CHE oiNAMA SAg 0l8% C

— —_ o —

- [
=xUdll < Zd A o Xk x ——
=AY H 22X o &2HK]| S

Multi Cultivation Remote—-Control System(MCRS) for Crops Through Characteristics
of Multi-Safe Sensors

FE I S L
(Jong-Man Kim - Ja-Yong Cho - Beom-Seok Seo)

Abstract - Multi Cultivation Remote—control System(MCRS) for crpos through characteristics of multi-safe sensors was
realized. It was carried out to investigate into the effect of LED Control with the physiological activity of crops(for
examples, sprouts). We have also composed a Combined Automatic Control System possible for the control of
temperature and humidity at the same time. The applied multi-safe sensors for measurement are blue, green, red, white,

yvellow leds and humidity sensors, web camera sensors

under safe conditions for crops cultivation. And we producted

the remote control OS using Linux and defined the characteristics of automatic control about sprouts.

Key Words : MCRS(Multi Cultivation Remote—control System), Combined Automatic Control System, Multi-Safe Sensors
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Fig. 1 Block diagram of MCRS System

619



[l
N
Job
o
i
Ao
A
(o2}
©
o
rH
~
for
n
=
S
©
Jam
o
T

3 4 s AEAt WrAY,
i Axge AF AW Zagel 1FYY
o

1 %
of FolAM YHt = A 2E 9 CPUk wu RGB 344
=

J%Zﬂ
o3 =¢}, 3¢Me LED XEE /\PO]-"J LED ’\—‘H%‘—‘?—
(PNP/NPN TrAlo]&)o] Ao]RE o] FolA & Ao EES
o ¥ 29 #o] FAE ST
(a) (b)

a8 2 LED =Moo &x(a)et g 2ESZZ(b)

Fig. 2 LED Module System(a) and a Module Circuit(b)

FEAA AAZAE =5 o5 AXE FARE 37
Ao A FHE s Hsd F% dHolH s SHAR
stod AAANE WAT & JES ge Al="oR A3
o FEAAMZE I = HojZl Aafs oldEIa/uxd W
A71(A/DHEHE B3 dwg=  CPUR FA1se] 2 A
Aol 93] BAF, HA AojHFE yxg/org2a W3y

o] Fayslofzlut.

= G
28 Gult = 7]t AAZE dlolBE A gAl X

=
We Batol T4 RAY, B4 A7), FA AM 49

2.2 MCRS &Z Ao F2 =3

obg) ¥ 33 #Zo] MCRS #A9] &5 +4
o, QAR &= LED #AAe 3 5
OB E FAldl Ao sted B AFAFAE T4
st AN DS A 7 Bluetooth Ao
A2 7F 718 1007 S48 w@sln, TTL d@¥e] UART
S AYgt. UART 5418 A9z, dxe] =gfo]
W7 22 Qla B EFF2 2EI A4 Al Detector ¥S

TWI Interface EHT-75

MCU

(BSD200) Temp
9600 bps (ATmegaB) =

Humi

33 3 MCRS &AM EXIe] E5FME
Fig. 3 Block diag. of MCRS Environmental Control System

620

CPUSt ATmega8S SAERZ AL&3}H, 32Mb4 E‘Eﬁ/\]my
128MB9] SDRAMS. 2 FA3te] A&t

o] AlxdolE Wt gk A 24197 EEEO 9o
9, GUIZ %371 98 QTS A3t doly ¥5
A=A oA ATmegal8S SHT-75 AAEEZXE dHolHE
AD Conversion & FHol th& 7 FA o=z wd AEE

fFHozg EFFEX ZES e 439 (TWDTwo-
Wire Interfacei= AVRI} ¥ tjulo]2 = AVR Alolo

A 24T ALEEIA AE|E R dlolHE Aty 94X Al
Aot A o] gz eke] Abole bk Al d FAES FaATT)

Jgulg= Alx®o A 543 AT CommandE AH31e]
Data Logger® ®M#& Wz ¥, Data Logger:s =
o2 $ES Hudg S te E 13 2L

E5e w9

pil

E: 1 SE =
Table 1 Format of Response

]
(03
)
ojn
2!
2

2EQ)|E=Q |26 |2He |5
()] )| ()

10‘1 10‘1 (1)

/5]

Fol A9t o] Data Logger: 12vlo]E9] $u
tj= A

= Azgo Wuuyu, olF $4% y
ole) & Aste] LCD 22 do] FAFL.

