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SUMMARY
(FELHE)

Title

The Development of economical monitoring systems interlocked with interior environment
sensors of plant factory

The Objective and Necessity of R&D

As plants use carbon dioxide in the air while growing and roots use oxygen, technology to
enhance oxygen density within soils or nutrient solution must be important. Simultaneously,
technology to control nutrient concentration by each stage while plants grow or nutrient
solution controlling technology as well as plumbing technology so that necessary element
can be included in quality of the harvest must be crucial technologies to enhance the
marketability of the products in the plant factory or nutrient solution cultivation.

At the same, in terms of air permeability in plant’s rhizosphere and waste treatment,
substrate-related technologies - for biodegradable materials, for instance - can be a
technology that must not be underestimated.

To equip the plant factory so as for users to materialize these technical elements and
enable remote monitoring along with simple control is necessary from the plant factory
operator’s point of view.

Content & Scope of R&D

In an attempt to develop a low-priced monitoring system as a means to commercialize the
plant factories, this study designed a system by connecting sensing elements (requiring
monitoring within the facility) with CCTV.

Specifically, environment monitoring system within a plant factory was designed so that
two-way communication between the worker in the factory and the outside administrator
is available, by connecting a high resolution camera equipped with network function to
microphone and speaker imbedded within the camera. Underlying concept of the design
was to help the system sense environmental changes within the facility and cope with
cultivation of high added-value plants.



The system was designed using a mechanism to respond to power control so that it could
monitor temperatures, humidity, EC and pH sensor in real time.

. Result of R&D

Environment monitoring system within the plant factory, using high resolution cameras
equipped with network function, was arranged to transmit sensor signals to a remote
server by means of TCP/IP so that it could monitor the sound and ecological environment
at the scene.

Sensor network method was arranged so that it could convert various sensors in the plant
factory into RFID signals and operate a network camera by recognizing the sensor signals
and the administrator could monitor from his PC in real time.

The study, establishing a two-way remote monitoring system by means of speaker and
microphone, pursued the convenience and quickness in environmental management within
the plant factory.

. Result of Research & its Application Plan

While price range of the existing plant factory’s monitoring system per set was around
1,200,000 won (some US$10,000), this study developed a low-priced system as competitive
as 2-3 million won (US$1,500-2,500).

The study is going to commercialize the development outcome and distribute low-priced
plant factory monitoring systems. And in linkage with firms building plant factory systems,
it plans to carry out robust promotion activities like participating in monitoring
system-related exhibitions at home and abroad.
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Section 2: Result Application Plan
1. Proposal of low-priced popular plant factory monitoring method
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Chapter 6: Overseas Science and Technology Information Collected in the course of the R&D
Section 1: Present State of Environmental Adjustment & Monitoring Technology within a
Plant Factory
1. US
2. Japan

Chapter 7: Present State of Research Facilities & Apparatus

Chapter 8: References



Al A7EaAe He
Al A A7 e 2 B84
1. AF7MEe s
2. A7NEe] 384
A2 =W 7Y 9%
Al A =W 7t %
A2 A =9 7efd A%
JRIRCS
2. vl=

o
3. 14

A3 dA7NETd We 2 Ay
A 1A AETH 374 TUEHTY Al=E HA
1. AE34 &7 ZYUEY A 2EHe A7
A2 A AEFE ZUEH A" 75 9 A&
1 AE3% ZUEH A" 75
2. AEFTH EUHP Al2" AleA
A4 FEIGHAE 9 A-ZoRN Y 7o
AlHAd FFZIAHAE
A 2 A AdEEopol Y VA E
1. 714 7=
2. AA 4G A 7=
7y BAA 54
15 R < s |
AS5A A7 A 2 A48 A
A ld AT A
1 AE3d4d Wi &4 AAXds A7

2. 53 ¢
A2 A AHEE AF
1. A7E 2338

2. HE3d ZUH

o

Al 6 %



wK

N
T
)
~O
Ho

]

