dulnveayanaw nizvamndaianseile

o/ Ay a .é’
ﬂ'1‘E"\]ﬂﬂﬂiiSUUﬂUdQﬁudQUHWUHUGﬂ‘Uﬁ'1EN']‘I.JNE\C‘Iﬂ'ﬁ‘UuEU

AUTOMOTIVE PARTS TRANSPORTATION MANAGEMENT SYSTEM
FOR PRESS PRODUCTION LINE

B el

.o E.B.0A. 2558 T

e

i

%mﬁwus‘ﬁﬁ‘lud'swﬁwaan'ﬁﬁnmmwé’ngmﬂ%zymﬁmnisumamumﬁmﬁm
A19713Y1IAINTTUTZUUAIUAL
ANIZIANTIUAENS
darUuwaluladwszasmndniaammsaianseds
W.A.2558
KMITL-2015-EN-M-018-163

& Q‘I v o Y} v = = Y ! ¥ o v 5% v
whanstduenansiianulidmsunsldnuionisnwiingu ldeygslmihluldusslemisunisen

lidnsdilagiiadu Snriavnuiilvanulasilon wazdednadadadivesenarsynasaninisiiluly



AU:TOMOTIVE PARTS TRANSPORTATION MANAGEMENT SYSTEM
| FOR PRESS PRODUCTION LINE

AREEWORN- PHUTTHISATHIAN

A THESIS SUBMITTED IN PARTIAL FULFILLMENT
1 OF THE REQUIREMENT FOR THE DEGREE OF
| MASTER OF ENGINEERING IN CONTROL ENGINEERING
. FACULTY OF ENGINEERING
IJ<ING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG 2015

KMITL-2015-EN-M-018-163



!
COPYRIGHT 2015
FACULTY OF ENGINEERING
KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG
wnansiifuenansiianulidmsunsldnuiensinwiviidy lleyaeliilulduselomdmunsd

ludnsallagvsau Snvivihudlvidauwdasiom uasdesdedadadivedenarsynasaninisuiluly



ANAAINTIUAENS
anUumalulagnszanungdIAUNIITAINNIZU
TuSusesineniinus

iadaIne1inus nﬂii‘]’mn'1sszuwua’a*‘z‘mﬁhumuaum"lua'wmumammﬁugﬂ

Thesis Title Automotive Parts Transportation Management System for Press
Production Line
unfinwn WNEMD13I5  Walladios
RV GHEERR I 53610919
ELTTTY IMINITUFNANTUNU AR
#191391 amnssmuwmum
o a p
219138NUTNE I Tnus }wﬂwwﬁma
wineavinendwus ;AWTL 2015
mumssumsaamif'muﬂﬂﬁ%“ 1
7.0 30UNS Uag,anwmwuajc@ﬁ
q ""’\
HALAT. UUN T Q’qmmjz “Lead
v a Ig "“r:J A’ ¢
57.95.50ANS 1IgAAIR
QO\‘K %,‘ J.’{”*v.
HNFL.AS.ADU frany Al
& Ol1Yy
o e NV :‘T" ¥
HNA.AT.UNAS U

W/ Wow U Tidou TUBINNI-14 NsnnAll #2558 a1 13.00-15 00 1.
= a = ad [
f0UNdaY e AsRRUWINLABSRlr BT HM-401

-~

< o4 N
N - =y % V4 = o
g Tl Yera LO) BN 0% 1 L L

KIN( | T ————y

AZIAINTIUANENS SUTDILED

(599A180519758 95, AUFU W1ad)

