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ABSTRACT

Recently, the research, utilizing bio and environment sensors in agricultural and cattle industries, are drawing
attention among the various IT convergence technologies. Among such research IT convergence techniques which
aim to improve the quality of cattle industry management are necessary in particular. Real-time monitoring of
the cattles health condition, identification of the cause of the diseases and timely response to such epidemic
based on IT convergence techniques are among them. In order to achieve the better management of cattle
industry, we propose a cattles management system which based on various bio environment sensors and
wireless network technologies. The system consists of wireless environmental sensor data acquisition nodes, sensor
data processing nodes, the gateway and the server. The proposed system is able to actively monitor the cattle
field, to respond quickly in the case of massive cattle diseases and to control the environment of the cattle
fields. We believe the proposed system will demonstrate the successful application of IT technologies to an
applied field such as farming industries because of real-time crisis management capability in case of epidemic and

optimal management of cattle industry.
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Table 2. Standard gas concentration sensor data sampling
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Fig. 6. Module structure of the environment control node

Actuator process Phase process
P! _ Actuator Channel Check “TRUE" P
(G Event handle - receive
Sensor coun it phase
Blower A Message v Message
ctuator "
Water | [ =,y iy receive Command data send
. packet create ing!
Air cond. | ., Actuator Message
i con’ * flag data Event : Data Error or Actuator channel Check “FALSE"
Heater H H ® Actuator start CMD
N v $ ...... H Signal process
Chemi. V. o y ¥ v
acket
Loader »+# Message i A ™
. queue Send
ete Signal list queue _,t ......
Message
VT receive RX
>0 - Push event -
TX Signal Process

A4
® Interface MCU

T8l 7. @Ale] o] BEcio]e) el
Fig. 7. block diagram of the environment control node

3.3. 2IRE(HO|ES0]) X H|O|A AHO|M(E
HER) 28

A 71Eg uke} zo] dal dnbHQl FA)F 3
= A Sk FEAL AelA oIl FAke) 3
gJale] A= F7bekch of23RE diiEe] 20m
o|} WolA 9lar, A7HA9] Avle St He |
oA Sl eyt dubAelct weba FAlel e
AHA] FAE o]88F Al A 20mellA] dlo]
E] FHEE°] 90%°lde] Holof 7] wiitel AL
vk 7 a= etk wed 2 el SA)
el 2hE] e o] 2HlelAd 7Rl AL
H] SAlS FAF 9ellx] H=|Al 7FA]= RF(radio
frequency 219Mhz)E ©]83}] FAlSIES A3}
act FF Ak HE ] flE Al
(Wi-Fi) sAle] 7Hs38l=s gAS aesiodck

ehpE|(Ale| ESlo )= Almm|e] T A7) g
A 7ksle] SAke} Ajake] Azt 4 7% A
]9 dloJelE RF §A1S- dlole]= wigkst 4= 9l
5 FAs o, ol AR Ao Al
ZE 715 RS ¢erg F) AdA
sk s B =folle BE FRE Ae
3R] o=

Ho] 2~ iEﬂon X5 LCDE F-atste] dAto

Ak gholo] sbsshes A slgler], =4 3
7B APeel 1 AA HlelelE Salsle] RAWRES]
12 18314 BA AZ3he AFs ZE
W 7Me E el 2 sk gE | ol
olete] Fxsks} wlelelulo] o] A, Wlw A4
F 2. tagee] wEel A St vEslas
E3} Au]el dyAl sla, 3. 2AE ke 7|uke
2 A4 B9 fAE 9% WAl mEe) Ao
/\]jﬁ_ x—]:i:—%

gk dlole] wjAlS sle] Ak

wela]  23) %E}%A 18+ ZE|(federated
fillern)x= oo 23} zFo] A FAA 2 &
b oEE slglor ot 2 FERIYHE 3
siodek &, 124 ZEi" wEe "T‘é}% olefje} 7o)
Wgkale, 7p7ke] 91|19 dlolg] FAA| 2 Ak
= o5El FAA] 2 Fake] ozt HEjEE 5
Az 2 FEaks ofmlgd). a¥ 8 -’F” %
fusion—reset(FR modez} P T FE|dlA F3F
FAH 2 Faks AEEE e HE el ’]°H e
e 2 {'rﬂﬂff:} "F NEE AABIAT