<

A1 A



A A&
1 el A B

1

0
u

2] A3

Q]

| 2 A

9|

LRlo| THe

F

=

A1 %
q
L'?'7H]§]?]‘-‘g] 7H
: 8
Ao A9

A 1

1U—.E_O
o I ol
au@o _zﬁmﬂm@uﬁll
,Al_w Juﬂ_._,@._ KO
A% Elmomﬂe_ﬁ G
i A 4 o =
= g, H ) o z]%l
Xma1r1r1r o onooﬂr
¢|.o <] < o Bo = A@_L
g% Eo@iomo% = BL_Lmﬂﬂ% = U
Giles Eﬂgww 5 m%%&g _,@urwno
o & %%ﬂﬁoﬂom N B S OEL ﬂo_,_dmu & B
= _z._a_.get LT 5@&7 QLoom %Hz.
iy 1m:vﬁmo <= D %o 1M e
gy tE R i ymowf w8 o o P
o %%ﬂx% ol msﬂ%% NS o i N <
X = w_u]mu,maw_.,m o ,ﬁﬂﬂwﬂﬂ ﬂ;é.%.go Aﬁ%@
= %ﬂ&%o K Wa@naow@ ﬂm«%@_ mfi%
) = Jo s S w T oo o_ < B
. wnL:menﬂ ° & o iR X l.z}aoﬁ_ is%
i w o E . ST R T 2
4 ﬂ5mhg i) %1¢ﬂw m%% w o W
% BT 5 wT eI =55 LE © Ty
= r e o B r R
@ﬂ i]m,z o 1 ﬂVim__%mM 7.%%%@ Lfi
ﬂao ﬂxomuﬂ J.ﬂq,ouL.L w8 __oLmﬂo#
}m:@ﬂmﬁ A 9 XLEEE_ oﬂ_lEH% o o
= 3 N 50 T = o P T L_xALﬂ7 to y
X R 41411__1_%0”@” 050 “n_.:lq_.é _ 2 s _ o
B D 70 = o Ao ﬂer_Lﬁo w b
T E iy ﬂrowoﬂm E_ﬁ@ ﬂio_a,aﬁ E%ﬂtﬁ omu“mL
T X ﬂﬂx_wo 9 Eﬂ]ﬂaﬁlw_ EHQJL,WIMO L._zﬁ_u],*
o ﬂﬂll,o|,;,_ Mﬂ:w_ o_n7ﬂ|o# oWlﬂ.ﬂo o€1_|7
) 17éwﬂ = W Hﬂ_ﬂﬂ% éﬁu% PN T
c_E Z_v,._ Ofdl,l,lm L._O _._vongo Ofﬂﬂ;o OM <0 ,AL L L
d JOd.L o ﬂ]or o = noaa;oﬁ
7¢l n_mo7,._MH — H LLAELATL H._Lﬂﬂx_lumo Al]yi
N L g X WL% X0 m:l_]rL ioﬁ
; wy  Ex P STy
(SHCS p o X o lifo ST oy oy T [ W " MM
Hoﬂ Jl %maw‘ﬂyl,mh H” 1__1_1_|71_1Nﬁ N_.UE._.|r7E HL_.,AMTM
_ = W i Mﬁ © o el ol N ~ < oy o’ . | nr o i)
LNy O e LGS = M iloﬁgﬂv o
o ﬁ_gﬂ% — 0 xe Aﬁrulﬂoi ol Nraol oﬂazol
TR T o 9 o T RN = - o) % A =1 5 B
xﬂ}%g = T 5 = o e%geg% %o X
y N e g S B I o W@EOA@ o<
0 _.EHE 1~4‘UIE _BL‘m_ﬂA
-5 o%xﬁﬂo ﬂv_ﬁoorur _
0 ,Ulr.c .,‘I,Mv_law_ mq_oi_u_wﬂo Lf,;lo_ﬂ_/
ay A_.ﬂo R ~ ﬂmui
= aoaomwﬂ ﬂHEUrWMﬂ o_u.ﬁno.w
B W %o_ﬁ_4ae _J|]Ja|
&L‘w@nZLlyl ]7:._._
i~ i %ﬂg
= g E]EL.L
oﬁo
. =3
jans

- 10 -



A2 7HA olf=o°l JAN I FAME 7%
o & = glew, o7y} stkel A 714

T

—

)

