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A Design and Implementation of Mobile based Smart Green House System
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ABSTRACT

In this paper, we have implemented mobile based smart greenhouse system that can grasp and control the situation for
greenhouse from distance. Using existing web based greenhouse system is controlled in real time, but it has a drawback used in
limited place. To solve this problem, we have emphasized usability of smart greenhouse system by using mobile device. By using
mobile devices (smartphones - the Android based) software we have to raise the comfort and productivity for grasping and
controling the situation for greenhouse from distance.

Jlg=

Smart Green House System, Mobile Device
srle £ A2, Bulel 7)7]

. M2 < 259 FE 59 AE dolHE e 24

afaL oje|gh AR Fgor A4 Alxgle] A

Bupd 717]e] e @A A As"e HE #3ES AFSHEE Aojsta bl olEd 24 A
USN(Ubiquitous Sensor Network) 7]&S AHoln  ~®lo] Aw 580 FUEE A|xEo] dup} 2 7k
2ukd 7718 8% 1 &8 HMYE WUt st FolAd gleAd wEl SAIHQ Aolg sbeeiA &
[1-2]. 24 Alz="e] AREA w3k AR 91579 | § QluH6-7] 7€) P¥E B 9 Aok SMSE
e B4 &5 TS TR 8% £ A T 94 Ao, RFID HLE o] &3 Aoje i
TE gogy AA, otAt Aoprt ThesteE F AgA oL, Bk glo] Aze AWE 2T F
T3k QtH3A4) &4 HAAEH de AR 77IE Atk 23 Fejold =& 5o AR e ZE)

* M1AX: 2o stn 2 7 E{3 5t ayschoi @wku.ac.kr)
x 1 AMX XHcorresponding author) : & &CHet W 2 FE 3 &tKstjoung@wku.ac.kr)
YR} 2014, 01. 13 AAHTH)L R} 2 2014, 03, 11 A AR} 2014, 04. 11

475



JKIECS, vol. 9, no. 4, 475-482, 2014

Al
fo
1o
rfo
i
et
o
=
>
=
T
o
1
il
o,
oo
ro
re
-
il
o,

e 5% FASIATHIO-NL o]z
Abe] AEAY RUEY Al2de 253 A
S FUHHH: AA 9 AZE OIS Aws}

i ojzehel e dA F ol AEshalri2-13].
A FA0 FAHR Aolg AR
PFEE - Qt=Rol=ruhE o] -5}
A8 Skl gtk AbEARE Bakd
S AN Felo]
e st 23t 7
Ate date gus
ol dxHow AF AZ AL
_ir

_/':
e o] 2ol A7 o]

ru1m_fmmzhI
ooﬁ‘ier‘
2 3T
DR
%W KF
flo

ofr

ol
£

1 o oo
>
ot

oft mo off X T I ¢
o
>~

t
i
hu
(&
ot
P,l’,

dob By off XN b b

ﬂ-lIO [‘U?ﬂ

Calb
o Ju nm
ok
o
£

Y
=
o
fetl
o1
o
=2
>~
ls
e
L
-4
=2
=
ro
i)
ru

Il 2HIY 7|8F A0lE 24 A|2R 7Y

RN ANSHE wutel lw snkE 24 A
gl FHE a7 19 2nh Asge 2 sl
&, Wik AsY BE, B

’

o o 2, 2

M 2 d ol
>

2

i

)

)

-

ofr

_0|L

fr o

12

ok

o

¥

Og(:‘g

et

2

2

>

o
2
il

© [y
n)
o
)

N
S
Ql’,
2
o
o
¢
y
o
m =
E
o,
it
g
1%
ek

ta
i)
=z,
e
=
o
re ox
fo
(2 ]
lo
N

b2 3o

ot ok
o B O nT omt mu fol K

@ E o
-

o

X
ol K
)
[
fru
2
ol o
RO
St
£k
= o 1
o >
DR -2

o
>
ob
(1t

4 2

0 og‘:‘l i
2
4
=2
o
o
ob

g, =2
=

o
=

tjo
4
Og‘:,"
o

bt Alo] Al2gist Hole)
AR A 2] Ans
2o Alo] AuE AofA| sy

oft
o,

>
ofr
o
N
T

oo @ 12 rlo -4

>
oo
X
N
o 10

o A

e

2

o9

oy

2 oo ot
fo
>

o

Aol LEANG FEANE HolHE 44

RS232C E& ZigheeE S38lo] AojA|xdoz

ol
-

o Q ¢

Agete] AACE AT 5 RS v, FF

RES #EA Aager AgH
L B3 ol%ol 9l
ze)lol i Bate] vl

M ox 2

el
=
k]