AMUR. ANZIAINTTUANENS

Juil 14 nsngiem w.e. 2558



WiadoIngrtinug M3TANTIEUUTLAT LN UA LW UNE AN TUTY

ndnw . UA8TT Weliates
saUsEdndn 53610919

YSeyeyn ' FenssuAansuinUnidin
e ul AMINTTUILUUAIUAY
WA, 2558

L3

ae] ‘ a a '3 e
219159UInvAInedinus HA.ATUNAY UUTRU

unfinge

wmuwuﬁawu Whinetlesriunsinnusruurud ud e usudluasaundans
u iUImaLLamwamunulsm Feldusupnduvisnesfase AGY (Automatic_ Guided Vehicle)
Anmudn Uy TS TARAAYAY IRIaZIduN Ima’lumumimmmmLaumwauwamuu‘lm
SaneTiuAvans LenanisrouSiannsuanadunisdised snnedadnsdanisesiesiie
Uesfumisvuvaesn sudwaliiinysslogd vieludnurEsInauIsvesldey msdadady
msnsusumitLde g andalupEdn v iletigwrsiussideya Nethesdna o
%Jayja"l,ﬂum%mwa Fulgaiansely anmmminﬂimamnmmumjmumq wazaniaaal
nmsinndlisdusomagaay Anmniviien (hisy fdussiunisiangmsuuds
Sty Rt niatiasinas iyt AGV, T ihinanuannuswa s AGY TUS:
Nuiinisudn vhilviineriuayaanlunseadiuy 2 usuka sime s UULLA Wasdwidussuy
ii"laaaﬁa%w%uﬁ?uﬁ’mmﬁu‘lma‘l%'mm Visual Basic' uaz PHP  ananiatitUussanslviunisly

nuesale -



Thesis ' Automotive Parts Transportation Management System for Press
Production Line

Student MissAreeworn Phutthisathian

Student ID. 53610919

Degree Master of Engineering

Program ‘ Control Engineering

Year 2015

Thesis Advisor Asst.Prof.Dr.Noppadol Maneerat
ABSTRACT

This Thesis presents the Autemetive Parts Transportation Trackerfor Press Production Line
via website, will display the’current position of Automatic_Glided Vehicle (AGV), with status,
duration of transportation and  shortest | path of ~eachi AGV, from Dijkstra algorithm.
Furthermore, the system provides: the- optional” path: and-manages-the_traffic\ transportation
system for collision avoidance, This tracker will: providé eonvenient. in-term of system tracking
and transportation ‘'managing to- rapidly notice any fault-for' maintenance, transportation data
analyzing, time saving and reducing a work load of man power in the meantime from inessential
tracker to follow at side. This developed transportation tracker could simulate the path of AGV
car and track status of AGV car to manufacturing area. This system will lead; to-convenient for
planning, designing ‘and- developing transportation. The simulation is" evolved used by Visual
Basic language, and PHP.could apply.with the real practical.
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Path 3 ST >>B>>D >> FN ; 185 m,
Path 4 ST>>A>>D>>G>> FN ; 190 m.
Péth 5 ST>>B>>D>>G>> FN ; 190 m.
Paith 6 ST>>B>>E>>G>>FN ; 190 m.
Path 7 ST>>C>>E>>H>>FN ;190 m.
Péth8 ST>>C>>F>>H>>FN ; 190 m.
Path 9 ST>>C>>F>>1>>FN ; 190 m.
Path 10 ST >> B >>F >>F>>FEN ;210 m.
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Path 14 SF>5 A >> EN ; 2207
Path 15 ST'>> B >> EN ;220
Path 16 ST>>C>> D>>FN ;230 m.
Path 17 ST>>C>>E>>FN : 230 m.
Path 18 ST>>C>>F>> kN 7230 m.,
Path 19 ST >3/ >3 FN ;240 m,
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Application of Ontology to Hydroponics

Areeworn PhutthisalthianI Nakulrad Pantasen' Noppadol Maneerat' Ruttikorn Varakulsiriphunth'
f Takahashi Kaoru®  Yasushi Kato®
'Faculty of Engineering, King Mongkut’s Institute of Technology Ladkrabang
; Chalongkrung Road, Ladkrabang, Bangkok 10520, Thailand
*Department of Information Systems, Sendai National College of Technology, Sendai, 989-3128, Japan
3ngiruoka National College of Technology, Tsuruoka, 997-8511, Japan
sakana_par@hotmail.com happyinmylife@hotmail.co.th  kmnoppad@kmitl.ac.th

[ kaoru@sendai-nct.ac.jp president@tsuruoka-nct.ac.jp

Abstract— This paper |presents the making decision of
Nutrient Solution System in Hydropenics using IL. | _THEORIES
Ontology by the rel:ation of “semantic _system—and ./ 4 Hydroponics

technology of Web Ontology Language (OWL) and
Semantic Web Rule La:nguage (SWRL) for the utility of
the Nutrient Solution System ‘and let the system more

Hydroponics[4] -the (growing of plants specifically in
water or autrient solutions is. one-.of the most rapidly
] - . : expanding new. areas of plant research because it is an
automatic.  We consider /variables - of —electrical economically and ecologically sound approach to field crop
conductivity (EC), Potential of ‘Hydrogen ion (pH), production and-soil management. Plants in hydroponics
intensity of solution, species of plants and the relation of  'system - are grown' in-nutrient solution, which consist two

the device in the systfem for supporting to make the variables are pH and EC.

suitable decisions with jthe control system of hydroponic Carruthers' [5] -and Jones [6] introduced the suitable
nutrient solution. values'of EC and PH for crops as shown in the table.