°of Ay HeAdd 7dE

7%

boAES

A

A v

129 %ol ahe

7

pis

,m_mwo
e
o=
+

—

el

~

._OL
B

o
H

R

™
N
ﬂ,ﬂ

gl

seets A3 ool Saol MAA 23 ole 7}

S

dol i Aato] Hrh

]

s

sl 7

e, o

e
oF

il

of. o]¥

ohus} o

lo]2 oo SolA FF 4

o
R

o

it

K

) =
Aol &

Al

i

1 s o A ALEZE fl=rell A HalE A

CICK Y

| —
—

or
)

0

of H A4 =29

=
Lo

F71 7] =

o] EX] Ajufol H]
N ooqe AR FAA 22 AL A A

ﬁo
gron!
Ho

0

oo
o

-

o
e

o)

_
o)

1

XO
Ho

<

HI et oy wv| =] o

A7NEe] B8

2.

Gl

KR
)

AT

<
T

<}
=

kol FVedtn SANAE BE

bof 2wzt

J|

A

s

bl 7]

°

=
=

w, HEo] ooy A

oy

_11_

oF Wt B RAME Ak AYare] 7hsdt

-

=)

[e)

]

w} =] X

o
=



F71 s A= 0K

A58

ol-go] Z8

27| = |

— &
Hix| =8 8

o7l ]

g% |

1z |

A

o] EFo|vt

A

3
pul

g=o F4o 22

<
T

FA,

S

AolA A FEFEE Ao

HAfuj e A FFAE S =017] H

o] 714, 7= BN A

29

2ED

|

o

|

A

|

o

=

|

7

|

EEEE

o

oH

Ay

)

A7t 7}

s

}

9 Zhek
Iohe ASAFANA Bastin Be

e aa7eEe TS YFA AN RYUE T

o
Jo R

_12_



=hel 7=

M2

] Aarstgon A

J

Tol &&

B/

il

- oA 1990t #x+R-E LED

AbE7h Harg

3t

aboll A 8%

A

o
R

B
1

14
=

7N

F el A=

=ZH(vertical farm)-&

€]

AW 5

Az ol &7tA AAH Abe7}

[ox ISR
L= =1

_?L

)

|

Enly 3 Ne)
- 1

BhA] Eg o} 1990 o]F & %

=32 obF s gl =2

A
&

o
oF
Lol

nfE T2 A E Alg]e] IT—LED 7|%t Al &Z%

~
file)

= 47

N EER

2009 2€of 7

R

A

% A

233 20119 71A]

SRR e

1
) Y

A AFAAE LA AT A0l A

Al el A o,

22 F7AM e LED =97

~

—_—

0
2

)

A

A atol

olm, AAl AFAELAATLAA 7]E

Nlo

oy

weh A g7]zte]

5~104 v+

e

o}

]_

o] LED
s

Ef
719 A& 4ko] Ths

ax &<l 50

T
| .

RIAAEH =
=

=
T
[e]

AT+ o] 9o &= (
G

A
i

T do
—t—
= X
o ok
Ho
13 ,_.@u.._
) i
)
T B
<
*
kL
oy .
T
] X
T W
vz
) X
g N
M
x 2
dp =
pl-d
= =3
" 1M
Ho To
i
<T S
o
T o
° %
-~ 0]
T
0| m
w. N
_L .2,._
o %