Master Filter

Reference | Prediction

[“

UPDATE —‘7

Ko (1/51)5n

Sensor#1 Zy s LE#Hl
Xy Py
X (1/b3) 8
Semsor#2 | 41 [ ¥ LF#2 [ -
’ X Py

Hr (L/ba) By

Sensor #n Z4n s LF &#n [

LBy

S8 8 g e RAE
Fig. 8. Union schematic diagram type filtering

B, =[P4 R e P
o= P | PUe+ Py g+ P

m

LAl A%Fs ZElE] wig) A

Formula 1. Union filtering
transformation equation

wheba A gae] 2715 9 2] A
HgE 7h 3 gl ofels} o] sl

579

www.dbpia.co.kr



B A18E3] = F4] *13-07 Vol.38C No.07

q

LCD¢} 53 AAE wlo]~ ~Hold RES
103 o] 27l mER FAH sloH
“RX/TX process”= “Main Module”el] <3 5213}
t} w2pr] “RX/TX process’+ 3 T35l 2l
a7, 241 ube 1. Zigbee BRI H r-tole] £l
3} 2. RF 4, 3. Wi-Fi 4% o83t 444 &
A1 3] 91l ARERIL meb welss ol
e 7HA] SAlE A7) f1gk dlely Edd
S 32 FASIATE “RX/TX process”el] RX 4l

37F A=EH dely Hzle] XA {5 Elst
o] AR o] dojy 413 vt dlolg |

AAE Fagiel o wAIAlY 79 “Main mod-
ul”2 dlo]e] WAX]E A$35Ea, “Main module”el|
A Al dlelele] oMIE diEeE ARtk A
A=l ol E a5 o] 8ol w2} “Compute” 7}
gHae]e] 8 2745 skl =9, “Compute”
7Hlae]= A Aweh AR FElE, dloleue]
2 A7k el 4 59 3 i‘ﬂ/‘ 2]
Alo] x3t=le] 9Jrl.  “Function apply process”oll
ToE WE-s Al mEe ALSAY A
ARE E3F 47, £3]3}5}e] “Message send”
&3 “RX/TX process”2} “Display module”
&3k LCD 3] dloje W& 55 33k

S

%

do b 2 >

Processor module ¥+ Data control module <-..

Processor Sleep |+# EXT data message queue Packet RAW CRC check

Message process

oy

Filter module ~ 4-.,
Event process Actutor cat. =» Handle queue -
Decentralized filter initialization

~ nnel e u .
igbee ransmitter ive [ !

Zigbee / RF transmitte [ process T receive Channel Message process ¥ " send
filter L

process |yl Contralized fiter process

%0 TX Signal Process

T2 9. RAW dlofe] He|ea} HAlo] AHx vf A

Fig. 9. RAW data filtering and environment control

information matching

580

RX/TX process 0D eeeseereeen » Main module
Event handle Data packet generator(RX) 5.
™ A4 Compute
<4 RX
meseesa Federated
] pr N o Message tion apply | filter
RX en 2 B S Actuator
e TX event H + mapping
< F e : Database
RF/Wired/Wireless TX@) 4" e N 70
Display module «--+.............
=« Sensor/Actuator phase ‘oo, Message | 7| X o Context
Message v LCD send Event process compare
receive display
De/modulation == |

