://www.privagroup.com//en/

[6] Woosung Hitec co., http://wandw.net/welsys.html

[7] Jatinder N.D. Gupta, Guisseppi A. Forgionne and Manuel
Mora T, "Intelligent Decision-making Support Systems”,
ISBN-10: 1846282284, Springer-Verlag London, 2006

[8] Farzin Shahbazi, Ali Asghar Jafarzadeh, F Sarmadian,

in Greenhouse Environments”,

MR Neyshabouri, S Oustan, Maria Anaya Romero,
MI Lojo, Diego De la Rosa, "Climate change impact
on land capahility using MicroL EIS DSS”, International
Agrophysics, vol.23, pp.277-286, 2009

[9] J.R. Donnelly, A.D. Moore, M. Freer, "GRAZPLAN:
Decision support systems for Australian grazing

GRAZPLAN
project, and a description of the MetAccess and
LambAlive DSS”, Agricultural Systems, vol.,
pp.57 - 76, May 1997

[10] N.D Clarke, JL Shipp, A.P Papadopoulos, W.R
Jarvis, S Khosla, T.] Jewett, G Ferguson,” evelopment
of the Harrow Greenhouse Manager: a decision—support
system for greenhouse cucumber and tomato”,
Computers and Electronics in Agriculture, vol.24,
pp.195 - 204, December 199

[11] K. Jung, “Greenhouse Smart Raising Environment
Management System based on Crop Growth
Model”, Doctoral disertation, Sunchon Univ., 2013

[12] Y. Kim, el, “Studies on the integrated and
intelligent environmental control by growth models
in tomato protected cultivation”, Project of "Rural
Development Administration”, 1996

[13] J, Lim, el,
control system technology”, Project of "Ministry of
Agriculture, Food and Rural Affairs”, 2013

[14] KL-Net Consortium, “Construct an u-IT Environment
Control System for Greenhouse”, Project of "Ministry
of Agriculture, Food and Rural Affairs”, 2011

[15] D. Son, D. Hong, The Development of the Data
Mining Agent for eCRM, Joumal of Korean
Industrial Information Systems Society, v.11 no.5,
Pp.236-244, 2006

[16] J. Jung, Applying CSP techniques to automated
scheduling with agents in distributed environment,

enterprises —1.  Overview of the

“Development of a smart greenhouse

Journal of Korean Industrial Information Systems
Society, v.12 no.l, pp.8&7-94, 2007

[17] S. HyungS. Kimy An Frmpirical Study on the Acceptance of
Information Technology by Agricultural Managers,
ournal of Korean Industrial Information Systems
Society,v.4 no.2, pp.88-101, 1999

Journal of Digital Convergence | 189



AV ARS8 A RAI =] A7

[18] J. Park, S. Oh, “Design of decision Support
Modules in the Greenhouse Environment Control
System”, KAIS 2014, pp.674-676, 2014

[19] S. Li, S. Oh, “Research and Design of Decision
Support System for Environmental Control for
Greenhouse”, KAIS 2015, pp.642-644, 2014

[20] S. Oh, J. Pyee, "A Design of Intelligent Decision
Support System for Greenhouse Agriculture in South
Korea”, 2015 Intemational Forum Agriculture, Biology,
and life science, June 2015, Japan, pp.1-7, 2015

[21] Y. Kim, Convergence of Business Information
System Process using Knowledge-based Method,
Joumal of the Korea Convergence Society, vol4
no.6, pp.65-71, 2015

[22] S. Lee, D. Lee, Actual Cases for Smart Fusion
Industry based on Internet of Thing, Journal of the
Korea Convergence Society, vol.7, no.2, pp.1-6, 2016

[23] S. Park, Proposal of a mobility management
scheme for sensor nodes in IoT(Internet of Things),
Journal of IT Convergence Society for SMB, vol.6,
no4 pp59-64, 2016

[24] S. Shin, G. Chae, T. Lee, An Investigation Study
to Reduce Security Threat in the Internet of Things
Environment, vol.5, no.4, 31-36. 2015

% Al &(0Oh, Sejong)

<1920 29 ¢ MATiel e e
3} (F8HAH

192 29 - M stal thekd 7
Fef et (FekAAh

A\
V' -2001d 8¢ A TEk ek 7

jaing

FES} (3
2003 9€ ~ AA : g
Sfe)et AEEgolsts}
LA} uAIE, AR v
- E-Mail : sejongoh@dankook.ac.kr

ol

190 IJournal of Digital Convergence 2017 Feb; 15(2): 183-190