Hdooox o2 2 o
I
B
%0,
rlr
o oxl ol

it
LR
wE T

_O‘L

Ey

»

)

e

( Database \

House Data Mohile Data
Information State
data data
Mode Auie
daia data
Tog Conirel
dafa daia

Nohile information data

House data:
.

DB coniro]

House state & comirol
Mobile information

Authentication

\_  House Admin View /

Architecture

O 1. 2k 7|Eh A0E 24 AL FHE
Fig. 1 Structure for smart greenhouse system

. 2HI J|8F ADIE 24 A|AHIQ] M7
oolo}

e
X E# 2 tolol 1S
yUeha gtk Fel2= View 82, Login 292,

il
-
K
o



E_u}% ]u]— /\tq.E _Q_)\I }\]/\E‘ﬂ /qu] ol :rqu

Houselnfo &322, HouseControl
nnector 22 TFA3FA
View s Zrld ZE9 AiEsd FY~E
o] 23 Za)~2A Logln 82, Houselnfo S22,
HouseControl Z29] ARE 3l EY3 g
S gtk Logln S22 AMEAMY] ofo|r]e}l 3|Ag
EE g wol RIFAHRE Rl FEsolth
InputUser() WAEE o]&sle] 2EFY Yoz ¢
2 gro OFOIE]S&} g ~9= JRE DBConnector &
Fsto] dolgHol~ W& dX|st=A] &

22, DBCo-

Hrm A
sk Q%‘% gheh diolEHle] 2~ Ux] oAFE
LogInPlag <ol /A3 groz XWHH% g 7
A o= oqrz ol IYArYgs= PWMD5()
HAEE o]&sto] Y5 sts o] 21%}%5}.
oy
ﬁsgm;"";z —— —
4P string +GeDsquery() +ConfgQ)
sl
e
Ty

% 2 Zdi Z2l0[E ZeiA clo|o] I
Fig. 2 Class diagram for mobile client
Houselnfo

EY2e 2AARE dHolguol~E ¢
QA sEde] Eeeh

Zg2~olt}  time-

Count 4ol Aol 7|8 e 129 18 7
23k kol 0o] HW  GetDBquery()H A=l A
DBConnector #1229 InfoDBGet() MIAEE &3}
of dioJElHlel~ HHE AL —';’—/“X*i~ Qo]
Esl= 98-S @t} HouseControl 822w 44|
o] R do|HHo]AE FAlste] FHsta "azé%k%
JEnt= Fg2oltt. HouseControl Edl2~ & A
DBConnector Z#2~2] ControlDBGet() WAE=E &
Z3lo] Ao] dolguo]l~ FRE FAEE JTS

gtet. Config() MAEE o]&sto] Al AA & 9
gty 8 E Ao 474 kS DBConnector &2~
9] ControlDBTrans() WAZ=E o]&ate] Auel
oleHlo| g HAdYste A4S Fdith. DBCo-
mector F# v AW FAlste] do|gwo]~ A
HE AMelE g} ks ofolt]/d A=} A
o] AL} dlolEfwlo] 2~ HRE At AFFE
Logln 222 AEeeh Ao SAGHAE do
EHHo]~E 415l Houselnfo F2Z HE3o)
w3 AW SAANHE HolEHo]2E FAlEkd
HouseControl E8|22 AFs & =8 24 Ao
e AW doleHel g HEditt

)

32 Eutd A2"#e dolE wd MA

uu}m A 2d3lo] dolg u3t AAE 2wl AH
Wg oA Ak Mg ekl Filol
%ﬂa g mels 394 o
= SQL delgjulo]znt 7

y

71@5@1@@@2z Az doleg Fu we
gtk £ BAL o) §3d HolEE Balo s
Al

ilnmAm1zz W S Yoleuolsst B
Ak 19 3¢ Auks) ok zo|Egke)