T2 10. Hlo]x 2Hleld EE HlolH &
Fig. 10. The base station module data ﬂow

al

v. &

gk

7ad 43

B wrelds 7] HH A S S1g
AU EL] = S ellA 7R, Al] T3 AA
7F 2UEE] 2 Alo] AlEE Alokskedek

olel Agh Al~glel] g &4 AHSE A3
shalch AFE g8 ad 113 o] AlEE]
23S 98 vH] 1500mm, & 1200mm, =©
1400mm<e| olz=E = A=he w3l 7o) AL
7]—74. xﬂ:‘ﬂ:’-ﬂ o]_a]] HL;‘QE]—E— %fs}- xﬂzb—ﬂ_oi
FEEo] g3, Ao] rre) BUEE LT bjx
alodel. & AAEEE A olel Qe FEE
ol glan, AlA Tkl AAE % =3 A
3 g7 JAlE $13F AmE A=A (drip cooling)
B o] Folx gk

a3 18] E4 e} e Aol sl
A% 34 wUEE rex Asgzke] Awow
B 8~9cm Folol] Al Zbzte] 5 wE|®
o 10cmA = Folol] AdA|slsi). o]z A
e 7he] 48R 2els W WAt 9
o Age sl AR Aol wesl miHe
=S b2t o Abgslob shAlR, B APl
© 247 5709 enks ARt

i

r oo

—_

ctuator’s Node
Node 4 ./Monitor Node

Clean space

Actuator
valve’s

Living space S

> = ~
Surface”™ d
. ~
™~ ~_
Node 5 Node 1

211, SAF dele} == A

Fig. 11. Barn shape and placement of nodes

www.dbpia.co.kr



N
5
rl:f,
ojo
filo
"
£ o
fr
I3
X

=

F7IE o] g3l Nxﬂ 7H 3} w|=ahA|
A EEkee] wEE 2Aslch =g, 6l
3kel 7Vs3k LCD 2ES F-3sla, Ak 2l

2 F9 ol W= FA) heskes el W
Aok AL 4 9 ARlE Ao de

ik A8 A 9190 ARl
0 HA AR $Ia Elo]
3l

]I

Oﬁ _‘>
;0
O

OPH ol ok
Nt
)

—]_o:] ulxﬂsl T 9‘}1\{_ R= IL?‘}*— ‘4/\§]r3]'7] °
ol 24 )
o2& HAE ‘475
LR ARG Al 'GlEi% o]-g3t 2= A

o WS A3} sk

{

B3 34 4587 22
Table 3. Optimal growth of environment conditions
. Environme
Optimal growth of
Itema . . nt control
environment conditions
elements
Chemical
NH3[9 20 d
& pprm uncet Valvel
Chemical
H2S[9 20 d
] ppm under Valve2
High 0.5m/s ~
t 1.2 F
Flow rate[10] 13;33 m/s Co:lut;ol
0.25m/s
weather
Emission Fan PWM
0.08
flow rate[10] mfs over Control
Temperature Fan
[pl | 15 ~ 20C Control /
Heater
vOC Sppm under Fan
PP Control
Fan
CcO2 500 d
ppm tnder Control
DUST 300un under Fan
Control

I3 12, 132 Aol kA 73] AHAE Hl A
Bellold W) 913el] e e Wslek 70w} of
Zbo 2 rel SARE grolvh a7 120014 k= 1,
3, SR v} e Wi, FEs) ke 2, 4ol

g

H s ok 5 s ok ARl 914
slom, Ze 2R E=Ab ob Shet A 4l ks
=AF QFE At Foll AAEkgdth VOC, NH3, H2S
o] 7 Axxl A FlelA Hit 02 ~ 0.8ppm
AEg B CO29) 79 == 2WF 491 o
= 1, 3, 59 ®r} AAeR =& $XE Hol|w
Stk 3kAE vk 7Aoo Bt co29)
F57F <F 300ppme |skE7EF- Al He ekt