Keywords- Hydroponics; Ontology; Nutrient Solution

TABLE L. THE SUITABLE VALUES OF PH AND EC FOR CROPS
I. | INTRODUCTION

Nowadays, soilless culture is widespread because.of the Plant pH EC
limited space of cultivation including “higher labor costs. Cauliflower 6.0-6.5 2.5-3.0
Therefore, soﬂless_culturre is one of the_ solutions to this Cabbape 6.6-70 2.5-3.0
problem. The nutrient solution system ‘is the essential of -
soilless culture that affect the growth .of the. plants. Broccoli 6.0-6.5 1824
Typically, we control the capacity of nutrient. solution by Carrot 5.8-6.3 1.8-2.2
persons and found tha}ixs not consistent and'accurate[l']. Kana 6.0-6.4 1535
Thus, we propose Nutrient Solution System with automatic
control based on ontology. Cuctrmber 3-5-6.0 1.0-25

Ontology[2] has been proved to be very useful in Lettuce 5.5-6.5 0.8-1.2
sharing concepts across applications in_ a single clearly Tomato 5.5.6.5 2.0-5.0
Jefined meaning way jand also conceived as a good
mechanism to describe the shareable and common Rose 5.0-6.0 1822
inderstanding  in a) domain  concept.  Ontology Strawberry 6.0-6.5 1.4-2.0
supports information exchange based on semantics rather Apple 6.8-7.2 2.2.3.0
‘han just syntax [3].

For this research, 'we use the principal of OWL
Ontology Web Language) and SWRL (Semantic Web Rule
-anguage) with semantic rule for making parameter
elational condition that affect the controlling of nutrient
solution. l

:
|
1
l
|
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B. Web Ontology Language (OWL) o T van

OWL[7] is the language that is developed for response
lo support semantic web language and make the level of . —
logic in semantic web architecture and is built on the basic oy
of RDF(S).

Otherwise, OWL is a modern semantic language that
ases to explain ontology. OWL defines ontology for the
axtent of knowledge. Ontology on the basic of OWL is the
group of axioms that have a definition of classes, properties

VaiveValve aue? e
FicwrateData

fomge A
. . foarate B
and relationships between the related structures. ’ s s e
—; Assen Property
C. SWRL > bl Propeny
Semantics Web Rule Language(SWRL)[8] is a language Figure 2. Ontology Concept Design of Nutrient Solution System
used for the Semantic Rules using the Propositional Logic for Hydroponics

model “Antecedent — Consequent”. When the Anteceden
and Consequent are written instead of the connegtiv

astoms. Each atoms is connected to pa S are e P T tegé tool "suppoits knowledge acquisition and
-epresented by question mark and variables (su The user interface consists
. ent, views of the knowledge

III.  SYSTEM AND CON/

4. Nutrient Solution System
When the plants get water ff

oy the EC,PH and water that floy a%ly f
sontrolling valve opened-closed of) so
fig. 1.

For the Procedures of this
ank is lower than the set po

water into the tank until the el issSanf¢ |as the 4 5503 - ol )
soint. When the water level ge set point-valvewilh b y I }‘J ol : -

) SR “Nutrient Solution’ System for Hyd J 2 a protége tool.
zlosed and solution valve A a 11"0pe nﬂ J "" ‘ L) SR o e proe
‘nt.o the tank to adjust the !SC. : id valve with ope 'k),'q. dicglayCar een usn%a orofégé tool which
adjust EC and pH level until the v h the01

s the relations ip ‘of-the system and the user interface

e -. t‘ Hfedrules o cide who will run

J’; O“Brow. System will determine

\» a-.n !I.II lant in abase, then the system will
status of the #’T6 control the system to

your prefe&ence Q(\ a

| §7
a 3" klm @ule 4-Rule ule-16 was written to establish

NutritionControl(?n) /A Plant(?p) —PlantType

(?p, ™n)
Figure 1. Nutrient Solution System for Hydroponics. Rule4
Status(?stat) /\ NutritionControl(?n) — StatusValue
. ?stat, 7n)
B. Ontology D ( ’
Ontalogp Design Rulel2

This research, the control system of nutrient solution for Valve(?valve) A NutritionControl(?n) —
wtomatic is applied to use ontology which helps for making ValveValue(?valve, 7n)
lecision. Application of ontology to nutrient solution Rulel6 ’
system has four  classes as shown in Fig. 2. They are
Nutrient Control, Plant, Solution and Valve. Each classes
1ave its own property which is explained below .