ServerfP ServerThreadFP DB_contrel
*ServerSode: ~Sacket -Conneciion
+Sacket e +DB_cortrl ~Saren:
*SeveTivesdFP prssm——— SReskew
<) 08 _conwol)

< Java Server >

Splash ThreadFP
+ImageView

+onCreanel)

+Socker

+SendService
+Receverservicel)
+Cancel)

)
+SendServial)

< Android Client >

% 3 ool was 9st ZFa2fA ctolo 23
Fig. 3 Class diagram for data swap

477



JKIECS, vol. 9, no. 4, 475-482, 2014

Zpal Ao A= ServerFP9} ServerThreadFP &
B2 BTG ServerFP E82E A¥ 27le

2 ZHoldE AAS WS FHE Sl Server-
ThreadFP Z~ HEE Hlo} AgmE A|Z3lEE
3t} ServerThreadFP @24 Run() =7} whE-

Hog Fejolde A2AL AAEA Puh Run()
LB A e WAZE F8l9 DB_control HFE
o]-g&3te] tlojEHo] = sto] dolHE wol
% sendMessage() TFE B3] WAAE Adsit)
o] Wl MFdte HolHES BT 2ER FHYE WA
Zt}, DB_control &% DB_control() g2 d|o]
B o] 2o 7<q:“Wr SetConnection() 3= H&
AE o5-E #elsly, EndConnection() e HE
TEE Edth UmA e dUAoR HolHE
ol At A 9dEs F3ith
St=gol= F#o|dEE Splash F#2, Thre-
adFP Zd2, SmartGreenHouse =2 FAEHS
t}. Splash 2= S 3phHo| 3x3F B
nA o]t} ThreadFP ¥ &AS o] 83}
FH2EYY HolHE F1 3l
&l ReceiverService() S S3dlo] AH
HE Wi SendService() 45 E3ko] dHlolH
%3t} SmartGreenHouse 2t 470
Zej~eta 3 4 v} ThreadFP e~ ®
dAate] AAS Aty FZHE o] &ald] 5}
A& HolFu HE T Hddoew
deS 3}l onCreate() S Nﬁgo}‘ﬁ

<
A5 E Fool we

E5
S
of

o Q
i

] = il o Ml

/\EE]‘!}_

4

o O a2 oo o O Y i

(e}

}
]

1]

ofr
e

e
o ]
H o
)
T o rE

T

>~

5
feig=ts

= 0

i,
=
>
A
H N
P
]o
OHH
:?‘:
f
=
X
o -
-
RS

_1
i
d
&
o,

SpinerList() =
AutoCount() &
W= 4ol MyOnltemSelectedLlstener
Wi MES BoFE 400y fJzu

=244 BEo] g}l A= AAWEL FE
DialogAuto() &7F ¥ o] tho]dz 17
Ho] ARt FEREE dYd 4 9ok

onClick(OgHrE Uz HEES =94 ¥y
#e] sl ol & Ay & £ UEEFE Sk

oo
—l> oo

LU S T o [P o )

foﬁi

478

V. DHlY J|H ADLE 24 AAE P

1392 2% #

o B Y DolHE 24 el di@
doleg 27k 4, A4S & 5 ek dolg A4
A Azge] A5e aEstel, $3 Al Fuus
g ol gstel, Holgulol 2z Ry HolHE Aushs
A0S A4 ¥ AT, 165, @F, $5). 29
62 s132 el B Lehigic

a2 4 stex m2|R R
Fig. 4 House administrator view

42 392 A Nzd B
sh52s Ao} A28 BRIy 5 #4529 ofoly]

oF e Ak & QT Holoprt o 7}“
St Eﬁ% AAsHE FREAE Bl AFH XL

E FoA dEdn Ve £ xﬂa Al 9600 bps®
AR 712 22 ¢S 929 WS A=
o SlojA e Ad, g AREske MY xE