B o 5%¥JE A& —g—a} 7+ Ae &l & 4
itk A% vOC, NH3, H28°] 7% 2k} of
Zb Akl 2lo]2 Beolw oA gk, $3]8 CO2
9] 79 F2kur} opzte] B 23.5ppm A= W

ulFo] Mo el uhE CO29

a5 14+ dHEAQl AlEdo|AdellA] FANS
Aolgk 837 muUE]E AHRBolth -t 1WHolA]
T 5u477}x]::4 VOC, H2S+ tAdog A
R, NH39| 79l 3H87], S8 AlLgh =
Eoli= AR =A dehdrh o= NH39
A5 AA T W AEER 3 sxe 54 o
FoZ fH3 3 4 gt tt‘é‘]— DUST-"/] AL T
113} == 29 AL v r=ad Eﬂ‘ﬂEi
9] 320 xdi} Z7} Yot 74| E vk
dl, o= AlEdeld Wl 3] Alojs} 5111194 g
FAOE QlE FIHCE HHEEE e vkt
ARl oleigh Al AdsbelAe] FHA AS VS
el & 5 Qe FAVE A WEFAN)E %ﬂ
A7F el Akl wet AP ow AAY 1L
s HHEEA| =of, AlEHeld 3 W iR *JEH

T AT 5 glol, o, FE, gurlol B,

T

!

ok

= 13 159 %
o] 2FF o F Alof3t AFE el & 4 gk

& AgeAs Ao ASEeA A &
o 2gshs =0t hEYoKNH3)S| A A
el £ 3o wet AloE Faaisich Sskea
(H2S) 715= Alee] 75 27 14ell49} o] A5

2

Ho

581

www.dbpia.co.kr



ot
H
ofgt
>,
£t
ﬂ
Hn

=14 *13-07 Vol.38C No.07

30 ® ® ® ® ® ® —&—Temp
—@— Humi
_ £ —a__VOC
5 ] KT T = & = Saaddihid e
g 2 £ - - —»—H2S
2 ] - = = = = = = & T —<—DUST
R %7 - ~=m | &
o o
% 10 &
2 5 2
o
> 0] - & & ° = & & &
20 40 60 80 100 120 140 160 180 200 20 40 60 80 100 120 140 160 180 200
35 S ampling(Count) Sampling (Count)
30 @ > ® > ® o & O ®
T 25 H
Ela! ; . ° L L g L g L g i g
20
E 1 s = = L N .
15 N g
K ] - L
¢ 10 o
g ] z
o o
- o = » & > Py 4 é 4 * "
20 40 60 80 100 120 140 160 180 200 20 40 60 80 100 120 140 160 180 200
35 S ampling(Count) Sampling (Count)
j o b o o 6 0o o Iy N —m N1.CO2
30 o = — e e N2.CO2
€ 25 AN L —a__N3.CO2
3,01 N A N oo - E ~v— N4.CO2
E 1 & 260 LR DN A — —+— N5.C02
= %7 - - » - - » T 250 -
S 10 5] * = > L=
g ]
5 5
o
> o] &

0 20 40 60 80 100 120 140 160 180 200
Sampling(Count)

0

20 40 60 80 100 120 140 160 180 200
Sampling (Count)

2 12, F7F = $1A]¢] w2 dloly walek = Altl : Nodel, Node2, Node3, Node4, Node5, CO2)

Fig. 12. Daytime node location according to data variation(upper left :

el 2 2= o= 8l vt 21E
Heg on] ¢lw, o]4skekiC0o2), WA|(DUST)
© 2o} ghmele] ZEAE 29t & A de

olek st %‘E\JOM 5} 7S 20k 1 A

*ﬂ"q wE ?5]' = 3}sick
a3 159 7&-»}& 7zt re9 UL]E{a x| u}
2t 345 ot oEA A A S S1F
9 <

A 89S A3 5l A Fel & 5 gk
aed AEe 77 duk 7R 0 ~ 30, 80 ~
130013, =4 373 Ale] 7= 30 ~ 80, 130 ~
20001tk = 49} ke 59 A4 o] o

o} $E7)

sellA] shald 5 9l

= ahwe wWEE gl @ 4 gl

o ¥E oA AR Be] FA Aelz Qs

%) 1as) de] @A Ahaw

2 oolgick 13 156l el mE AL olalshet
sk, AHIelelel] olishikel sl vige] 2

£ ol Ao B wswt ARE wolw,
] [

o4

g:g Jﬂ; jg‘
o,
L
E
o
X
=

”
g
[\)
fo
Tr

f

4 o

StA AdE a9 149k v S Eelck

deteba Alke] e AR ARE Je o o)