Status(?stat) /\ Valve(?valve) — FlowrateData
(7stat, ?valve)

arsgnansiidulenarsianulidmsunisldamgionsanwivingu lieugrsbmhlulduselosiaunisd

lidnsdilagviadu dnvivnuiilvidaulasiient wagdesdnadadadvesenaisynasaninisunluly
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Rule 2-Rule 3 of the Ewriter to find the mean value in the
range of EC. EC for the plant.

Rule2 !
ec_max(?p, 7ecmax) /\ ec_min(?p, 7ecmin) A
swrlb:subtract(?ecperio:d, %ecmax, ?ecmin) —
ec_period(?p, ?ecperio?)
!
Rule3 {
ec_period(?p, ‘7ecperiod) /\ ec_min(?p, 7ecmin) A
swrib:divide(?x, ‘7ecper10d 2) N swrlb:add(?ecmean,
7x, 7ecmin) — ;
ec_mean(?p, ?ecmean)g
|
|
|

Rule 5 Rule 6 Rule 7i Rule 8 of the Volume and-value of

‘he amount of the increase in EC.

Rule5 i

PlantType(?p, 7n) A StatusValue(?stat, 7n). /A

‘ ec_status(?stat, ?ecstaﬂ) A ec_mean(?p, ?ecmean)-A
swrlb:subtract(?ecab, ?:ecmean, 7ecstat) —
ec_ab(?n, ?ecab)

i
|
Rule6 I

StatusValue(?stat, 7n) A volume._status(7stat, ?vstat)
N\ ec_status(?stat, ‘?ec}stat) AN
swrlb:multiply(?v_e_stat, ?vstat, Zecstat) —
v_ec_status(?n, ?v_e_s'tat)

Rule7 i
v_setpoint(?n, ?vset) A ec_mean(?p, 2ecmean). /\
swrlb:multiply(?vseterﬁean, ?vset, %ecmean) —
v_setpoint_e_mean(?n, ?vsetemean)

Rule8

v_ec_status(?n, ‘?v_e_sltat) /\ v_setpoint._e mean(?n,
?vsetemean) A ec_ab(?7n, ?ecab) A
!

swrlb:subtract(?a, ?vsetemean, ?v_e stat) A
swrlb:divide(?vab, ?a,)?ecab) — volume_ab(?n, 2vab)
|
J

Rule 9 Rule 10 Rule 11 for the volume of solution A and
3 can fill, :

Rule9
volume_ab(?n, ?vab) /\ ec_ab(”n, %ecab) A
swrlb:muItiply(?vab_e"cab, ?vab, ?ecab) —
v_ab_e_ab(n, 7vab_ecab)

CIT-018
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Rulel0
ec_A(™n, Zeca) A\ ec_B(7n, %ecb) A
swrlb:add(?ecplus_ab, ?eca, ?ecb) —
ec_AplusB(7n, ?ecplus_ab)

Rulel1
v_ab_e_ab(?n, ?vab_ecab) A ec_AplusB(?n,
Zecplus_ab) A swrlb:divide(?q, ?vab_ecab,
%ecplus_ab) — volume_A(™n, 7q) A volume B(?n, ?2q)

Rule 13 Rulel4 Rule 15 AB of the solution valve open
time and water-to_fill the system.

Rulel3
volume /A(7n, 7q) A flowrate_A(?valve, ?2flowA) A
swrlb:divide(?FimeA, ?q, ?flowA) —
Timeopen_valveA(n; 7TimeA)

Rulel4
volume_B(?n, 7q) A flowrate B(?valve, ?flowB) A
swrlb:divide(7TimeB, ?q, ?flowB).—
Timeopen valveB(?n, ?TimeB)

RulelS
FlowrateData(?stat, ?valve) A ValveValue(?valve, 7n)
/\ water_status(?stat, 2w) A flowrate water(?valve,
?flowWater). /\ swrlb:divide(?Time Water, ?w,
?flowWater) - Timeopen valve Water(7n,

IV, “CONCLUSION AND FUTURE WORKS

Ontology is able to design structure ‘and mechanism that
makes the system more effective.and can apply to the others
control system by using the relation.of tools and variables.

