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N sE2EAEA T2t A 2T HAZ FA st FAF U &F AMGZ 7AI5He] A
SAEd Abs 270l 7hestAl E )l ICT 7]% Ago=w AeA= Aol A5t Al S740]
=otA 57t E%‘ﬂ} SEE A FH UAL lZ

A AN A &% 18~20%, k@ uo} 10ppm, &% 70%, o]AMstErA 3,000ppm, & 8,000K &
Al (&AL Al %} 242 23)

AEA 7t AR tiRE WR AEE olRolAH o) AEdES package FHIZ FUT.
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NEES S Ol TR AFRE 7F SlAPE g Belstn 9lon] 57t ol st 8
Q) ATH PUE olgalo UL 2 578 ALEY AN °

KolH ARE Fshe

A gl i A d.
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20165 71&o8 29 =7/ g ARG 25 B9 ul3o] 18,2611 B AFAIsto] A7
2 BapA(12,9108 &, MAAEY 14.6%). 5=

1,330 £, AAALC 12.8%), % (4.2008 &, A7

A1ZFS] 4.7%)9] Y Ol =2 7122 AA2016 FAME 7teE AR 5 SAS HAalA, oF

)
0=, 4 5 sAAAF0ME w0l ICT a2 ASA71AL
2]

9%, 0=, Qlon], Anteg q A
e 15do] 280e] FRolA 20 499] 2HT Leprbx] Bk HOoR oAb (A7H1.8%9)
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- At FEAE FEAAQ TEXHAE 2|2 2% CageZ 7Hwsto] Bgsty Qo f2jutatos
2. o] AMEL 3x02 AL 9Jon 1200 x 1608 mm Ao| 5522 7]

u
<0f, Wota] =L ARzto] SR £ o], Fol, F&, A, WA Ho WES AHEA
© =

a

S5 WA WE oot Hewrs EdlUetA AFHES Hol 93

=

o]
- 013 Ao} & ghstol A AN HlolEl s SRS Haste Ae Basts 223 )

e

2 5= A|o]X|(TEXHA) YA E LA 2 2 (Georgia Tech Univ.)
<> FALY AHsdr 2823 7= (A

- SAY AAS 570l Sash Aol wet ARl Z1dolM s BAIES F-5tks Aold &Aoo
AHEEE ZA(YRYOPAIN 5 Kﬂﬁé gste] Hostal Qs ’%*iﬂ% FYAZ

[e)

Yzt ofe] ofelojn] A7} &

AR etz o MA
<> ATkE QAEE 71719k AA (AL

2 SAY AlE FAYEY AYYS ASAR R HiZSh AFGTHE A
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The future is digital
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Simple to use Deep insights
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Juneau(9] =)

RA AT AasatEsde | sAsSMs
(D Apparatus for automatic weighing and
o] = 03185230
distributing feed for livestock
HOLMES ARTHUR
@ System of feeding poultry and livestock 01624245
W JAQUES (0]=)
® [P-10 BASED HVIDOVRE HOSPITAL
13245521
IMMUNOLOGICAL MONITORING (@)
@ Rigid-rod-anchor-weight assembly Sieman Robert A.(0]=) 08028462
) Justin P. Chatelain Kirk
® Duck decoy device 09700037

CE &3t GMP(good manufacture
practice)@t GAP(good agriculture practice) A& /\]3(‘,4% AX st EAFE0] A83sH

o MAIE(SRF)o] st ISO BEE&FL2 ISO TC34(Food products) SC6(Meat, poultry, fish, eggs

and their products)o|A A& 2 E 1 &

- A0REFO oigh wo] EOoAIHA] ISO, ITU, JTCOA ADRERE Z[ARRfof et =27} AlsdE L

ot 212t S3A VPR WA BES .

o ISO= UH=ARE7|2A 1A, AIdm2AA, P,

a1z
A lon TC2300A4 sd7|Ad tiet 252 ©Fi 9l
o] SEFHAY Iil‘*xﬂl ol levt TC23 Atste] SCHA] AOLE 7RIS
x4

RE WO BEE
St

SHESNIES
9loo A% AotE s|xpfe] cha
E

H:IJl

=
e
=

o

_l“7] Oﬂ —| 6]—Kl

. ITUE AR BFSPI72A JREMY 271 daEe BFS 021 9loo]

oA ADFEZ|RARO] tigh mEAIHOl A= Foistal s

« JTCE ADEZIAAE CEAE o I0TAHEARMA SYRots Edstn 98,
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2. A/NEIA el 438 Y L 2 UL

ATIE UH-A0AF SAN2H] 215
General Requirements of Smart Closed-Cage Broiler System

OtE AAZE ZIRE ICT 5% BHYE Ahseh SAVAAI AR 7iE 3 wE o)

2. AgHF

ool BEES AAN Er $HAOZ o B JASEHAL o BAS Mgsty] gs) Wit
YRR} HI)H AFEFS ST WIS MG LHALI} B/ e AFEES HUW
(BE 252 22 HAgAt

TTAK.KO-10.0979 - ADIEZALS st Q7]AIA QlEmo]A

TTAK.KO-10.0980 - ADIEZALS st U7]AlA QAE|T o] A

TTAK.KO-10.1092 574 WEolel Aulx ABale} LA AlAEIZEe] Qlejmo] 2

TTAK.KO-10.0899 - Partl, glgjo]g mZdY3 - A1E : 718 L X9
TTAK.KO-10.0937 (2016), 22t9c 7|8t ADtER Aqu]A Q JLAFSH
TTAK.KO-10.1007 (2017), @Zetecot Zetoc Ax] 7t golg A4
TTAK.KO-10.1090 2=2}E7|8F AntET 249 Ju| Q@AhE O-SAH]A QIE{Ho]A
ISO 9644:2008, 5L A7 - /WA dHF2A - AlY U

M
Ol
=2
rr
rO
oo
]
B
rlo
1
>~

P2 2AEAoln R e BF0]

H

g 4

1 AX= oo gigt A4 & SA10 dis AEste] &3 Fol §ol9] ERE Vst ©ACIW mefA A
el golMA= Hakd 4 Qo
3.1 ATtERQ T 8]
3.1.1 AUIESQ
3.1.2 AULE &}
3.1.2.1 AOLESA
3.1.2.1.1 AUIES7]
3.1.2.1.2 AUFEAREH
3.1.2.1.3 ADIEE7]
3.1.2.1.4 AU}ES807]

