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( Implementation of Greenhouse Environmental Control Systems using
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Abstract

An experiment for an optimized automatic greenhouse environment in a flower farming greenhouse by building a
ubiquitous sensor network with various sensors was conducted and the results were evaluated. And various culturing
environmental information and data in the greenhouse were collected and analyzed. Then, the greenhouse was designed to
maintain the best culturing environment on the basis of existing recommended optimized figures. By measuring the growth
of the crops in the greenhouse, A system which controls facilities in the greenhouse to maintain the best culturing
environment in accordance with change in the environment was analyzed.Computer simulation result proced that we
discovered that controlling the facilities and the artificial light source increased production, enhanced quality, reduced labor
and heating cost immensely. The experiment has proved that the u-flower farming system can maximize the income of
farm families by sending warning messages to users of this system when weather suddenly changes so that users may
cope with such changes and maintain the best culturing environment.
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Table 1. Soil ingredient analysis.
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Fig. 1. Greenhouse control simulation based on web.
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Fig. 2. Temperature control simulation.
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#define IMN_CH_MAX O=08

Fdefine |KM_CHO_G&AZ 00

Hdefine |N_CH1_C0OzZ =01

Hdefine |IH_CHZ_IHFRARED O=0Z

Hdefine |IMN_CHI_DUST O=035

Hdefine |IMN_CHA4_SMOKE 04

#define IN_CHS_TEMPERATURE =05

Hdefine |IN_CHG_ULTRASORIC =06

Hdefine |M_CHY_MAGHATIC O=07F

/7 Serial_Testdlg.h : header file
I/
#include “Comn.h™

ALF tdefined(AFX_SERIAL_TESTOLG_H__F3003EES_SE15_4B7D_B728_28AFEUSE6OEB__INCLUDED_)
#define AFN_SERIAL_TESTDLG_H_ F3OO3EEB_SE15_MB7D_B72B_28AFENSEGOEB__ INCLUDED_

#iF _HSC_UER > 1000
#pragna once
#endif // MWSC_UER > 1080

R R R R P P P R P P
/4 CSerial_TestDlg dialog

!

1

I

class CSerial_Testdlg : public Cbialag
{

£/ Construction
public:
int n_nSettingStop;
CSerial_TestDlg(C¥nds pParent = NULL); // standard constructor

7 vialeg Data
J/{{AFX_DATA(CSerial_TestDlg)

enun { 10D = IDD_SERTAL_TEST DIALOG };
int n_nSettingBaud; //RS232 S 0IE #H &t
int n_nsettingPort; JIRS232 RE HH o
Cstring n_EditData;]

//}}AFX_DATA

// ClassWizard generated virtual function overrides
F/{{AFX_VIRTUAL(CSerial_Testdlg)

protected:

virtual void DoDataExchange(CDataExchanges pDX);  // DDX/DDU Support
/7 ¥}AFE_VIRTUAL

#/ Implementation
protected:
HICON n hicon;
CComm 1 Conng

J% 3 My 84 =233
Fig. 3. Server communication program.

a9 2 AN AHY 2w

)
= =
A NZE $E 2 IFE RS A4S 4408 4%

e

o 2HA0E & F e VeS AWeta itk 1
] =

Al

oo f 2
>

AuE 9%
| 22 A2
a74e Bels

dolEHE Bttt FAREE B3 S0l dojHE A
E

OJEYol(Aawrm)Z RuUA|a Aol
dolel= nlEd oA dole 7Fa $ do]E Ho]

A,
a7 5t sl 249 W - 9] AN WA A
Aolek, &4 el A= AME B3l 4FHY

(G

, 54,
W47 HE)

Co2, 22, BH/ESH)

q o
(2/8E, =5, gy, SARE _| Aol g0l
(=
FOE HMeE
(EYEC, Ph)

ASR IE A TP

Internet

| g2l/2En
s |

St
&Y

24 Ar" PYE

greenhouse system configurations.



ST PN ES=

<MW
]
ol
ofo

F

ojn
Jjo

32

)

o

%y
o

=
EEOE
3T
£ 2
=
25
o T
Y_Lﬂ_o .
o
AR
X

<0

L
I ﬂ.
BT
0 0
N
‘OI wlAr.._ O#E
xR
o] M w
=
—_— ‘Uro fite)
0w —
Jo <
~ T o

T H
c |

EHM e

=)

22U &
2

B

&
\

ZE/UMNE
MM ZE

Sh SEY Bl ALY MY

0 )
HolEsol

,//

Al

>

-
d EUPh  Co2dIM xE

&
:"s
ke

7

RO EQEC
HHee <

B

i

0
e

?_

|

E_u

A

5. USN Al

a3

o|J

5. USN system configurations.

Fig.