582

Nodel, Node2, Node3, Node4, Node5, CO2)

Bl Al mE exE gham ls) A kel
HISRE WslEs 2l s Je® Holnh =3
A K e] 735 PWMRA ] A o <l
s A AXeAl el HAEE AR
AR AR, HAAe] Rl M = BE mEl
HAAMZE gbaet S7bE ube e=a Aozt
He Aex gl 3 5 gk a7 159 Expel
NEe Agsle] e mUeE skn Aleld A
3 g% 4eke tEdl B B 34ES 2
3 4 glglen, ol wE Aol wke A 2
¢l 7+ 3= Fel ki)

T 178 Agelold Bl 4AT _waa

101 540 vm o s ) e s 2
39 8 elolek et AL AR e PP
A A Al R A e 3ge

o S, 23

E
23] 169 2k 2] 4 453
2457 2191 A

www.dbpia.co.kr



B/ ulole W BAAAE B FAAA VYR S]] FAle] 4w

40 40
o] ° oo O 0 o0 000 ° ° s e Temp
7 _ ° oo 14 LA 20 o SR 28 A o i 4 —®— Humi
g % £ —~—voc
g = 2 ¥ NH3
g 20 g 2 —*—H28
R 15 X 15 —4-DusT
Sl memm swew  ew om m | o N Gl e
2. 3
g 5 ] g 5
0 D I O e P e 0 P I IR B S SRS SRR S S
0 20 40 60 80 100 120 140 160 180 200 0 20 40 60 80 100 120 140 160 180 200
40 S ampling(Count) 40 Sampling (Count)
35 LJ LJ 35
= %] £ % SPCE e i e e e e e
3 1 3
g- 25 g g 25
aq 20 g 2
R 15 R 15 i
S N I i Sl T I I AR
=z EEEE S5 B BN BN Bm BN BN BN BN BN DNy I B Ban B BN I  Eam
3 5] g 5
s g s
0 T N =" + 0 R R e e I
0 20 40 60 80 100 120 140 160 180 200 0 20 40 60 80 100 120 140 160 180 200
40 S ampling(Count) 300 Sampling (Count)
5] O@ ® ® . . L ® e e —m— N1.CO2
] 280 —e N2CO2
30 —4— N3.CO2

> 25 —»— N4.CO2
—4— N5.CO2

)
-3
S

Value(? ,% ppm,um)
-
Valug(ppm)
-
%

o
N
N
S

1 " i - . -

0 Y & Y 4 * &~ *

N
=1
3

0 20 40 60 80 100 120 140 160 180 200 0 20 40 60 80 100 120 140 160 180 200
Sampling(Count) Sampling (Count)

32l 13, ot == fX|el wE HloJe] W3le xS AHE] : Nodel, Node2, Node3, Noded, Node5, CO2)
Fig 13. Night node location according to data variation(upper left : Nodel, Node2, Node3, Node4, Node5, CO2)