oy

AlZto] oF 5%k AIZFS R 250041 7HetTh WA

ojp

%

£l
N

7170 el A

=

1

k)
gl

_13_



A=

=
L

A AEET AT A

1 =)o) BAAY Aol

22

.Llw_ o]
N~ =) —
N o = = N —
T % S N =
= &7 & ) N = ik
& i = _ = oS —
o o5 — & & = = o
S = - S & < S o
N D — 1 | — o
< S o =~ o N S
N S o) — | [N
~ S = o0 ~t 0
m X i N & S o —
—_ OU ]L m S S
~ o X S —
wm_l 1r_| ey mmﬂ N m
g e B B m
00 ~H "0 ,N_.U -
o o % o
gl Tm gt i w i
iRy < i T = %u WW = N
1oaﬁ¢@ﬂu¢ =T 7N 5
< of b2 T F X o oa| X i) Ho
ﬂﬁpﬂ\_/)u_.o HW_/_O = B Ulio _,TE Bo
%(%Eﬂﬁﬂ}ﬁ Ty W g 2 5 B o N 2
i ol o0 X H =L o 1 = = ! 5 ™o Z o
%(_uiéz']orda ;ﬁaﬂm/ a/._@#u B ® Elm% o C%
M-l o Z|R o @qu (Auxﬂﬂ o A X o o F — o H QT
Al ACIC FiY Tz ek = 3
R e T et moa IO
e T i PR e W
e & & 1oe W g y
y T * i g R
U 7 i o - N Re o
s W Rz | T i Ho
f 1 53
= 0 T % | ®F Z =
—_ o L | Br < X —_ oy
H 4n %) e 1Y el 1.% —~
<l o A ¥ e = ) I to |
;0._ .W_u X mwu ,m_/H WH n._mB ,1|7,A._v
—~ =) B
T & W QW | P — Ho :
% N S = a = LIS Gl @ - = _
® AP o [P X = o= T a0
S e N do Al [P o o T B X W oy | gk
— o < o K| [ = o G ~ = [ K oy TH L
[ <H L — |z T 4 o° < T o T ol K oy W ~
S 5 o T x| BT WE_Eﬁzﬂ%% w b A [ BT
Aﬁ mnAo _ﬁ ﬂ ﬂoﬁ ,._m.o u_.E Ao ,NE @1_ 60 ﬂdl ﬂ M ﬂ__/H o ,M ﬂ u_.E ,Q n
| R F NN DR o Ny
rd = N el <) o = ) My o =
=1 ~ o) KON p A T ° ol W o B
W a0 m o Bt N
= 5 W og A
iy

- 14 -



A2Hd =2 ZeE 9%

‘_(‘2
I
o
o
i
o
il
do
gﬂ
2
ko
=y
>
ot
N
ofr
s
-
W
X
=
[>

- ITU-T SGl3e|A & =4t v E

g8 SHoA BES %‘E%Q AWste] Aekd 7le 223 o m Fsal 9l

) NGNNext Generation Network) Zd ,
4 &, IPTV & &:r”‘}o, T FF, AP 2 &8 =dHo VeES 185}
3 dor, “AHeA MY UEHYZ 7le BFS g o mrEH NGN A8 5 24

o
7t FEEFo] 30-40%00 ©ol& AR

- AAE OY A= HESZ ZEIE 95 ”’7@ [EEE802.3°l| A= oA &-&2<l
oltiyl ®|l2= E2 IF(EEES02.3az)olA 2010 4 ZE oux Az oty #d
% Z(EEE: Energy Dfficient Ethernet)< 7H‘ﬂa‘o}1 Row w3 Fa ol H JNE3A
(VITESSE, Broadcom, LSI Corporation, 3Com, Solafare) SollA oA Azt olfjul &+
AR Fodstar Jar, mlmolAdes FEEZYY sty 2o st 2@ 2dllx HE
7l TFa7 3R AU HAE JEHY ZRAEES FXstal deH, FaUEo
ZE olfyl Y= &% Z-$ 7|&([EALR: Ethernet Adaptive Link Rate), A1<3+ &A=

zi

QL
H o+

4 A& 7]<(RPS: Rapid PHY Selection), &321¢1 29& A3t Sol] i3k 72 =3

o] o
/\El

]
=

=
o
rfe

7}. NICT(National Institute of Communications Technology)E& %4l ¢ & NTT, NEC, T4+th
sk QA sS4l 33 RAM 714ke] wjZl ~9A 7| Z2AEES 23 1, &
A7retel A= E83Y Hl o|H Zlo]EF o] &sl Yk ZIRF a9 F B3l 291H 7]
&S /MEstar o EC(European Commission):= DAVID(Data And Voice Integration
over DWDM) ZZA Eox WAN % MANd| & 7153 33 3z YEYZ 7€ o
g A7 XY S