For Semantic Rules can<be able'to used as a tools for
analysis and making decision in-the conditions of Semantic
Systers. In addition, the'Ontology program writing is able
to share knowledge and easy for expanding systems in the
future.

In the future, we will develop ontology to be able to
apply to the remote control system together with the other
development of ontology.
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Ontology-Based Nutrient Solution Control System for Hydroponics

|

Arefl,wom Phutthisathian

sakana_par@hotmail.com

Abstract— This paper presents the Ontology-based Nutrient
Solution Control System!for Hydroponics with Protégé. We
consider variables of elecitrical conductivity (EC), Potential of
Hydrogen ion (pH), intensity of solution, species of plants and
the relation of the device in the system for supporting to'make
the suitable decisions with the control system of hydroponics
nutrient solution. |

I
Keywords- Hydroponics; Ontology; Nutrient Solution

L. | INTRODUCTION

Nowadays, soilless <::ulture is’ widespread- ‘more -than
sefore because of the limited space of cultivation including
1igher labor costs. Therefore, soilless culture is one of the
solutions to the problem! The nutrient solution system is the
:ssential of soilless culture ithat affect, the”growth of'\the
dlants.  Typically, we [control the capacity of nutrient
solution by persons and found that is not consistent and
iccurate. Thus, we propose a nutrient solution system. with
tomatic control based on ontology.

For this research, |we use the principal. of \QWL
‘Ontology Web Language) and SWRL (Semantic Web Rule
.anguage) with semantic rules for, making  parameter
elational condition that affect the controlling’ of nutrient
solution. We make ontol:ogy domain to control system using
>rotégé- OWL to write dntology. Protégé is the open-source
nd researched and developed by Standford. Medical
nformatics. OWL language is used for communicating in
he Protégé. !

\
|
I LITERATURE REVIEW

\. Hydroponics |

Hydroponics[2], theigrowing of plants specifically in
vater or nutrient solutions is one of the most rapidly
:xpanding new areas of plant research esuaceb it is an
iconomically and ecologically sound approach to field crop
yroduction and soil management.

Vegetable[4] in a ﬁydroponics system are grown in
wtrient solution, which consist of two variables, pH and EC.
“he volume of concentrated nutrient solution which is used
or increase the EC, are calculated from equation (1) :

|
— QI(ECF—EC))
VEcy-EC,

Qu (1

|
8-0-7695-4519-6/11 $26.00 © 2011 IEEE
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Qu volume of the concentrated nutrient solution which
is used for increase the EC.

Q volume-of the nutrient solution in system before
increase the' EC

EC, : | EC value of the.concentrated nutrient solution

EC; \: / JEC value of the nutrient solution in system before
increase the EC

ECr : 'EC value -of the nutrient solution in system after

increase the EC
Carruthers [8] and Jones.[9] introduced the suitable
values'of EC and pH for crops as shown in the TABLE 1.

TABLE L THE SUITABLE VALUES OF ECAND PH FOR CROPS
PLANT PH EC
CAULIFLOWER 6.0-6.5 2.5-3.0
CABBAGE 6.6-7.0 2.5-3.0
BROCCOLI 6.0-6.5 1.8-2.4
CARROT 5.8-6.3 1.8-2.2
KANA 6.0-6.4 1.5-3.5
CUCUMBER 55-6.0 1-2.5
LETTUCE 6.0-6.5 0.8-1.2
TOMATO 5.5-6.5 2.0-5.0
ROSE 5.0-6.0 1.8-2.2
STRAWBERRY 6.0-6.5 1.4-2.0
APPLE 6.8-7.2 2.2-3.0

& computer
oy
i psocnety



B. Ontology |

Ontology[1] gives thle perfect semantic mean from the
structure of relations, theories and logics that have benefits
>f controlling the attribute that make easier computing of
ontology.

Ontology technology|evaluation’s main underlying idea
's a mature concept and can be soon used for practical
ndustry, We must evallflate and benchmark it to ensure a
smooth transference. The evaluation should consider several
factors—including interaperability, scalability, navigability,
and usability.