2.3. MCRSe| 48z 3 ZE

MCRS <] L 2~HEG] SAZARE v O" 49 2
o Yetdith 4 LED¥ A ~HEYL A5 HFA 54
gqe %%“?}% SdelA 7= ¥3343 LED 349
of s mlu AdE &AlstAnt

{1 | LD

| LED fws

280 480 580 680 780
‘Wavelengthlnm]

() LEDe| AW E= A1}
% 4 MCRSe| ¥&S(a)znt LED()S & =4 At
Fig. 4 The reaults of Light Systhesis about a fluorescent
light(a) and LEDs



Trans. KIEE. Vol. 58P, No. 4. DEC., 2009

3359 A5 AMBL 400~440nm HWH o AH FY Atk o] 27 7& AWt = Ale] BHo| o3 53
o Fol wokow, HAFE 500nm FrelA i, A =9 UAY F& AiFER%low W Fa o= A
Aol 7= 600~640nme] A 9jde] go] xdtE Fow & HojFa glrh ofu] AREHR Fe Cle -2.04, C2&
vehddh, g A9 53T fabd WelelA 3 004, C3E 1601 AWE Bl FE TFo] F Holy

o7 xsEY W7} 28] o]4e] wj$- o] Bl At}

He ols w®, LED %49 ~9

= = ]

Edo] 4 BeE BA AMEY HwLA, ur w7 s
pEekE 54 et g35 P s g ol F foromesensort 44
A Z=HEe wolu, Aol WLA EA e FAUS DATA AL i iiiiifes _‘{Y_*
ol LED #de] 2u] o} FestA 3 54& (@) ==k oA Efolal (b) AIZFA| A|AE =2
wAE HeAA £r 9w Aw AN MRS BEANET g 6 nswy nesae 2003 Holgse AaY 39
AelA el LED 3do] &7] A mAs FgFE 24
A3 AR =3 o FoA Addoz Lbeh ot Fig. 6 Timing Signals and System Clocks of Art. sprinkler
A E719 Aol g e Ae AR AR AT
s, 3 AeFe Aol 2 sk o

PHE AHY CPUAE wE YuWlt= 0S7F EA5 = = so% | —
d, ¥ A% Awrle] AHEEHE 0SE Embedded Linux 5 60% | —T
2418 Kemel& A3tk It elsae mEy p2s 2 200 _—
Aok glol, 277k diwksl 43, FHol §olF 0SE oF S ow —

EE:L%J 9/] 1:],0]:@— 0 500 1000 1500 2000 2500 3000 3500

2o fis
A e B 5t I s AR _ _ ° SOgy sensor readout (12bit)
2aARe 95t OF #7 AES MY TR B2
o] HEE sgtd REl AFREe FHRe 44 5 ,
o] HSER Aiagon, exs} sro A4 el & RHpeer =C; +C;, - SOy, +C, - SO, (%RH)
wol= wiH 9ol FANO| AEo 2 FEdu)
a8 7 ASss BEExe $AMS olHBo|A Efo|Y
; — cob Ala" 2