ST A, 548 A S, A
=2 Uy 9 Ao 8 5 gk



wub 7] Zmhe £ Aad 44 2 7

Tramme === —]
Update time: present [ e B)
Gt e coperpit. i i) Information : organic food
ratee
temperature " wertiation ot

) o
humidity 5 Electric ight ot
o un
uuuuuuu Water meter =
o
oo
Port setting: | [comt
comio
Auilable port: eoey
Specdiops) @305 Mdetault speed
wo |
P — B '3
~ ) Settings & execution )
Com port Settings state ===
@ ror:comwo

Speed : 8600
Connect accept?

a8 5 sHe2 Mo Al2H B

=)
Fig. 5 House control system view

>
w

Eulg So|AE QIEH oA

Fd Al2ElS AEEtd A gl Adxe 3

Qste] ojZE Al AP F A=Y 77

ok 3z $ 2ze4] 77 AW 219 3
npch Qe ojolrjel  wAag i

DBConnector E#j42 AEH™, 21300 QA=W

Houselnfor 77} A"k 298 62 Al=gle] Azt

sholth

fd
=)

= O
o B ot
f o

.‘p-,,.,, Smart Green House

6 Farms

Smart Green House
hyo

Login

[ Auto Login

{0} Wonkwang

8 6. AOIE 24 AJAH- AZ 31

Fig. 6 Start image for smart greenhouse system

2910 59 H ¥ 2AAES LAHRE B
F Ut F2E HE oHE A A FEH
PE 2AEZS FE3 o= Houselnfo Fd4=
e 2AHRE ¢lo] shdel yephdTh

FAAEA HE oMlEZE #ASHH HouseControl

ZY~E 5% HouseControlViewE TA38H ¥
o a9 7 2ukd A]2="9] HouseControlViewE
Hol F3 9}, BAHAANME 2ArE, 244
BHoO3AAEA grow FREY, @A A4 Rud n
& 2% T %522 HouseControlView’} &4 3}
"ok g 2440 A4 #es 94Ed + U,
e HE oMlE WA 9¥ ¥ ZHS DBCo-

o
nnector F 22 ALl I EFHES o] &7
o] &4 71715 on/off2 A|ojgk &
RIHE o|WET}L A3}
AH dlojg Mo A2 HEeet A5/
Froz AAEE FAF o
Aste] HAAE o] &gk HAZ A

s Tasit

4 ... Smart Green House | #8..... Smart Green House

Temperature  19(:C) Temperature  19(:0)

Humidity 35(%) Humidity 350%)

Luminous  146(%) Luminous  146%)

Water system : Off

S e &
-

Water system : Off
Cooler: Off
Lighting : On

Lighting :On
-' Made : AUTO -l
-

ode : MANUAL

temp| 19 27

Submit humidity| - 33 34 Submit

temp.| NotUse

humidity | Mot Use

luminous | NotUse luminous 150

gl 7. 2eid AJAE HouseControlView
Fig. 7 HouseControlView for mobile system

v.&d 8

& mEel A AlRkehE Hukd 7]k AvtE 24 A
252 2 F40 SAHY WEE dAste] a9
e Aols & F QRS FET 719 9e
o] &% 24 A|AHE HAZIoR Aofrt Ths A,
AHE Aol AgAolgs @] ALt o) A
at7] flste] Zupd 7)715 o] &3 24 Al=gle] f
48 Ak & =RelA 7EE A=ge AL
&2 9o Aestd =gl g e FHL
2 8% & =S Fomn JaT o vz Ao

479



JKIECS, vol. 9, no. 4, 475-482, 2014

7 bseeg s 3¢l
2 9@ Beld mesh wuk i)

€S
==

N
=
it
o
>
do
>
rlr
I
_,‘i,
m
N
N
e
o,

A

de]

it

f N
L >

N
> 2

>
N

P
o

FEgoA ANE FUA2

2 o ot o

¥
x ob ¥O @
x|

o) rlo

ot
o,
o
N
N

Ir
ol
o
B
g

% rfo oo
=2

o
X
4
E

3
e
P|l’,
<

How 2% A 5 glow,
Eulo] o] A7 o]

o, rfo

o
Mo it
o2
=
o
i)

it
&
b

EE2 0139 JEten wH|X|[Yoll ofsiM

(1]

(2]

3]

5]

480

ik

tn 28

MO

J-B. Kim, “A Design of Smart Greenhouse
Environment Control System Using Ubig-
uitous Sensor Network,” Master’s Thesis,
Hoseo University, 2010.