3.1.2.2 AUlEY=
3.2 AULESYA| AR ©H §of
3.2.1 AGFE=QA|AHE]
3.2.2 AULEEAA | AHE]
3.2.2.1 AULESA A AHE]
3.2.2.1.1 AUtELAA|AH B=
3.2.2.1.1.1 ApSHHA]
3.2.2.1.1.1.1 AIO|X] Al @ o2 AIo|A & A AZT AR 25 ol ez st H2 Al
5= YA
3.2.2.1.1.1.2 WAL A5 ARl g2 FIto] ZEE AA|
NMEERYE Go B557] Y3 AAS ZETE 3§
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3.2.2.1.1.1.3 A A5 ¢ @ ARy Aue] vigo] AMEES 23 1 Yol HE A

3
g P

332.1.1.1.4 AuY 874 : B ToE oA ARSI BhEst BoIU B melwe
FEfolA BlEsh AFSWA0R BY)E AUE SUOR §AISH: AFS WA

332,115 $ulE ALS : B2 LY Fo)A Agsin] Apedsht rledel 3T
Fb 0d2Ue AY Eb 09 W AFO0R WHSHE SAMAAIAY

332.1.1.1.6 B84 A% : 25, 3= o] ofe} ARUE, FINA 5 BHAEYAS A
A2 3 AEolN He AHgsHs WA

332.1L.1L7 UAE ALS ¢ Al #7, 49 5 879 #Y AY uYY 3uE o O
92 AHsto] tolElS vigoR FAMQ AL sHe ALZWA

332.1.1.1.8 A0FE ALS © AT 8%, 49 5 SANRE WA A5/46e Bl 2us
T olElg uigoR AN AXARS sto] Al BHRE, AIL FHo
2 2ot B ALg WAOR ARQAEUN AFAS, FULCHEY 5 7|
N

=2 7|22 ot dAZAI Aoj7t 7HsSE AMS:
3.2.2.2.2 AULESAA AR 17

3.2.22.2.1.1 B5Y SAX 1 S 9L AfQF g3lo] Zzte] UBR TREL A

3.2.2.1.1.1.2 A58 SAA : HS 719E AjeF 27to] A= Astol ofe] Ao shye] 2 it
827g o]RE A}

3.2.2.1.1.1.3 058 8714 : GEROIAY £ ko2 AN YR o8 Fo] ujtor 7
wrElo] Beld 4 9 Az

3.2.2.2.2.2 AFGA|AE
3.2.2.2.2.2.1 AFSZ7L

3.2.2.2.2.2.2 #0]A|
3.2.2.2.2.2.3 20]A
3.2.2.2.2.2.4 25A
3.2.2.2.2.2.4.1 &3
1=}

=]
=]

El

=]

=

A
A

3.2.2.2.2.2.42 1T
3.2.2.2.2.2.4.1 Y=

3.2.2.2.2.3 JAA|AH
3.2.2.2.2.4 SARRMAAE © SA O] AFLZ7IO] en AT AL =9 xAFy] 5t AJAEIC
24 20| me} o ARst]E 3
3.2.2.1.1.4.1 @7|A| A
3.2.2.1.1.4.2 FA A
3.2.2.1.1.4.3 YA AE]
3.2.2.1.1.4.4 Y2275 5}A| AE]
JSAI AR ¢ SAALA QB2 HiEEE H7IW AR, LF=2HE AFetste] &

3.2.2.1.1.5 &HASA]
Ao A7 AT AARCR FAR thet o AlEshr|E &

3.2.2.1.1.5.1 W} & 27| HSA| A

3.2.2.1.1.5.2 | &2 271 stA| AH

3.2.2.1.1.5.3 W& 37| ] ZHR|A| 4

3.2.2.1.1.5.4 W]AFHR|S}IR| A4

3.2.2.1.1.6 GJo]E|A| AE]

3.2.2.1.1.6.1 HJo]E] A A| AH

3.2.2.1.1.6.2 do]E] A3t x| QA AHE]

3.2.2.1.1.6.3 TJo]E] K| AFA] A BN

d

_’I(?_




3.2.2.1.1.6.4 HolE L EY 3
3.2.2.1.1.6.5 EAIA|AE
3.2.2.1.1.7 AlojA| A=
3.2.2.1.1.7.1 RH=7|A|AHE]
3.2.2.1.1.7.2 RF=A| o] 2A]
3.2.2.1.1.7.3 YAA|JA]HA
3.2.2.1.2 ADFEARMAA| AHE]
3.2.2.1.3 AOLEEAA| A
3.2.2.1.4 AUIE2.2Qa|A|AHE

33 871 ¥ §ol
33.1 1B(FEB)S Lolth 17] L APL 7] I3 SH02 o] BEL JjFstel st &
72 ouiste] & ged), HuEy] A9 Wi, AUE, A, 225 Sof AUk
3.3.2 gho] Be
3.3.2.1

LN
FAF)E ArEAoz Al RATE ol fdon A2 $7I5E &

3.3.2.1.2 o
3.3.2.1.3 Z¥o}
3.3.2.1.4 24
3.3.2.1.5 A EH(4A)
3.3.2.2 AHSBA | ot B&
3.3.2.2.1 S8A= waA dgste EAS 7HHon 40g FJrol Hopa|rh 35 Ao
1.5~2.0kg A E7tx] wheA] Habste] Zejo] Auigio] et Aol wjAato] o
ozt
3.3.2.2.2 At
3.3.2.23 572 EA
3.3.2.2.4 oj&A
3323.&%@]@%~Wﬂ%-§%
3.3.2.3.1 &4 (P.L = Pure Line)" 2}&2 H9 &5 £+= ATA(GP.S)E A&T Aoz AlS
ﬂt%ﬂiﬁﬁ%mﬂ%ﬂiﬁ%
3.3.2.3.2 95A(G.P.S = Grand Parent Stock)' 2}3le E7|(P.S)2 AAIE Zxoa AFSEL
Algo] AT &
3.3.2.3.3 &ZA|(P.S = Parent Stock)"'2}g& AL7(C.C)E A =2
3.3.2.3.4 A 2A|(C.C = Commercial Chick)"'2}gr-2 ZA|of|A AJAtEl &
3.3.2.4 YAX]o] 9lst B=
3.3.2.4.1 HHEA
3.3.2.4.2 EX7
3.3.2.5 ¥tEA] A& <5t 27
3.3.2.5.1 4¥te7
3.3.2.5.2 ¥ &A
3.3.2.6 AT AJEfol] o3t &
3.3.2.6.1 FXA
3.3.2.6.2 ZE}A
3.3.2.6.3 A
3.3.3 AtFz]
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3.3.2.1 4%
3.3.2.2 &3}
3.3.2.3 At (feeding)