L AuiAulel otk LED =W7= olA7HA JAA S A Aol w4 ¥on, 4
Auj LED7]Eo] 7Hd SA7he 2R i Aol /NEso] A#EL oy
ANA e 27 SA

o

o dEL2 Yo gddT4, Aniist AE3A, SHHNETH, s, sHE"H 5
ol A AEFA g AES ZtF3 ATE FHTY
gt A Q4o BREZE o FIEZAZ Glucoraphanin So] om o EAL AA 2 E

(]

Hl gl 10-1008) A% =+

vk 4EFFY LED ARE obd Mgt 81X @ BAR FuslEd & A4t gl
Foz AF ARl Jhssel J1% HE W AE AN g APEAL F AoE



jur}
ge)
e
»
rlo
R

GAA B AANA HEFF AL FAsL Yo,
3 o] Fo HoE AYe WY F

B
l
=2
rr
N
T
&

)
X e
% &
| 1 o [FEsse=u555
\ 7~ [woweawmca
ST | L»‘,jé/m.a iz
EEF =S A oL V4L | -3 -/ V== |
AT AR —TAER \ \ T : trmurn s

-
=T

Lreamiesmeay |
e

A 9% Y A Pel =Ys
e gl YA 7]
F2 o 2Ug. o)

o
=

[e) —
TxH AAEAS THE9

o 1S
o e
lo

o r

o N

o 2
ol

2
b o
&
utl

%
A
29

ok
K
X9,
o
B
ofh
o
ol
o
N
fu
>,
o
o
o
i)
k
f
K
n_'Ol_l‘




oM E}7t=A mARESS AT IFo] A2E AFES

¥ 2 Yre AR 34 AW 8%
dede | et | SET I gew R A
g (Leaf lettuce),
TUEFAL| 300-2000 | 15 25-200 | A, B, AF
=] (spinach)
A= .
245 500~1,600 | 2 60~125 2 (Leaf lettuce),

LED 600~800 6 100~240 Fd= (Leaf-lettuce)
Sn, AYeA], AF

[e]

AF3E, 3] 2., Vesicaria
A

|

L P4, EvbE,

oFk3}l o 3] ~ ~
B k33 o] 83 | 1,200~11,500 10 80~500 71, Cryptotaenia
japonica, Rosa(*#H])

2. vl=

7h o ml=me] AEERS 27 $FAFETE FHE ATEHJO Y, HE A diRE 1
T4 AEFFOE s Fo Jow, APvjoiy AFstH, dEold AdFHE, ¥
H AZAFA2oA 15 AE BAS AEs 28 2 &EF(vertical farming) 7)ol
Zhpstom - Agnloltiel dEmolt] AT 305505 TR A=3F e 2
Fote, 8 2 HIFY T AAAYAUA AL, 13 HAE As) AuiHEE F7}
Al ZHE2] FaEHe Y WA off] FAARG 10v] HES] oS 7FAH, 30
=AY Ae of 5vgoA FA FFE S HE T US AeE FAHE

3. Fd

7F AEFA ok ARFeolgta & 4 e AHAAE AAEYG gs ddE AETA
< Adsr] fste w8 FHAES (A7) MSGAETR T ~Adxy A EFA
Ud&= KP-HOLLAND #341&53% 5), F2d X9 AsslUEds 9=
Y-vgdads A EZH) 5o Eofoa Fuitdk A7 E £y U

L},

Aoz HH yddSos HZ 20208714 AF dyA FEH 4 A

HS 7572 EaEsiRon, vEHs FEe f8 24 AgA s A mA=
S Hislete of fg] &AL AqUA HES Fol=

A Az AE R, A4 S § o053 ZEO8ES e +dsta i, %

3zl =232 20061 Azt AU E Ajlkstes A2 WY

(Energy-Producing Greenhouse Transition Programme)’ < <

W7MA 24 ZAA7F YA E AR 242 We olvA] B3t oy A

HE g7172 ‘oA FEZ(energy- neutral) &4 A|AEH]C & FEEE AL EX

_17_



2 31 e OF HEEER dUAE Aaksts CAA 2w

(Elkas Progect : electricity-producing greenhouse)’ 7} 7Fs/deo] 7%

LIRS

/2t /mEalfaor /B /R /K88 /48 /20
=Hlg m/ @ =ujA

| e | ;2o | mae | xag | mser | mee | B2
2!:0_|! = sy R = = = == g

. Rlek=e] =
p=|

2 ki il
FARIE, HEAHZ Mol LUS BA AL WAL, oD
A

o7 JJYUYEF #ZE AL I ~(Cress, A= 2)