T W T
w & o
F T A=
ﬂ_dol oy
7o B o
X
e o “
=
w T
b
NI ey
Hoo _ m
T oo
X <
" o gz
A ofy 3
M T o
o IR
T g =
AN
o K |
F!
= 4o
oz
om 1H
T ool A
g
%

Internet
TCP/IP

‘_Ir‘”

N

=
o}

o

o
Jo

)
[aN]

ol

(3

3
T

9% 7 A A= o

A&

-

g 77|

s .
2m5{e 74|
2@

58 57|

-

o]
=
o
g
®

Hof = oolg
Input data of intelligence greenhouse control.

A

Al 0] Al
6. Facility control system configuration.

6.

a3

Table 2.

Fig.

o
o | = ol = o=
T| 58| D 28|28
= = 7B = 1)
<k
w Nk
PR
2K o0 | K
o | N0 | Sy | HE | R
| | ot 80 |
L s mA._ﬁ WR | O _
L e B o e et el
ol | ™| ™ KIK K|«
BE | o
A E " o] Hojol| O
—|ad]|g| |00 | N
m .
<| i 3
= El
o pppeepop
il 252888883
Gy ZSEREREE
S BEdgIIAA
(0 e g e
i 2222822582
dr 22558522
all
bl -
™ W W _
T Y 52
o O
Em_o m 2
il ) Mo S
= IH - =
m ki ol _%._m
il =
mom_uc = % oL
1 A I - 9
L 1 = Q
m“a._ il =zl o=
aa|_._ LHLH =% oy wﬂm._m_.
_._.w— 5] _.mi__‘ Ik ENE Acwuﬂ-_u-mq NN
L e  BEEEE ST —
(@)
[

(1)

Y:130+131X1+132X2+[33X3+"'+8

T

= Ay

a7 6ol M
e A-E MR 2EA A

g

Hlo
i

—_
1o

ofpy

™
o

ﬁo
e

T
=0

3 oy Anlse] Fa 7]
14 7% %

]

DBell

¢} /}} A}

f
L

o}, 29 7oA

]

x

o

e
e#ﬁ

A

]

=
[e]

T
o

XO

15

2= A4



20128 33 MAseE =2A M 49 # Cl#H X 2 =

eYzow o A3t itk
€ = t
i =

@ o Asty DepzRE oYF APALES o
o dets TN o dud,

ej=§ij6k
S-a1-a)g

(5) DEF Ao A AANERE =As )
Wnew); = W(old); +
bias(new); = bias(old); + a8. 1 + paviasijold)

6) 1-5 ¢ S nE dsidel] ofs)A
HHE i),

7) 4 A4S
Eis=g

- aj

4G (1-8) G

aSiaj + BAWijold)

Aol &ds) st E o A N

Noon

= o2

o o

oo
_0|L

B

)

Moo=y

X,
2 g
Pl
(o
u
%

)

e Jm >

o ox o
N
>2
N

o HORN >
o
o,
=

P

N

Y

2

>

l:

L

ok

o

rlo

o
Lo

Lo
o D U 2 oy

5
i)
fd
o ET;
X i
i
=
il
o Mo

k)
T
>

B
k
24
)
i

|
=
>
&
ofy
A=)
oxl
o
T

4
=
fd
BN
N
bl
ot
m
=
_;\_:::

2} sk
FrolmA 53t

e

o i et
=2
N1 wo ok
ol
S
=

o
oy ™ Hr H
Hp

oxl

o

T

hs
o
Jfu
o
rir
Py
rlo
=2
o

YA A o] x| gk

phi, mw %S 7FA L 7}

kappa, theta,
1, 0.3, 0.5, 0.7, 0.9 w}

oE =
O
O

BE F$E ndsd Qoo 392 8L Augk
oh 22l shAI7ke 42 5008 % A dasc

woh, 49 % dxde A dS5 859
% ol AT AZT + Y Aolth Lelu, AA
A5 AN E 52D D 59 B4R 23 5
% Wah gobd) B APAY ATeA a7
offith 2aA B ERolAE oleld FAHE AN
7l 194 FADR HA 74 Aean