3.32.3.1 Alg(fecd)zt & 7PA] 049 FYaT JHAIY QNTAS KA FOHA &
b g 4 ot Zolg WATH F ALRE Hol 89X 4, WA 5o BEe
u4s] 7] ol WRF BE JUYLE AL U FHATAEEZH S5
B, AW 5o B2 U 5o ARY UE F2Y JIF RAE AP 18
T A weRlEe s 2L ojg shA] YRsel EE Ytk oS U=
Se 29 @ 713 g WA 2 A% Aol AR oA g,
gaot2, AW, ¥ 2 U vERy 2o 9UaT UG A GYL o
ool AW o, A GAl WA BN, B B, V154 SIAE A
5o 2Roz DYRA. Q71 AE R HUE 59 AIIAE F7IRiCH

3.3.2.4.2 AtR9] E&
3.3.2.4.2.1 AR E0f 93t &
3.3.2.42.1 &HS
3.3.2.4.2.2 BAIR
332423 S2ATHANEE 24 TUAS TYsH: AlRZA 2R, FR, FgTUA,
o 5ol &8&&U AA AtsF WAL x/JH|= 50 ~85%7HX] thesiTt.
3.3.2.3.2 Atg9] =4l
3.3.2.3.2.1 AtR9] YAtk (structure) @ I 7FEAIRY o AlzdFHEe Aasty "HIAlz
AF7T sold
3.3.2.3.3 Ao}
3.3.2.3.3.1 7]¥Al%¥(phase feeding) A7 |E=2 Al=9] 559} RS W7 AAYYHS

ouja
33.2.4 43 Hol thl: 2 Lotol WA YFOIN FHeHLe BER
3.3.2.4.1 249 =4
3.3.2.4.1.1 240/ 25 E(pH)7} 40]2o] ALt 9o]4ke BRI, 5ol A 89l M(UTAE LNBY)

Huldd meat 71E)

3.3.2.4.1.2 d2YOKNH3)=% 0.5 pg/mg o4 £A, 0.2 ng/mg o|st AF(HEHE LNBSI
HyMdE o= 71%)

3.3.2.4.1.3 opA4IA(NO2) 5= 0.05 mg/ ¢ o FA3L, o]s A(UE@st= LNBIEYAE 1

=4 71%)
3.3.2.4.1.4 FAANO3)SE 50 mg/ ¢ ol R, 25 mg/ (oI5t AF(UDUE LNBIE
ek
At 7)%)
332415 A& 10 mg/ ¢ o4 RAL, 02 mg/(ols) (L= LNBIEAY 1=
A 7))

3.3.2.4.1.6 §8(S04)s%= 50 mg/ ¢ ol% BAF, 30 mg/¢o]st AFUEHE LNBJAHUYA
d MEAL 7]E)

3.3.2.4.2 &9 A7HA

3.3.2.4.2.1 AtA|A|(acidifiers)st &0 Alwto] @& o] QS mo] AdS sl S50 st
+ A7MNZA pH4 o|st2 U27HA] gt= % Fo]stojof &

3.3.2.4.2.2 HIERIEE= ©953 SUHE st AtsY S50 Ao

3.3.2.4.3 249 YAl 71&

3.3.2.4.3.1 Z2{/J(flushing)st Hot2|7} =A5H7] Ao gamoln Yi2E Ao e AYZ 9
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3.3.2.6 Al UL
3327 FEAB(NLY, HEH)e RE 3
A

2
Wwie wE MTol AW AL oz, BA

T F7k oo AAdME FBT BAYES T FO7t Utk o BAZ U 9

SPRl oW weEwm wirke ol REYTRE, ANYTES Lo AYWoR )

A7} i

3.3.2.7.1 7ZIJEa5 of

M2 GA7E e @Y AR AR 28S gkl dAYe ' E

= X G2 A48 AIACK ¢tk E AXPE YR de te B8 LE 2eMolY 52
A AR wAE) 21 2EE WS B AN 227 55 Oe 258 W5
AtR gol7l ® wa71E F7tR 2R o 2A I msiE Eol7] HsliM = A
$B7e SR T velxias]s AAjst o wolr ZEu} gumn 2o FiRs
Folate AE shite] uwholrt

3.3.3 =719 4%

3.3.3.1 AAAH

3.3.3.2 AAF

3.3.3.3 AL

3.3.3.4 44w

3.3.3.5 2" (feather plumage)st £ 79 I¥E H1 Q= Aoz sz o 57

3.3.4 AT
3.3.4.1 ;A
3.3.4.2 &4
33.4.2.1 2o BEAL: He FEBRA 41.7CY AL JHH xfo Lo Hapt How
37.5C2 {AIElojof gtch o, Ho] ARers 57o] o2f9uz o] FRoN 54
st A2 ARESh=tl ©]E Chick vent temp2til 5t O] == AHE2E0f Y5
0.6°C(EX 1F) YU} AX HlEL = 394 - 40.5°C(103 - 105°F)o|c}.
3.3.4.2.1.1 &9 AzAH(Yrg 25H) : Step 1: Check that the measuring tip of the
thermometer is clean and has a new plastic cover on. Step 2: If, to take a

rOl‘ 09,1:

measurement, the chicks need to be removed from the environment where
they are being held (e.g. when checking in hatchers), the measurements need
to be made within 10 minutes of the chicks being removed. Step 3: At each
sampling
position measure the vent temperature of 5 chicks. Reject any chicks with wet
or dirty vents. Note' If chicks are huddling do not select chicks from the
center of the huddle. Step 4: Pick up one chick, and hold it so that you can
see the vent. With your thumb, gently push the rump of the chick upwards,
so that the vent is exposed. Step 5. Put the tip of the ThermoScan® gently
onto the vent, making sure it only touches bare skin, and press the button.
Wait for the light to stop flashing, and note the temperature on a recording
sheet.

3.3.4.2.1.1 |9 A25747]

3.3.4.2.1.1.1 9528 Y &%A Medical infrared ear thermometer -recommended brand

Braun ThermoScan® [RT4520 thermometer.
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3.3.4.2.1.1.2 YLAJA7IH et The infrared thermal imager (model PM545; FLIR
Systems, Danderyd, Sweden) with a high-resolution (320 "~ 240)-pixel
focal plane array microbolometer that is sensitive to longwave
radiation in the 7.5- to 13-pm range and has a temperature
precision of 0.1°C.