Bz 1FY & F8sta, e2Edgole] F 1K Ruthner): 1960dth L A~Egjofe] &
X Ef}

URuthnenAtell A A e JA2 A5 AEF4ES ML, = F
ArE FAT BY AL ST o= BAT AH ol Bt F, A 5
o] AF F v FAES AFHORE M= AR FAEFAYH FAES AE
e AzEEe B 399

.

EfY HIO[REH
9 5 B S H

9] EAUAHL AEgohe] AEFA

EQY
o

_18_



g gqiEsd L8 ®H 2

Al A Head 34 ZUEHD AlzHe A7

B AL HEFRY 483

=38 74 EUHE Al=Hle] A7

Maat7) st A48 Ul mUEdo] Bad A4 asse CCTVY AFshe Az

& AANYE

A5 W 34 ZUHY A"l e 3 2d1e 9 AA v 34 wskE
AAst] n87E 2] Aol e ¢ UEF, ARAHoEE 4 RUEIZE 9
st MES A 750 288 = Fhvekel Fhvetel Wadd vholast AuAE
dEste] AE3d Wl AdAe oo deArete U FAlol Jhsst=E AA st
e

FC 30
.
-~ F "-._‘-.
- LA.J o
[ il
T Y X -
Ay ] FAY e _
v A Y AL
a2 o [ — e L2 T e \.g.{n -
BEN - ] cozun,
—3 | [\ o
+4 4 aear o 4 & I\ s
) M ecsic= | T ® il e
] | p=l || I = coraan

a9 6. AEFE W EUEY A|2EY 2

_19_



CHEFA N B3 BUEY A2 VEYD J5S AET TALE AetE o) §
shel TCPIP & F9 AlAel A58 94244 Av ddstel a4 28 2 Ay @
e BUHY @ F Q=8 PEHES
WA HEYD FAe AETHe) AF AANE RFDAEE A8 1525 AA
NEE AWA Q4] WEYD AvetE FEATL B PCAA HAY B

E
JHIY = =S TARLS

olele]l 1% 8-1201 77t ABETA mUHZE weAE slvete] Hx),
RUEY Ao YES I A2, 279 nHE

4834 W AW P svieh, 297 8 UEAD gule] AYS Zze ol v
9

_20_



% 3. 1P 7ivlEte] Al

T 2 I T R W%
&G A A 1/4*CMOS, Color Password protection,
GBS 4,4mm, F2.0 [P address filtering,
Zz= 1-100001ux Bt HTTPS** encryption,
=3 Aozt | 47° digest authentication,
MY 23 = | 1/500sec~1/4sec user access log
A= 2 H.264 FdH <t | WEP 64/128 bit, WPA/WPA2-PSK
A= 640%480 ~ 160*120 Hd DC5V, 3.5W
=98 ~ A9, RI-
g d& 1~30fps ARG DC x4, RJ-45
gAY - (10BASE-T/100BASE-TX)
O 2 o 7é -
i< | Hu D8 ST | (Non-condensing), v 37
A 94g(Stand A £) 7] 95x59x34mm(Stand A 2])
X 4. 23AL] ALY
T+ W% T B W%
Output power 3W*2 Speaker 20mm*2
Signal to noise ratio >=60 db Degrees of separation >=70 db
Frequency response 90 hz-20 KHZ | standard impedance 4 Q2
The power supply voltage | DC5V Product size 490*380*600
E 5 UEYI Aule AL
T o2 I TR S
Model ipTIME A2008 Wireless RF | 5GHz / 2.4GHz
) 128/64bit  WEP, WPA-PSK,
CPU 660MHz Security
WPA2PSK, WPS, 802.1x
802.11b - Max. 11Mbps
Wireless IEEE 802.11ac, 802.11a, Data Rat 802.11a/g - Max. 54Mbps
ata Rate
Standard 802.11b, 802.11g, 802.11n 802.11n - Max.300Mbps
802.11ac - Max. 867Mbps

v T 2" A=ad W 1P 7heel, U ES S A

ER2S

_21_

=i
=

IS EIRES I E S

o




I

omEEEE - -
| lgpm== =

= Zhvietel AA(9]H)