D D Ed
ry ® 5
o © o
_ 51 S s . VA S 0 B '
£ o Eas A Es i
& ‘1) / * 1/
2 51 $alnm o LY - S HPNZA NS VAR NP
E o1 - % D b % 2 v/ =7
L]
T 6] S . Tele & o RS La ot i T TE LAl PP
o] . REESSNASE AIA »
5] L1 INA AL R U Ssdki >
] AVEATS
0 20 40 60 & 00 120 140 1@ B0 20 0TS T 40 e0 @ o0 o 1i0 1@ %0 D0 O @ 40 c0 8o 1@ B0 1i0 10 1@ @0
Samping (Caunt) Samping (Caunt) Sampling (Court)
D D 70
] o, —g N1.002
%] ® 60 —w® N2.002
o o 59 ——N3.002
5] £ PV ] 0w 50 —~N4.002
T B ] Ve . P o N —— N5.002
g 2T e e L =3 I T ] Ko 2 X .|
X 3 - g 3@ 4 A ,
] ] - 2 ~ T
§ o] Fymary s ;\!.rrl\ Sl g ] X Zoo 'y ¥
3 o v L/ 3 o] Fwme? ot E s | 227
01 0 19
51 = § q/f\/\ ;A s \47%\\} e e, o
D
o] T T T T T T T T T T o T T T T T T T T T T o T T T T T T T T T T
20 40 60 & 00 120 140 1@ B0 2O D 40 60 00 R0 140 1@ 80 DO 0 D 40 60 80 10 RO 140 1@ 18 DO
Samping (Caunt) Samping (Caunt) Sampling (Court)
60
o] —g N1.0UST
] —e- N2.DUST
A —a— N3.DUST
/X —¥—N4.DUST
Y —+— N5.DUST
= 7 il
B /T \\*
e W N TNA
3 /
i & |
10 ]
20 40 60 & 00 120 140 1@ B0 2O

Samping (Caunt)

T2 14, dut AleelAe] dlole] W3lek S AlwhE] : Nodel, Node2, Node3, Node4, Node5, CO2, DUST)
Fig 14. Variation of data from a normal(upper left : Nodel, Node2, Node3, Node4, Node5, CO2, DUST)

583

www.dbpia.co.kr



gH5418135] =4 °13-07 Vol.38C No.07
o o 40
\ . —Temnp

5 . & J‘{\ 5 A 2l 4 35 —e Humi

~ \ Y L/ )

@ v“‘”_\' 'w “\ @ / 30— 3"\ ‘V’ +\l\/l$
’g 5 \\§ Y = ’E 25 \V/ \\ PN “ + N\ —e—H2S
£ 2l e s oe®el T Ea &

o | eaToe® i*® e e < 5
T ool gpan Wt g ¥
T b N - 3 3T
SIRE iR -2 05 5 0 Sl E
\ 8 "~
5 A ‘ + 5
i Y
0 "D 40 60 ® 10 L0 #0 10 B0 DO 0 20 40 @ 80 100 LO 10 160 B0 20 "20 © 60 80 00 1D 140 60 18 D0
Sampling (Gount) Samping (Caunt) Samplig (Court)
o o 00
v » —a—N.CQ
3 pa B A @00 s NCQ
) s Y X o |\ —orce
\ Y \ & “‘. 00 —~ M.CQ
2. oy’ N / R . \ v\, /] i 0 M e+ NCO
g NNLY VA g | ) Y £ oo Y 4
s D .‘ Gv £ 2 | 4 L 4 \, 3 30 /
. . h (5]
?g 5] MRS - F.\.—"\- ;g/ 5 & ‘X-\:!I' w IJ‘"\._.\- E 50 e
=] 3
g L1 s ] b ERENT NS L pa t a0
3 5
TR TR IR T VNG 2
D 40 60 10 RO %O 1@ B0 DO 20 40 80 00 20 140 160 B0 2 20 60 80 00 12 140 60 1& D0
Sampling (Gount) Samping (Caunt) Sampling (Court)
60
5D —— N.DUST
—e— N2DWST
—— N3.DWST
. —— NA.DUBT]
7 RQ(- —— N6.DWST
_ Wil ]
g ‘ ARV
EPRE M B % 2N
il T %
ERSWIRIY /R L

R RE < iVt acae

19

10

D 40 60 10 RO %O 1@ B0 DO
Sanpling (Gount)

O 15. #HA A&
Fig 15. Variation in the data through optimal control (upper left :

FAN

Living space s

Eat vlole] WalE ApeiE

140l4] 7H7te]
A& dlole7}
2 A7k]
S0l AAE 713
Rt ZA]
f7dnstol w2
a8 159} o]