3.3.5.2.1.1.3 27} 2Atd(Wing Band)2=A: A& AIST Olo] A=A ARIALRH oA 7St &
AZA v o] 1 pWolstz ©ady AXE o8 4 243t AHE7Hs.
(https://www.youtube.com/watch?v=4u_0VKPk5_A

~—

33422 %] 55

334221 @9 5E&cL eto] A9 By 12-373] 28-S 18-208]0]CHA QY WA= 12-20
9])

3.3.4.2.2.2 &o]

&L Snte §go] o) o|BHoE 1 4 9oy Holelst BEF. W
o sfloF sto 10,0002

Oxygen consumption (%)
o

0.01 Figure 4. Oxygen consumption of broiler chickens

. I Y I ¥ I x I L I ! I ' I
0 500 1000 1500 2000 2500 3000 3500
Weight (kg)
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.!iglli;;’/

HP=2.42+53.03 Day

/

E:;iéf¥;;

L

-

; N

&

o 3

Figure 3. Averages of metabolic heat production (W m™*
culated by the least-squares method of Cobb chickens in the rearing

T
B

L L B By m e |
9 12 15 18 21 24 27 30 33 36 39 42

Days of the rearing period

H . . 9 ;
period. Least-square regression line: R= = 0.96

R*=0.96

2} cal-

R

O AEE ASE 7| 2+FCFM/S)
T+ ks A5
A 0.30 6.0
=A 0.40 8.0
199 0.04 0.4
13 0.08 0.8
2773 0.15 1.5
| 353 0.22 3.0
472 0.29 4.0
b4 0.36 5.0
64 0.42 6.0
3.3.4.3 F9] Batat AF G2 227 39.4°C(103°)0]5k7t HH A& (cuddling)stol £2] 5 o]
o cie]o] wrt Yolxich st 2 wrb =opA 40.5°C(105°F) o]Ato] HW QS wHg]
&4 (panting)?ltt
3.3.4.4 84 %
3.3.4.5 "I (FE)
3.3.4.6 &35
3.3.4.7 =5
3.3.5 Ayata]
3.3.5.1 A
3.3.5.1.1 Z¥¥ 29 (Gumboro disease)S HEA Fuw dlolzjAo] 9sto] A o|ste] Hof urdy

- 24




=

STe 373 sfolel~d AgozAl 359 oA ofd olzol 42 39 A5
HAE A9 Qo Figol £4o] M3t weiseie] st Ul H1 o2 ¢
2415 4GS fURE
3.3.5.1.2 oflly(Marek's disease)> 272 £Y4/d AYoz= 57|71 Ay Xutlo] w2
o2 Vg, vl A Sol YEPY ol £ Uehdch 19709 0% SUATH
d o

ol
==}

(o]
—

P rﬂ

FAYTGATANA ZdE HVT wiilo] QWA AydAgo]l 37 90t
3.3.5.1.3 BUAA 7t
3.3.5.1.4 YA DB
3.3.5.1.5 2FQ=Z2QXHEHE-, Jo]: avian influenza, avian flu, bird flu, highly

pathogenic avian influenza, HPA)= &% =7 bird flu)o]etal E2|7]& 5t=
ZF7L et A9y 5871 Ao A Lo BE ARUSTANE Sl

()R] 'AY AZFAARL O &3t

3.3.5.1.6 Oto]ZZet=ut Z2]AE]Z (Mycoplasma gallisepticum ; MG) A=Al A Abx LAYSH
L Ay
. =2 O

33592 A%7} 9o

3.3.5.3 Zt4

3.3.5.4 HHA]

3355 Al5E

33551 o}=2EA =

3.3.6 73]

d|

sfol AL olilslEA = 59 BU1A 5o #74g 2F

|
H1
uju
i
o

3.3.6.1 AfFE 2 2, S 57/ 1=
233
3.36.1.1 2%
336.L11 A ARLEN Fo| B85, UAGEY). A0l gt APHE AYATLE. A
e ol 32 C2 BECh EA F P ANGTAZ Bk SAL F o ke 2
=2 97552 34 C2 23% Bast U
3.36.1.2 &%
336.1.3 ZE(WE): EYE(WHE)LLE 5o} o/ ol Wi wWol YIS Ueht goz
o9l WAo] musts BHH0R AT B2t AA(Y ZE(Ph)E Ak,
33.6.1.4 B71MAIr Quality® 252 AT 74 el ol wAE AHARE BE %
goto 37 3719 e AR, A5E EAC,

3.3.6.1.4.1 Z7|1&%

3.3.6.1.4.2 SAAY 371 &4

3.3.6.1.4.2.1 AtA

3.3.6.1.4.2.2 o]AtgterACarbon dioxide (CO;) - The carbon dioxide in poultry houses
largely originates from air exhaled by the birds. The CO, content of the
air is used to measure the effectiveness of ventilation.

3.3.6.1.4.2.3 YAIstet 4 (carbon monoxide, CO)= FF 9] W=/ 7IAZRA AFAEE AFEfofA]
A2A] F2 uget

3.36.1.4.2.4 57|=

3.3.6.2.4.3 SAA 3719 245

3.3.6.2.4.3.1 WXA]

3.3.6.2.4.3.2 AR 7] § VI dous AFYA A1) 10pm olste] ujAet @
ojt{, PM10o|2t = gttt UINHA]= ofitrta, A4 4tehw, o, @F, A
Ba 52 it

3.3.6.2.4.3.3 RU|N|HR]= PM 2.5z}t AW 'ROINHA" F= 'F0NHA] 2toe 20} &
SA 02+ oojzE(aerosol)ol2ty FEG

o A

e
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3562440 S e WS Eofo] I Ak T gl A A A9 Age
= RE J|AAke] sEteAe ofu)sit
3.3.6.2.4.4.4.1 Tﬂm o] o] Au

3.3.6.2.4.4.4.1.1 &¢ZYoKNH3, H]% 0.587)= & Z7|o= & =AI7F HA] oL}t AHEo]
sheho]l o], Ao urE|ejotol] ofal WallE)7] AlAtete fwijol HrEi
27 geRith dmuote 2o] ¥ FxEN 2w Y Y2 He
20 Fao dRuolsel WM 5% U AU wel Wil
O]»EI_]_‘] o]-g 7:41:}2 x]-:!-o]-q-

3.3.6.2.4.4.4.1.2 &3}5A(Hydrogen sulphide, H,S)+= AE9] TEiAlo] L Els
o A 22 HAGH)E 7Y fdstd AeS AAAY AT
A& fo s71522 Esdtd. Ase® Atgor] dstez A A
WytAlo] #7]2 Hrje stojof i,

3.3.6.2.4.4.4.1.3 o]Atst3K(Sulphur dioxide, SO, 7122 daa ARl mjo] 2Agstn] o
20] E7o wa} ofo] apritt.