A%

=S i W b 7
v”‘ﬂnllllq

_22_



RS S

a9 100 A ZUEPEE L E JiHEe] AX )




YE " Alz=" Al

L

2~ E‘ﬂ

2 UEYA A&

AA, P 7hd e

|
—_

el

o] 18 139 e

o
=]

ot

=
=

A

HITOX-IR600

o] ¥ l4olE 2AutE Z oA AA

o
1=

9. o

w
5
+
=)
Q
&
°
e
°
.

®0 LG U+ LTE

d EUHY A="e] CCTV A on A

_24_



gk o

[e)

=

o] 119 15o+= 7igd 2wt

{} 192.168.0.233

& =19

NEBT BHHO|
A AE

4 M27HD

plantfactory@power.com

S ujUHE

O=39

00:13

{ 192.168.0.233

ASZA OLEHZ
4 2L|0|E AlZ}: 00:13:05

temp-left-

& +23.00°C

SHMzLo| EXEHR| s AR -777.772 BAEY

9 15 HEEd

E
o AMGE BUEY e m5e

S

= oA dAHst 25, §5, EC

UERA A=

ASZE OLEE
4 2H0|E AJ2}: 00:11:51

temp-left-1 +23.00°C
temp-right-2 +24.00°C
humid-left-3 +78.00%
humid-right-4 +80.00%

gwq 20| EXMEHA Y= AR 777772 BAEL

SE|0|3 AR BAIE/E= HlO|E = 1A12i0] X H)
O1E] iLct

E_If'gf%‘—’! HH0l= H 22 et AEHEE =0} HIo[E R

'Lu'l'gitﬂ‘il YeEl0l= ti A 2 o5at 012 HOJEY

A a2 &2t H|Ey

CECLEUE

EE YT EH
Al
2y

g

UEZ g 2vhe o) A




w

o7
o
o -

P74

7Py
A AON/OFF 2]

1

xe]
=

[¢)

=N

Aoy 7}

7NEa

Ry

3

A

=

=]

]

o

Alol7

NS EX

fad

A

_26_

il
1

1= (%)
40

w9
X‘}

%
%
SHH,

°

&L, ol

S

okl o] 7=

o A714 ITA
@ Feld ABEg ez g Ygo] Zol AAA BFadst 7o

;éL

3L
o

-
h=]
=

o] A = o of

o]-g°] Z&a

]

AoY7)s

fud

A

e

)

L 71€3 7]4=
2. A YA JA =

3. A

A2 A



oA H &0
() 27}l IT 717171 AEsE dAe] Aol A7y 17)%s AFSR A
@ 2% A7 AFOE AFHA AF AYS B TAA] Aol Fobd 2

(3) Awbzl Anjnj o] Ao s AE5d Al FA7F wobd Zlo= 74

_27_



Al A A7 A

CAEFEU U B AMAE 718 ZUHY AlxF A

7h EL A 7S o] &3] TCP/IP & &3 AAo AsE dZ4% AE AE5HY]
Aol 25 9 Ae] 84S ZYUHH Al2H 7=
U AlA HEYZ 9] AEFHe A4FAAE RFIDASZ HEste 2 gd AlA
AT E AWoA A5t YELY A 7MW etE F5A 712 T A9 PColA AALT &
UHH Al=" +=
of A 94 RUHYA 2" FEE 53 AQe] HA A A& FF
2. £5&4
7L @A EEed T
A 2 A-d AAALEAE
1 A7 238 AETF ZUHZ W AA
7F 7129 A EFA RUEHE AJ2HLS 3 M EJ 120090 714 dAE o H
MEELS 200~3005F A ol BFo] 7Fs
U A71E 718 FEela AE3 AR AH 3R
2. AEZH ZUHHY Al2HY A4 2 9 o
7F AEFE A2E T QAL AT ZUEY A|2Ee] A g o)
U AR A77# 2 AdF4d AEFH A2"ES U2 v 2 FU9e] dEy EF