C. Web Ontology Language (OWL)

OWLJ[3] is the langt{age that is developed for response
.0 support semantic web language and makes the level of
ogic in semantic web architecture. It is built on the basicof
RDF(S).

Otherwise, OWL is a modern semantic language that is
1sed to explain ontology. OWL defines ontology for-the
:xtension of knowledge.lOntology is based on OWL andis
he group of axioms that has a definition of classes,
yroperties and re]ationsh}ps between the related structures,

D. The Construction of Qntology

The prototype mod]el[S] is an annular” structure.” It
starts out by determining the' scope in “defining  all ithe
lifferent concepts from | the universal domain ontology in

“ig.1
Formalize
code
Recognlze &
Establish

Ontology

Manipulate

Parameter;

Universal domainontology

model of the construction of domain
he manipulator parameters.

Figure [. The prototype
ontology for

The procedure of
lescribed below :

the proposed prototype model is

¢ Requirements | analysis :  Similar the
software developing method, we should
capture information from its application scope,
purpose as well as users from the beginning of
constructing ontology, and the final goal of
domain ontology is  for the  machine
understanding. |

to
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Define classes: Carrying on the detailed
analyze and classifying the concept which is a
collection of elements with similar properties
from the requirement analysis. The properties
would describe various features and attributes of the
class.

Recognize terms and establish the ontology
framework: Evaluating the importance of every
concept and selecting the key terms to remove
the unnecessary concepts or exceed the domain

scope. In this stage, the task complete the
construction of target ontology structure which
describes  the concepts in the domain and
also the relationships that hold between those
concepts.

e /Formalize _code: " After making evaluation,

validation and refinement. of the terms in the
certain-domain;-we should formalize the good terms
info, codes -in—order- to let the information has
the' machine—intelligibility. . Thus, the implicit
semantic of the relational model must be mapped
into explicit ontological structures. In the procedure
of constructing ontology, it-would use the
"ontology, reconfigurable” features and "ontology
mapping" technologies.

Confirmation ‘and evaluation :* The objective of

this’ task is-evaluation ~whether the existing
ontology ~is. - conceptually ‘rich 'enough to
represent | relational, ‘schemas.~ completely and
confirms © whether all._relational ' entities are
mapped into corresponding ontological
entities:

Because the' knowledge domains / ‘are infinite, the
domain_boundary s fuzzy and.the domains are overlap, we
should - continue communicating with professional expert
after establishing the primary edition of certain domain
ontology [6].

1. _SYSTEM AND CONCEPT DESIGN

A. Nutrient Solution System

When the plants get water from the solution, the value of
EC and pH will change. The changing value of EC is due to
the absorption of nutrients in plants. The system is controlled
by the EC, pH and water that flow away from the solution by
controlling valve that opened-closed of solution A and B as
Fig.2.
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Figure 2. Nutrient Solution System for Hydroponics.

B. Ontology Design

This research, the automatic control system of nutrient
solution is applied to use ontology which helps for making
decision. We separate } into 3 classes those- are plant,
parameter and tool for manipulator’ based on our approach

following the overall prltotype model as-Fig. 3.
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Figure 3. Hierarchy,ofNutn'ent Solution System in Protégé

C. Protégé

|
I
|
t
The Protégé is a tool that supports knowledge

acquisition and knowle:dge base development.[7] The user
interface consists of several tabs that provide different views

1
I
|
!
I
|
1
|
|
!
!
|
|
1

of the knowledge base. For example, tabs exist for ontology
editing, form layout, knowledge entry, and knowledge base
search. Protégé is implemented as an open-source Java
application.
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Figure 4. Nutrient Solution System for Hydroponics.

For Fig.4, the display screen using a protégé displays the
relationships of the system and the user-interface is also the
inference rules to help for decision which will run through
the ‘plant 'to 'grow. Then the system ‘will determine the
setpoint of the plant.in the database, the system will check
the status of the solution to control the system to your
preference.

[V..> CONCLUSION AND FUTURE WORKS

Ontology is able to design structure and mechanism that
makes the system more effective and can apply to the others
control systen1 using the relation of tools and variables. We
also build an ontology -ef control variable from OWL and
RDF (Resource Description Framework).

In-the future; we will develop ontologies to be able to
expand the extension of‘ideas and be able to apply to the
remote control system together with the other development
of ontology.
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