3.3.6.2.4.4.4.1.4 (CH3)SH

3.3.6.2.4.4.4.1.5 (CH3),S

3.3.6.2.4.4.4.1.6 (CH3),S;

3.3.6.2.4.4.4.1.7 CH3N

3.3.6.2.4.4.4.1.8 (CH3),N

3.3.6.2.4.4.4.1.9 (CH3)3N

3.3.6.2.4.4.4.1.10 FEHAHC4HgO,) L 714 Mol <t eta=z AA 1
Bl2o] A7 §alEls =M AFolct RE2AS FYsH Fo] ofm,

7];&1, K}OE:W]- 5

ol

D

3.3.6.2.4.4.4.1.11 ¥ 2AK(valeric acid)2 HN&tAH(pentanoic acid)o|gtil® &tH Z2 AtS
Al

2] 7B AlAbo|0, 3}EAl

)
2@ sHAlS CH3(CH2)3COOHO|t}. th2 A BA} 7124l
Abnp OPEZRA 2 09 SRS AL do dEadte oi, = Ee A
o AESH A /2 2 ATh
3.3.6.2.4.4.4.1.12 o] Ate] =4t
3.3.6.1.4.3 SAA] 518 F71AL 44 19.6 % o4, ojiteteta 0.3 % olst, datetera 10
ppm ©]3t, @Rijot 7k~ 10 ppm oJstoltt. (FH SAIRE ofstE LAretHA/
&al4 A /o] Atetate 0, o]AtslEbA 0.25% o]t ¢m ol 25ppm ©]a})

3.3.6.2 QAU o FYu]

33621 QLEYL 2FS YOV = UUEA E= LMot FAS 9ulsty 1AL ELI 2RLQ
FEoR PEsp/|w siot. QAU QAEAY F2] FEtA AdAd ohet ohfst gg)
weio] ARg-ETt

3.3.6.2.1.1 1xledY

3.3.6.2.1.2 2AIQAJ(ZRIBERIF)S 1A LFEH0] AYA, AFAA g Fof o2 FEHI=

HYPE o] 2218 2HFE FHEAII= 845 Uit o 5o, Aol 1 2¥Y
ojg}# Aol njAdZol ool EollElo] WAL= FEeas 22 LFHo] H

3.3.6.2.2 ¥ 1]

3.3.6.2.2.1 O]A|HX|22]

3.3.6.2.2.2 otz ata]

3.3.6.2.2.3 AEata]

3.3.6.2.3 AYz7]Hg
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33.6.2.3.1 &7]
3.3.6.2.3.2
3.3.6.2.3.3 Wt

3.3.7 &= SAATNA HiEE e SAE Aosts A2 9ol

33.7.1 #4140 E8
3.3.7.1.1 2" AAGHBioremediation)= & YPL 0]
o FHE BstAY JMst=

3.3.7.1.1.1 A=A 3 phytoremediation) 7]&< E YA 3}0] So gobg xsl2xo]
_lﬂ"—O]' 9\)1% %XE'].% gzlly ;(1‘7&} :% Tv‘:_]—ﬁﬂé]-ljz] Jgo]-jl.% ?_Eq% %}%E}QEN 9_%1% K(')]fp,]—
she 7l&olth o] 7142 Fa4, WAHER @27 &FE =T 9U1E. B9 =
gE 5 Bestes bl ol&E 4 lout AFepARto] gol 2253 AFRert T H|
2 e xlelo] thsiNet Hed & At

3.3.7.2 SAA] §HAG IS
3.3.7.2.1 AR&g
3.3.7.2.2 OlNIHR| A5}
3.3.7.3.2 o3R8}
3.3.8 AJATY
3.3.8.1 AtRo|&5(XAl5&8)
3.3.8.2 AlR @ LS(FCR)O|2F & lkg A6t EUE Alask AJ2Q 1820 WoA2 Mo £
3.3.8.3 959 J|AIY 2400 ofst 235 FRY 424 vlge
3.3.8.2 =Al&(A&53)
3.3.8.3 WAt
3.3.8.4 AJAHH|
3.3.8.4.1 A7}
3.3.8.4.1.1 1]
3.3.8.4.1.1.1 Z47Mg2t
3.3.8.4.1.1.2 271zt
3.3.8.4.1.2 ¥iEy|

339 87 23
3.3.9.1 gt &4
3.3.9.1.1 A4
33.9.12 B& 51
3.3.9.1.3 o]k Al4t &
3.39.1.4 2 &

}\é =
3.3.9.2.1 §AMTH
3.3.9.2.2 M4

3.3.10 &7 7121 o5
3.3.10.1 &3
3.3.10.2 &7
3.3.10.3 =%
3.3.10.4 28t »%
3.3.10.5 B
33.11 &5
3.3.10.3.1
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4. A 27
4.1 NA= 340 het 2 PAR
4.1.1 ADLE Wsf-Ao|x| §AX ARG A0tE An-Alo|x] FAA
4.1.1.1 AUHE Du-Aolx] SAXARES Aoxo|A U] A& ATLE A& FAlo] Z7ste
o AFSAARORA ofp] shRAAROR P

% AntE wm-Aolx] SAAARS] SHEAAHE SAS 719 A2 S} YA A, Ha
A2E, BARAAE, SYSAI A, HolElAIAE, HolA| A8 U SHHAAW AAL U A
ARz TYE0 229 shpAl A siogoleh amEgolz RYHL

4.1.1.2 AntE WAy -Ao]X] SAAHSmart Closed Caged Broiler Builiding)+= AHo]X|of|A] A}
83 ADIE Ab8S EAlO] FPSHE & AFS EabE olujgict
4.1.2 SA = B2 71971 Hg AF22A 52 719 s TR st 7IAE Al g5t
7] 9% B NE2S
4.1.2.1 SAAS] WAl DI Qulz 1EEW, 750 Tt AlE, ¥, viY, o2 AR
dHxZ/eol/w/Ba HA & B8 AREY AZS HT A2+ £¥Y JEE &
lat] 93t mE o .
4.1.3 APAIAELE &8 7197] 93t Alo|x| Lt gEfe]e} To]
FA|AHFO R LAdeiTt

>~

i

F Folrsd, g

4.1.3.1 A& tt5o2 Add SAY AFST L2 SAHYE Y5 AREShe AFHE (R
A/01E), |ol/aa/Ba/HolHSE ARl 55 XI5 fet L2590 AYR
4.1.3.2 GO0 Al= wolH, FolHFACIAl FA), |olA3RF, JolR2H, Joluid, §olzmH, Jo]
FAE7] A FEREO JAYste AYFE HE4E & Ut
4.1.33 9378 A= 35 E, a5 8EIoIA AR, a8 E, 9483, 948, S5, viE
WY, 22AF], S2FAE7] ® FEE0 AYcte AYFE A8
4.1.4 HAANAEES ARZLGA =M ARYL2HA = AEE, HEEY, HWELTH, BELTY
£2E, S20/RITER), Alo]3E, F7IFSERE, 715U dRBAl, gJAleto]
o, AAe, Zsuid, MAY T, AL, Sr]Sdd, S7lEdHE R A2 E
of ddste A= 42 & UG
4141 AZHEE=
4.1.4.2 HEZg]
4143 HEJI=ZX
4144 HEJQE7FATH
4.15 BAREAAE LAY Br1xst U W 2ES 9% Ax2 oJulstu], Wy, &)%)
X, 271487, 29712 matstch