- — Fig. 7 Interface Timing diag. and System Clocks of Art.
mooe - [z sprinkler

BETTING

; o
Humidity |80 < vave B
: 3.2 B
omp (24 4| Heater: B
v I e 2 ATel e #Ee] wolo] #AF LED FAlo] L S
7 wAolE 97 AFACIT + =S MCRS #4402
a8 5 MCRS ZZ Mo &x|e| OS M=z W omz A syl ARTFA FEAA So WA
Fig. 5 OS Simulation diag. of MCRS Environmental Control o] gola tE B AA Aol 753 AMREA]FX
System 2 TEaglon, ne Y AunA st NsES =
i 2399 MCRSAI=®S AAsAY. deATE ZUHH
WH FAN, LED7} 94225 ol &sto] 944 AsA AzEe] e A AL 2R AU ex >
FAro]l kA FEFE AU AH FEA A BAY HolEE Aurs Aojntel AMREE EaA
gl FRAME Sato] F29 AHZFS #Zsto] dA AAx &AF] 94 RUEHY sseE pdsdn.
grol A HH dug= Ao wAEHS ol & 9 nEAx AAAF 7|2 PP os ~HE
Ol sk E e M@ el Awen SHAMY K g0 sgug o o)y 48 2AEY E4 wYS
Fegel TAn. AL FEE ATLR FHAL  goggry. MCRS WA A LR Boto] AR BF
2 Aed B FRAAd SlolA a2 dHlelEHE EA4 s AA e Aol B AAT e AA Aot 5T S ww, E
Azde] £ 2352 QlEF ol EolW AlFel thatd] 5 AEo A Zu), ERGA D Qs 589 Fo]
ofgfjof o] YERSTE Al2~¥l ZE(SCK)ol A E o] 1t AgE= A9y gEAE gulgd S8 Ao wWo =
A F7] okl A"l wlo]E A E(DATA)ZF Q1A =9 AAAN w7 Qo Az
#HF Aol FRHAYLS AT 4 AT o I¥™ 6
o AP BrEae] FANE Aeels HolWrg A 4 1 o= H
28 SYAHE BoFa
#A Ak, TN SOpy = el FAEE ] el (1] Park, Y.S., M.Y. Park, and Y.S. Jo. 2005. Storability
Uw A= URE7F 12Bite] AES ARZR SHF of loquat fruits as influenced by harvest date and

ChE etdMM SM S ol 88 chErul 22 H o &4 621



HM7|&s =g X 58PA 43 20094 128

(2]

[3]

[4]

(5]

[6]

storage temperature. Kor. J. Hort. Sci. Technol.
23:64-70.

Hwang, M.K.,, C.S. Huh, and Y.J. Seo. 2004. Optic
characteristics comparison and analysis of SMD type
Y/G/W HB LED. J. Kllee. 18(4):15-21.
Bae, Y.I, Y.C. Chung, K.H. Shin. 2002. Antimicrobial
and antioxidant activities of various solvent extract
from different parts of loquat. Kor. J. Food Preserv.
9:97-101.

L. Abebi, A. Goel, C. Krasic, K. Snow, and ].
Walpole, "A measurement-based analysis of the
real-time performance of Linux”, Proceedings of the
IEEE Real-Time Embedded Technology and
applications Symposium(RTAS), September, 2002
Michael J. Donalhoo, Kenneth L. Calvert, "The
Pocket Guide to  TCP/IP Sockets (C version)”,
Morgan Kaufmann Publisher, 2001

IEEE International Symposium on Biomedical
Imaging, Aprial 12-15, 2007

622

o
H =

oA, 20008 ~& A, AG=Ho

A7) A A 25

Tel : 061-380-8639

Fax @ 061-380-8639

E-mail : jmk@dorip.ac.kr

i
£ &

2
RO (I )

= X & (
1990d &
Ah). 19923
A (F A AL, 1998
A Aoty E94(F
A, Agd=Edds oFx
Tel : 061-380-8631
Fax : 061-380-8631
E-mail : ineedu@dorip.ac.kr

Z

(U]
& ~—
B
I
i
jind
of oH
o

A =

)

¢

M N (%) & 5

1987d Addista Aot 240
Ab). 1989 ddoheta chehl 9o 8t
ZACE A Ab. 19929 A dista g
4 dejgtat (s gEAb). 19979 ~4d
Al AHETEAREATLT, 2007 ~
AA Adista sPAF AT A
ETASS

Tel : 061-381-3643

Fax : 061-381-3645

E-mail : kgcri@hanmail.net