C. Tavares, A. Gongalves, P. Castro, and A.
Joyce, "Modeling and agriculture production
greenhouse," Renewable Energy, vol. 22, Issues
1-3, Jan.-Mar. 2001, pp. 15-20.

E.-J]. Lee, K-I. Lee, H.-S. Kim, and B.-S.
Kang, “Development of Agriculture Envi-
ronment Monitoring System Using Integrated
Sensor Module,” ]. of The Korea Contents
Association, vol. 10, no. 2, 2010, pp. 63-71.
M.-S. Kang, J.-S. Seo, K-R. Park, Y.-G. Kim,
C.-B. Sim, and C.-S. Shin, “A Greenhouse
Monitoring System for Optimal Growth
Environment,” Proc. of the Korean Society for
Internet  Information — Conference, 2007, pp.
285-290.

N. Wang and Z. Wang, "Wireless sensors in
agriculture and food industry-Recent deve-
lopment and future perspective," Computer
and Electronics in Agriculture, vol 50, issue 1,
Jan. 2006, pp. 1-14.

C-B. Sim, S-H Jung, and K- Kim,
“Object-Oriented Modeling based on UML

for Integrated Manufacturing Management
System using Web,” |. of The Korea Institute
of Electronic Communication Sciences, vol. 5,
no. 6, 2010, pp. 602-612.

K. Kim, K. Park, J. Kim, and E. Kim,
“Establishment of Web-based Remote Moni-
toring System for Greenhouse Envi-
ronment,” J. of The Korea Institute of Ele-
ctronic Communication Sciences, vol. 6, no. 1,
2011, pp. 77-83.

Y.-S. Choi, and H.-J. Lee, and S-T. Joung,
“A Design and Implementation of Web-
based Green House Automation System,” ].
of The Korea Institute of Electronic Comm-
unication Sciences, vol. 7, no. 6, 2012, pp.
1519-1527.

[9] ].-5. Seo, M.-5. Kang, S.-C. Joo, and C.-S.
Shin, “Implementation of Ubiquitous Gree-
nhouse Management System Using Sensor
Network,” |. of The Korean Society for Internet
Information, vol. 9, no. 3, 2008, pp. 129-139.
B.-M. Jeong and ].-Y. Song, "Case studies on
Foreign u-Farm Service Models,” National
Information Society Agency, NIA V-RER-06005,
Oct. 2006. pp. 1-109.

S.-O. Park, Y.-S. Lee, S.-H. Kim , J.-S. Park,
K-J. Yi, and J-H. Park, “Survey for
U-Greenhouse System Technology,” ]. of The
Korea Navigation Institute, vol. 16, no. 1, 2012,
pp. 89-95.

R. Morais, A. Valente, and C. Serodio, "A
Wireless Sensor Network for Smart Irrigation
and Environmental Monitoring," EFTA/WCCA
Vita Real, July 2005, pp. 845-850.

S-B. Ye, S-Y. Yang, and H.-T. Ceong “The
Development on Component-based Envir-
onment Information Monitoring System,” .
of The Korea Institute of Electronic Comm-
unication Sciences, vol. 7, no. 1, 2012, pp.
195-201.

(10]

(11]



wakel 7]

XA 274

Z|f2&(Yue-Soon Choi)

1986+ <ot el &3

(&3h

199051 st oiskel Zhrelesl
— I} ZK1F3HAD

2004 sl skl AsFElEElEl E3EEMRD

20149 et el sl 7t

¥ PANRoE  AREXA A xH]

1_,

[e3

HMEN(Suck-Tae Joung)

1989 Adesta A4kt £4f
(T3

19961 2qmmles} o}gst) AR H
=] ..:_ER—I /\],)

20001 2FmpE} st} A R Z9)@ s

2001 ~&A) bsghistar ArEtstat aae

# IRk Hejrlcle], nlFaA]2H]

481







<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