4151 YArle G vy = $7]. A 4, RESE, WA
W, oeuE 2 page AYsts YRR 24T

4152 FAL 71 HEH 2ot T/ HRHE), w7|W, el Frlojn], 2 7
xgo] FYsHe BYRE

4.1.5.3 ¥714ePl= B2, 293, =35, v, 4, o], 249, pHUE, 394, &

4.15.4 2971 AolA] YREYSH SAA 28, A7z 442 & A
£3571

4. BAAYRIAY o2 P

4.1.7 Ho|HA| A2 GoJE AR, HolEAF/IRILAI AR, HolHAGAI AR, HolEHUEY

fins




4.1.7.1.1 874 9 71%51]0]'51 SAAE YRE ST uaggos LR
4.1.6.1.1.1 W Hlol8 2A-R= &4t 5
AEE 9 guiobss, olatsteta 5 sAlstojof Fhr.
4.1.7.1.1.2 &5 Hol8 2AZR= 7135 vEe71t :
4.1.7.1.1.2.1 7SR EE 2o &S AxEF, ZSF Z& FOSF oA, drYobsw
4.1.7.1.1.2.2 S22 10/ 88 e 250 5%, dRYoksk, olifstdasa /gl
4.1.7.1.2 A% HolH 2AZX= A9 ASLEE tolHset sto] 245k FAIE ©
AA, Aol sthAE, HlolEIA 2] Al BlolE &A= %“é%tlr.
4.1.8 RojA| AR A|o]7], AHE7|A|ARIT} AHEAoj2 Ao R LRE D AlojyA
AAR| 0], v]AA|o] S oz LA=EIC
4.1.8.1 Alo}7](controller)= SAAIAM &Gt Atds AFeos £8sks 22Y Alol7]ek 2=t
ot o on Aulo] Exjsts YREY Fojr|2 prHE.
o

418.1.1 223 Aol7l: clolgl 2RI 94 e LMoz AAsolol stul, A J1EL
A2 Aol thigol H B FASHE §4 B oz Ads oo} gt
4.18.1.2 9|REY Ao7]= 2AH Aoj7let AEUS Faf AR olo} dtct,

4.2 7153 =X QJLASH
4.2.1 A Y RHAlE AClAlE Bestil S 42 =45t Apefo] o] Foidlnt.
42.1.1 9% WAE &7 LAt EAtE el o] FHsaliofstet.

4.2.1.2 98 W= AAMZF 50 cmO| 5153 AGof sty A & 2 9l wrS 7iXo]of 3t
ot

4.2.1.3 SAAY EHE2 T4 30 m/s9 BtEE AHo} @q,

4.2.1.4 JFHL2 AT 100 mmo] Lol Ao} 5t F47F AUstAL ASEA] fotop it

4.2.1.5 & HA9] 2E AL dPFE2 0.5 W/mK 010}2 FRI5ko o it

4.2.1.6 F HAY e FYAE 2 4§ TuHofo toh (B JEf A AA&V |2 HWRS
7]

o 24A13F 0]4)

42 1.7 Q& HA= &4 109 olde] W+dS 7HAoF It

4.2.2 AlolAl= SAPT AT 00l

4.2.2.1 Ao|X= &4 300052 ARSE 4~ Qlojof gt

4.2.2.2 Ao|x|Q] btk 7|02 5% vidH}t 2|4 0.4m M2 =}

4.2.2.3 Ao|Al= S HAZ AtsEolet AZRES AEZ A9 ol

4.2.2.4 F01X 9] AbgE0l= ARBENA FFYU/AY EolzA 6373 A 719 1.3v{o] s
st E°lS AEstofor ot

4.2.2.5 Ao|X9] AgA 2 457 50025 7|&0 2 <tcth

4.2.2.6 A olAl= AAMEAE(SOIH At=)oA FAEX] ¢totof iet.

4.2.2.7 AolAl= SAI9 71Y9S FRIZ 4 UofoF o

4.2.2.8 A0IA1Y] YAl AAL Holl Lg% o] FA0IH 5o =2 O]-F3kA] ¢rotof i

4.2.2.9 AolA] Y& A LAAA7F S 2712 o] RojA|H §A ZstA|uttt o] FojAlT

it 1
4.2.2.10 &4 109 o]Ao] WAL 7txof st}
4.2.3 FoVRIE S Ats
4.2.3.1 849 Folx= ZASH HF st =
4.2.3.2 Go|AR]= AL &




4.2.3.3 Zolge 5492 gA7toict 7| &3}
4.2.3.4 FO|FA= EA b o] WHAdE 7HAoF gt

4.2.4 SR = SAANM 28 A5t

4.2.4.1 §A9] g4+ FAIgToR 583t

4.2.4.2 F5%e ¥ eA7totct 7] =5

4243 2R = BES BEY 4 A=es YRS AT & Qlojof (&S] oit} A)
4.2.4.2 3278 R= A b o] W2 7Aoo gt