2

FAN

£

7}

Surface

s}

‘ of| A

Tzl 16, o

HA) m AT

B}
Clean space

e g i

Fig. 16. A schematic flow phenomena

WA ARE B} HEA4 AF 0¥ 12 ~ a8
160141} Zro] B =Follx] Agkelt E3F wujE]E
I FHA A FAE 213 Ale] AxEL 7]EY
wata ARw S48 Axdgs ge] Fap o
e TEHeR 4 & o e & 5 Stk

Sbx] FAAME =AE HoleE TS 1%
584

oh ice} 2 %

Al E A
SEE FEse]

RS g 6

=

EZ

- 38 5

;Jg‘?di“%
N2
E

A<
=

Z‘JXJ ZFEsl o 320ppm% A

E

A gkellA

g 9ok uebd a2 159 ke
e gl wleby 4

gl & 5 ek

www.dbpia.co.kr

: Nodel, Node2, Node3, Node4, Node5, CO2, DUST)
Nodel, Node2, Node3, Node4, Node5, CO2, DUST)

Aelsie] fA=)

ole] W& VOC 7‘°l
x];:] 7Li _”_z] 51—

T UA

o w} FANS T-53}o]

£3], C024

A7l s 2l
ch
o]

4]

29

F_,

o)



AE ggst LA VEYZ 7uke] a3 Al 2E

V.2 B

AAMESZ F]e] Sa) ) 7}
Ho] 24 ASVAL wEHoR Aolsky st

o S4F W] A mUEE @ 5 ole A
Az AR BUeY el H7 37 44
@ Bl rez P, fad A5e
a Ageleld Aol Felshelet A At A
Aoz AlEeold 2 ulne] S uEE
sL T 0104 O‘ﬂ _,4

A 27
Arde olgdt A% AL wEd sgiek o]
9 240 A Fe A7E AREe S
2 *Btrﬂﬂoﬂ SEE %‘—é—‘& AZEEE 23]

oﬂ w}é 7l& ﬂ-ﬁ;@ J‘lL =
Aslel h5e] A, ASAE Fste] A4 @
73 Aol A8t ‘3;3 olelE 248 olgolc
o aokEl A|AElS- AlA] ZAF Y)3le] Zhzle)
Qo) wiAE] S8 HA 10709 BUEE e=
6709 Ao =B Asle] wr}l ARl 7
] GRS B2Fof sla, o) F3b 7F Ao
T mUEY AaEE delx dhoR
el 2 Alo] 7Pestes P Aol gl =g
Alokd Alzle] wEskw FHAp b ozl Al
S Aol BAkt 7o AS M= AL’
UES WAdsk] HA SRS W oy 2
e g A5 e mUE" A\ 2Ee| A48k
slezlEt Alssr).

0, .

s}
gt
rE

i

L 4 o

_.1

References

[1] Ministry of Environment, Offensive odor

control Law, Retrieved Mar., 21, 2012, from
http://www.me.go.kr.

[2] C. E. Van’t Klooster and J. M. Voermans,
“European perspectives-how are they solving
their problems?” in Proc. Symp. “Meeting the

challenge”,  pp.  75-99,

Minneapolis, U.S.A., Nov. 1993.

environmental

[31 S. H. Lee, National information society
agency, New technology-based element
management system for the food(2007),

Retrieved Mar., 19, 2013, from

(5]

(6]

[7]

(8]

(9]

[10]

[11]

[12]

http://www.nia.or.kr.
O. S. Kwan, "Pork exports to promote clean

production and specification management

system(2010),”  Retrieved Mar., 22, 2013,
from

www.rda.or.kr.

H. K. Kim and S. J. Moon, “u-DSLT : a

tag-less location tracking system using radar

Doppler sensor for dangerous situation
recognition in wireless sensor networks,” J.
(KISS): Inform.
networking, vol. 38, no. 5, pp. 355-365, Oct.
2011.

W. Grub, E. P. Foerster, and L. F. Tribble.
“Swine building air contaminant control with

ASAE  Paper, no.