33

(Rule 1)
[0.3/4, 05/5, 1/6] | ~ [0.7/-3, 0.6/-2, 0.8/-1, 0.4/0,
0.1/1]
) )
| ~ [0.3/4, 0.5/5, 1/6]
= 0.3 " 0.7 [0.3/4, 0.5/5, 1/6]
= [0.3/4, 05/5, 1/6]

(Rule 2)

[0.3/4, 0.5/5, 1/6] | ~ [0.3/-6, 0.2/-5, 0.8/-4, 0.5/-3,

) )

04/-2, 0.2/-11 | ~ [0.1/2,05/3,1.0/5,0.5/5,0.2/6]

= 0.3 "0.570.1/2, 0.5/3, 1.0/4, 0.5/5, 0.2/6]

= 0.1/2, 0.3/3, 0.3/5, 0.3/5, 0.2/6
(Rule 3)

[0.3/1, 09/2, 0.7/3, 0.3/4] | ~ [0.7/-3, 0.6/-2, 0.8/-1,
0.4/0,

) )

0.1/11 1 ~ [0.3/1, 0.9/2, 0.7/3, 0.3/4]

= 0.3, 07°[0.3/1, 0.9/2, 0.7/3, 0.3/4]

= 0.3/1, 0.3/2, 0.3/3, 0.3/4

u'=[0.3/1, 0.1/2, 0.3/3, 0.3/4, 0.3/5, 0.2/6]
{0.3 #[1+3+4+5] }+0.1x[2] +0.2«[6]} / (0.3 * 4) +
(0.1%1) + (0.2«¢1) = 35
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/ISMS HIAIX] &4 Z32|E
if (TRUE == smsClient.CreateSocket(this, m_strID, m_strPassword))

{
if(smsClient.Connect("210.116.112.10", 7296) == TRUE)
ReportMessage('8&4& o2 H& 2F.");

smsClient. SendSMS(m_strCallNo,
m_strCallBack, m_strMessage);

else

a8 9. #o| o] 37| "l
Fig. 9. Rose cluster size comparison.

ReportMessage('&H % &0 Ml HEIE ElsiFHL.");

E 3 DA Fo| s7t YA 8D else

Table 3. Comparison of Farm Production Goyang rose. . - o
ReportMessage('A % &0 Ml HEIE Sola|FHL.");

E ab ;ﬂ Az & 7& kol H
T A AEAF] Ay | //SMS HINK| &4 F HEE B2 44 g2E
=335 753] 853] Z3A7] 6Y U= \{/0|d CSMSClient7296::0nReceive(int nErrorCode)
(17h (49¢) | (43¢) | 1 &35 13] $7) T?Hgﬁ %Uff[409613
int nRead;
5| ook ad :
(11?2‘1‘7—110) 6. A4 Zger 17w =7} nRead( Rece)lve(buff, 4096);
T /T switch (nRead
> {
13 F A - case O:
(21:! —Zr' 715—) 40?1'% 73‘:"_}% Agﬂ'% }JEH 6000%_7]' glosﬁ();
s o reak;
1d wj= oA case SOCKET_ERROR:
o ; 19 27|29 12| A2 Ao %=} if (GetLastError() = WSAEWOULDBLOCK)
(121 3004) B:SDIE}))/Report((LPCTSTR)“Error occurred");
ose();
E3IAE A%E ol 88 LA THE B A, B ot ™™

o buff[nRead] = 0; // terminate the string
S CString szTemp(buff);

m_strRecv = szTemp;
DisplayReport(m_strRecv);

s
Mo
2,
X
fr
rfo
bt
Y
)y
L
N
N
o

= break;
oo FAZF FALYA SerAY Y sha, o }
A} e o AH| A2 AJEo R 7AEFE V%S 1 CSocket::OnReceive(nErrorCode);
skeith A3 DBl 559 AlA AR ARk 4

B ~ /ISMS HIAIX| 54 L1aE|F

Q-‘E AA o] H% H]jf_é]-cq o]/\ol/z} o% @—X]f_i:}- T 9 void CSMSClient7296::0nClose(int nErrorCode)
L 7)%50] 9o o|AArE 7HA] A] ol Wo]AE % DisplayReport((LPCTSTR)"&%0| Z2 = d&uHct");
slato] s sHEl ALl Al o] sk A AR SMS
2 ZAG . s gl AXFHol e Fold FA a2 10. SMS HAIX| &4 LT2|E
G2 Abgste] SMS WA AE Adsls WS A} Fig. 10. An algorithm of SMS message transmission.
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Table 4. Simulation result
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