4.2.5 ARBAZA = 47} HAE daAlZh

4.2.5.1 ARFAZA = AAURES AS waA A Aoty 19 18] A3ttt

4.2.5.2 AR AZR = A AT EALE Holl R4 71sdllof gty

4.2.53 ARHWE = S79] 7192 WUA5H7] sl 0.02-0.05 m/s& 71T 4~ Qlojo} gt}
4254 ATEE = ANAZ UAls7] Yol AAsHA v Ao girt.

4255 ARYUE = &d3 UXs7] Yol AAGH E2& /= ojof girt

4.2.5.6 AR AZA = Y 18] Aot AEAI{H2 WAItol),

4.2.5.7 ARZ LA = B0 2A8E L& 2AIE 2F7|E 95% o] A|7isto{of stot.
4.2.5.8 AFHWEO|A YAt UAlE= Z5F FUE S Eofof gt

4.2.5.9 A= ‘%E BHZ FJAasth] Yol g AZ AREstt

4.2.5.10 A28 278A= &4 54 olde] W/dE 7HAofF st

4.2.5.11 Eom Al Heo] Gt e A

X .
HEEE g9y n aae S/l008e HES @yst: PAE 2E A AAYC
S

=
4.2.6 ZH2BYA = AlOIXHT] &3S sA Aol AgstAl =242ttt
4.2.6.1 3HY7= 220 525 2SI
4.2.6.1,1 Y7]+= Q7|2 %= 40°ColA AR =5 [FAlsto{of gt
4.2.6.1.2 Y¥71= dUis = 50-80 % »&ES Y= {AIE 4 AofoF It
426.1.3 F7]E Q71 2% ~20ColA MAH LTS x|stojof g},
4.2.6.1.4 YY1 A4 54 olate] Ll4dg FHxof st
4.2.6.1.5 Yi7]= A Gurale o] 85t}
4.2.6.1.6 7] = 24 54 o]Ao] YLAdS 7HAof itk
4.2.6.1.7 Fg719t dy7)e 87 EoMAlutch RARK S Pagich
4.2.6.2 FRRE 37128 &7), dHAA7S5S 3
4.2.6.2.1 8t7]= Sotoz A=}
4.2.6.2.2 B71FA = Ao BAOl olatatetakE 1000 ppmg §XIEHCE
4.2.6.2.3 &71ZR= AolA Y4B 37155 0.3 m/s 0]4 0.5 m/solstE A}
4.2.6.2.4 F7VAE 24 59 o4 Wdg sHAof gt
4.2.6.3 371 eVAA L AolA 58 BAxNe FLs Feh
4.2.6.3.1 37128 QoA AIBHCL(E] $X)
42632 37)e¥e Rer) Asote 9 102 ol Hn3d Hots £52 15C o=
Rkl
4.2.6.3.3 271282 Aolx] U stagnation zone(dead point)Z W A|stojo} shct
4.2.6.3.4 371282 28HE 3719 211G "ejsto] Ao]x] YL o]HHAS vHT 1.5mo]
A 100 pg/m3S QAlst WEIGA £7): 39 18] gk
4.2.6.3.5 271 Axe oAy ro] AR RYF AR D YRS 4 9gJon YK AZFE m
22308 x7A 7}5slojof str},
4.2.6.3.6 B71HRE A4 59 o]de] YpHL s1Ao} shek
4.2.6.4 YRR L A 5S Aot AALE WA
4.2.6.4.1 |olx] ZYAAE 87 AW A7rE MY SR 2 3t0] chebA Alojsto] LE
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AloIR] Y& oA S vt 1.5moA 100 pg/m3g FA]

SR = E7I1EA
et

4.2.7.2 37143 R = WlE3719] GBUOIA 5E 5 *+*ppm O|5tE {A|FHC}

4.2.1.3 371743 = wiE5719 nAYUAE 50 ng/m3s FAII.

4.2.1.4 37178P3R = wlE5719 ARAIAE Hste] aads ARELIT.

4.2.1.5 371 = A4 58 olfe] WS 7hAof gt

4.2.7.6 37174eP3R AAl= H2 15-20°CE FA|=ofof et

4.2.1.7 F713PgAIY dAle SA SstAlotet AAAEL Al frlHe2A FEdoR A2
HAY ez Fgortt

4.2.8 HojE|Q FR= AMES Z&stol sAMNSEES 585t 5489 BEE AAstel, A

=g
4.2.8.1 AM= Sstetds 45t A2g Aot
4.2.8.1.1 M= AOIAEEE&H A 5788 & dF 58z sty Alox5g &2 Al

A%
gk,
4.2.8.1.2.3 AAo| Sohato] AT MM F olAlstera olAUA], AUol HEE A 350
At 7t
42.813 S74 348 ANATS WIS AWsP] U AR AURE HAst: PR
g,
42.813.1 SN S48 AAL olastes, OEA], FRUCksE, 25, SE, 44 A9
ShNAI7], EQEUAII7E Qlon shue) xdoz P
4.2.8.1.3.2 SAA 58 &

o

4.2.8.1.3.3 SAA URo| 371579 AT L SAXN EUAH] HozBe 10cm HojAl x|
of ol 1.5met 0.2 m Ao| 22t Mlstel A% Wz Qakol g W olA
Hastel ol ofs) AAE malE YAl QE=S AAsA stejoidof dch O, 44

o2
o
b >
I
i

RA Il s LT Wiy e AW 4 Y= et AR}
SR ZE YA Lom Aol SURARIE U2 22 1w Mg
42.8.1.3.4 ALEHE WAL GO 57190 ASANES ARSI AtARio] et Hug A

24re),
4.2.8.1.3.4.1 R5HE MAL a0z PYste] B3 AL A4S golshA act.
2

42.8134.2 9R7)2, QNSE, ¥ E& 29, olieieia, ulAUA, duuotsrs
Z124ith O YRS AN (AR E)e WER st

42.8.134.3 REHE WAL E43 Ysste Aolzo] Ae Fo| 874 IlMETIF 9
L koA 87IAReH &2 10m A|tf 30m o]ujoll A4} 1.5-1.7m ‘olo] Hx|a
b O YRR S SR 9% JbY e 2o MAldin




4281344 & 20| NAL= ujd ZB2] B o] AstAY AA7F AARIE E|=x]|2 &Hol5t=
upo] x| B ofof shrh,
4.2.8.2 MAXo|Ethxt= HolX] EXL MAZRITS Ay ITIHAPE EXsIEE K| Yt}
4.2.7.2.1 AMo|E=xt= AAMRTTS &HRjst= )
ANEZT FEYE 2Y PaRe pAU.
4.2.7.2.2 AAo|stjxl= &y A
4.2.7.2.3 NMAo|stjxt= &
AXE =53

HARA H7H= 7HA]

_EL

AM7E 54571 5280 27 2o

4.2.9 MOAAE AN AT ARS FAHOR AFOR AofsALt FETO] AAS 23
sb7] 9Iat gxlE =AY AolgRlet PREY AolgAz 2L & k.
42,91 223 AoIPRE 87 A BAL AolE & Qb AZE o]} o] AmEgo]s}
M AWYEA A R Fur]S EATCH
Faker

l‘l

12.9.2 2% HoIPAIL MG AR Fshe ege stusiop .

4.2.9.3 2% MolPAE 22 3dole] 14 S Fhrofaict.

4.2.9.4 278 HolgRE WalolLt Ao tiulsto] uAHAL

42.9.5 AREH AolFA L AL N oRAve} Y HH
o2 PiHch

4296 229 U on Ao &4 10do4e] HlojE] SIS wAlso Y.

r l

r \

4.3 A5 737(-]]1\-1 Q1A

4.3.1 SAALAFEA )= EoU AL, 24 @
1511 SAE NYS AL 5 AES 21E ol ABSolo} aiet
4.3.1.2 SAA= SA9EFS E=ASH}

4.3.1.3 AL 449 48 35 = ViU YiE2 ViR sto deroz A4l
4.3.1.4 AL 0429 48 AYRE 7IEoz gz AZo] HES jx|eitt.

43.2 $A5HY 2SR S ARATE S B2 N2 vold g WA

4.4 A B2 AT EQ0] QAN

4.4.1 A w2 AnEQols 229 AOAAl &2 2ZEY AFRQA LEEHE 2T EYO]
S 9ottt

4.4.1.2 SAA #2] 2nEof=
715, RS, 2471
4.4.2 SAA H 2z EF 0]
4.4.2.1 Ao1FA9] AsAo=
A%

2E/ALE HoP)s, A2ERE BeYIlS, MoldA 715, Aol
oA 7152 FHAof Ftct,

S/AE Aol7le AHgAE HEe
Aol A, AR AP B
N AxEe) AL ARt AAeRAo

% glojof gt
U AlRe mefolele] &

¢

=
(o]
A
T
O
=

= Folst Ao 7{sto] AtEAo2 A%
g,
1.4.2.2 HOVFAI) SEAOIE AK T AYR] o8 02 BE 25 ZAE Jssolo} @
ot ©, g0l g4+ &S JHssttt
4.4.3 NAEIZFAL FAolx], Zo], 225, Wkt st7), Z71A3H AA AR FAS AASH golE
2 ALY B4A AFEolth MOl AlAE AL Jjwoz Aol AEAES AR

2 glofo} shry.