_28_



>
112}
St
2f
o
=
1o
N
>
oz
HT

N
4
r!
oi

Bitponics o4& AF 7]5olA 2uE 7]5o] RoH Ao Al

Lol Aol AAoE HE AL ol F5 AW U¥ Fe

)

— u

16. v]= Bitponicse] A&

b Qee] shpay FASACAE 1S £ HEYR
W WIS A AR ES FEE B8

g3k 3%

mY

H

i

N

ps)
)

=2
off
i

T glo

U QB A5 ol Jb FEEA e AE A e Sl ARAFGH 2 e ol
Aulgn o FhAE o9 fAE AECl AES Hol Bulsl WL o) ol
AL YAE e

_29_



[RREIECT R

iw s rn N e e I LLLYLLY
e i Y S R
TR - 3
i - Ear-s  Cmax Cum Cwn
i —aae F0-K1R

xe v RS O rav-y Owi Ouw % tn

3 A ] 3 £

i 1T e e ——
e CNEEEED wesaivacn

17. 98 diayY 74 7HRAEE Y U

_30_



o0
sl

- 31



nx
ild|

il

M8

ig
A

&
Tor

il

H
)
"
e

B

—~

;OL

)

&l

)
=

Ea

=g Al

5%

s

A

I 37
2 EF

D &, 2015, IoT 719k

CEEARERLE

wK

il
EN

3 AAA, 2015, AAHYAIAE 2

40, pp.769-779

2011, A YET 714 oA

dAE,

Aol ZUEH

5%

pp.679-682

5 oA, <

A& s =83, pp.272-273

=
RLN

A7 A8 2014

6) ¥rg =, 2013, AAAIAE o

ald

o

7 oolg3, MY, A3,

283 =22 A16d A 25 5@ A 833, pp.141-151

L0

--—

W

WH

o

A7 24 Aof7 7h

8) 7571, 2014,

-

T, &

1

K

A7 2A

i

H

24 718k Ao Au] 2

il

o
oF
oju

ﬁo
W

AR

o

FA|, T, 2012, A= AAAEA =4 AL 71FE A

A,

2

A 4

=38

A% Aol mUEE A

Al
al

|

AL 783 2013, AUFEY] /S o]

7

12)

A A8H A5E, pp.745-750

T, d=tetr| e s =2 A A13d A6%, pp.2702-2706

Fapo

1]

k)
gl

o ;RAEA AF A7,

14) 24, 2015, AFElEA S 7IHte =

_32_



ald

Tor

= evi
=%

Al
-

T, A, Aeok, 2010, AHE Y

Z743%+3] Vol.10 No.4, pp.333-342

32 A3

17) ©]

3] =&, pp.439-440

pp.92-118

=K

_33_



Kk

FAIYO| A TMQIL|CE




	식물공장 내부 환경 센서 연동 저가형 모니터링 시스템 개발
	요약문 
	목차 
	제 1 장 연구개발과제의 개요

	 제 1 절 연구개발의 개요 및 필요성


	제 2 장 국내외 기술개발 현황

	 제 1 절 국내 기술개발 현황

	 제 2 절 국외 기술개발 현황


	제 3 장 연구개발수행 내용 및 결과

	 제 1 절 식물공장 환경 모니터링 시스템의 설계

	 제 2 절 식물공장 모니터링 시스템 구축 및 시운전


	제 4 장 목표달성도 및 관련분야에의 기여도

	 제 1 절 목표달성도

	 제 2 절 관련분야에의 기여도


	제 5 장 연구개발 성과 및 성과활용 계획

	 제 1 절 연구개발 성과

	 제 2 절 성과활용 계획


	제 6 장 연구개발과정에서 수집한 해외과학기술정보

	 제 1 절 식물공장 환경조절 및 모니터링 기술 현황


	제 7 장 연구시설·장비 현황 : 해당 없음 
	제 8 장 참고문헌