Korea Inform. Sci. Soc.

pit ventilation,” The
74-4532, 1974.

T. Mescher, T. Menke.,, R. Stowell., M.
Vennhuizen, P. E, and H. Keener. “Design,
performance and economics of a high Riset
swine finishing building,” The ASAE Paper,
no. 99-4107, 1999.

A. Baptista, T. Leen, Y. Zhang, A. Chawla,
D. Maier, W.-C. Feng, W.-C. Feng, I.
Walpole, C. Silva, and .

“Environmental observation and forecasting

Freire,
systems : vision, challenges and successes of
a prototype,” Encyclopedia of Physical Sci.
Technol. (R. A Meyers, Ed.), Academic Press,
3 Ed., vol. 5, pp. 565-581.

Midwest Plan Service, Mechanical ventilating
system for livestock housing, MWPS-32, Iowa
State Univ., 1990.

G. L. Riskowshki,
management workship. Korean Pig Industry
U. S. Grains Council,
American Soybean Association, 2001.

S. R. Morrison, T. E. Bond, and H. Heitman
Jr.  “Effect
temperature,” Trans. ASAE, vol. 11, no. 4, pp.
256-258, 1968.

H. D. Ju, H. J. Kang, and M. H. Lee, “Design
of the monitoring and controlling system on
middleware for u-farm service,” J. KIMICS,
vol. 12, no. 7, pp. 1321-1328, July. 2008.

“Swine  production

Research Society,”

of humidity on swine high

585

www.dbpia.co.kr



B A18E3] = F4] *13-07 Vol.38C No.07

[13] Y. H. Yoo, J. W. Jeong, K. H. Park, J. L
Song, Y. G. Ko, S. W. Kim, and 1. B. Lee,
“Effects of different ventilation systems on
rearing  growing finisher and  indoor
environment in a high rise hog building,” J.
Livestock Housing Environment, vol. 16, no.
3, pp. 193-204, Dec. 2010.

[14] Y. H. Yoo, T. I. Kim, J. W. Jeong, H. C.
Choi, J. 1. Song, and K. P. Song, “A field
survey on concentration of odor compounds in
pig buildings and boundary areas,” J.
Livestock Housing Environment, vol. 11. no.
1. pp. 45-54. April. 2005.

[15] J. H. Hwang, M. H. Lee, H. D. Ju, H. C. Lee,
H. J. Kang, and H. Yoe, “Implementation of
swinery integrated management system in
ubiquitous agricultural environments,” J.
KICS: Commun. Networks, vol. 35, no. 2, pp.
252-262, Feb. 2010.

Z & T (Hong-Kyu Kim)

2004y 2% HeEdgta F57E]
g3} £

2006 29 Al 75
gt} Aa}

AFEl sk} uhalg
<HlFol AMVESZ, 9
AAZE A §1A3A, 1T o)

198611 "= EAbA RIS}
oL el st} shab

1991 vl=F Z=2ec} )
gl A5 g} AAL

19971 vl=F Z=2er} i)
gl A5 g} uhat

19971~ LAt 1T
st e w

<FAFol AAZE AMUES T A, A
dlo]e] o], AMUESZ 9|53

0| & i (Jong-Dae Lee)
1992\ delistar e 3

AL

1997 ~&A At Fal
2L
BN

2008+ FAhstal F5rE] st
1AL

<ol Fueld, ey delE 1Tl &
At $3 1%

Z M 2 (Sun-O Choi)

200610 oldistal A RFA
ojghsd Aap

200611~ Grleln]=e]
o} thitelA}

20091 ~&A] g ZeE o

o a

www.dbpia.co.kr



	바이오 및 환경센서를 활용한 무선센서 네트워크 기반의 축사관리 시스템
	요약
	ABSTRACT
	Ⅰ. 서론
	Ⅱ. 관련 연구
	Ⅲ. 시스템 설계 및 구현
	Ⅳ. 실험 및 유효성 검증
	Ⅴ. 결론
	References