4.4.4 AR EGR0I7I0NA JAAA .
4441 AoIRL E¥A07] Yo xgte Jua =yl
4442 Ao|8A & o5 &% ALl X7t 3t staz A
4.4.4.3 AoIAA F olAstera, DIAWAl, ¢wUobsEE A




oj gttt
4.4.4.4 RoJEA =
4.4.45 A&y 5 .
4.45 SAAL Alo]7]s AlARIGAT A, AlojdAntd, AMAHolE o] 275t &4t AR, A,
AR S 7TsoAl ol BRoA] JEE E¥st= 7|50l
4.45.1 AojdgmLZ o] g5t A|IHE &4 ARRYS A5t
4.45.2 NARGATA I Aojdgmd, AMAAE o] &sto] Jdwiat 2t

mO

o

reth,

4.453 Ao} E4e Ax|o] On/Off T AE4%(float number)S A0 D]S¢ofo] o]stc]
sixslo] Aojxlg 153

4.45.4 %R0 ¥R gt ARAAEHS

4.4.6 AR7)= S, UdR], AREE, FHEE FURAY, PIIHAREE, ARV HUE AP

et

4461 ZRe A0 WA AL BE(AY TL/3 gEWor U
4462 7% 5 SpE 4D AL ARAC] BALR ALL LS Ewsin
4463 %% 5 JE AEoR S/ FHUS ALt
447 27) 5L BEWo| SAAY LAA|ARC] AZE AEAES WeA| mold 4 QRS 7|
=2 AAste 2ot
4471 2anto] 7|SEE ARE 27, AleE 27148 F4, AUNY, WA PR
4.4.7.2 BHRRE FAolx, §AXL, 9nE PRl s|=3c)
44721 SAA @ARRE Of 18 2Hoe Axstn o) 1080t FRAl S AR
4.4.7.2.2 AolAl BAHRHRE U130 AHCR SHsE sRolA FAsto 2 AadA 18 7 5
Aol WRe J1SdTh O, QAHEE SA0 BAK59} WAEALA|R EHAEof
At
4.4.7.2.3 9REAREE U) 18 A0 Agstu o) 108 BHoR FRAS AR

7|2 %ict.
4.4.7.5 FARAARE Ao NPz FARA AEAAT 2L 71Sst0] EYLEY ATUYAL of
YBE JO(1R)A i A oR SR
1.4.7.6 AAABHRE FAL A 7S AARE YA SAAF W AN 7 SaT
H

<}
4.477.7 BARE F BAES 124 (HH o2 FA5t
L

(o]
4.47.8 S 220t 5 AAUE 102714 dloele dlolg WA 159 olFolx 1A7hE 3

4.4.8 IA|7]52 =0

4.48.1 2]REH F|o]Ax

4.4.8.2 )R E& R|o]A}x| 0

4.4.8.3 SAA FLE Tofsr] A= met 0, @ E AR FAEE Al

4.4.8.4 AN stEA|AEIS Ao 2 Folsty] 9ste] ON/OFF Ei AFEAZz 9 X|Ab
lojof et

4485 7B A] 2ol ZO] uigtst

et
4>

rg
=
o,
t
uk
ol
o
=
>
<
)

_33_




Autodesk

i
|
§

ysapony

(E=H2)

_34_



(=2)

F.L

FEE D

¥sepoiny

_35_



HHAE ¢ CT SNY UNY ISH 8 SUALAH N U BES IR BH YA UHRN:0, MERO:E ICTRERS, JELX
[-Lal Iy IER BRI AAHEIE  ATEIERIE  GRERR  EopeE T4
1 KTEESNEHYHTS YENEE E) S 20160201-2018.1231  s2zEARNIR s2usy Gl sz 0
2 ICTII% &A2H B 9 SH HE SUBE AAS Rz ES 2019.01.22-20200121  HIHYE FAHMN 5|8 EEH] 4= 00IZE)
3 lot == S G E o 58 22 2|z P17 S 2018.03.01~2021.02.28 Al bk U 2879 . 0(0IEz)
4 TEEYES UTEN JIsE BNS 30158 RENz Y 0 20090710~20140630  EIJAIEPIR  EHIUIMY Han . 0
§ JI2EE FRNAIEOZ N0 E LEDZHNABY 815 Il e E 2015.12.01~2016.11.30 FHEMEEE EANQ)EERNER  9HS et 1(8157H)
B JEEL OANNE Y 4 BEY R 0 01905.15-202005.04  FEHIOIZ FUIN ZANYIIEE2UER  B4Y HEY 0[0IER)
7 TEE WS NTEATH Y S5 HEEN HY X 2017.12.01~2018.11.30 HOECZZ0 E47ENlzEENER  QEu a3 1(8153)
Ll HEE A IR ADIEHA 2R DS B HE ES 2019.01.22-202001.21 EEESS g ki A0 00IEE)
9 HE S RHNEE Fs dH 28 § B2 ZUHE NAS Y § 2017.11.29-2019.11.28 (FWIE  sLgllsEERER RER Pk 1(HZH)
10 BlE I8 SA 0 2 NAR e 0 201412.18-2017.12.18 BEEYFE] B Lk bEE] 1
1 S HAEE) MY HOY OE 2NI2EED thEH+ AR 23t 03 0 2008.11.01~2009.10.31 SufjEn EERSRE el - 0
12 N Y UN PES 0B SHN NAL WY 0 2014.07.01~2016.06.30 WANTIBE(F) HIUYASBARE AFE Y+ 1(HIZ%H)
13 JIRUSH TE A BOE 07128 EEY 35 LAY 28 o3 0 2009.05.01~2012.04.30 e e HET R el 4710 . 1
14 UHHHE HUEMHE Y 0 2004.05.01~2005.02.01 ESule ) EERE FREE] 24e = 0
15 SEHOOEN U QST R e 0 2011.0301-2013.1231  FWFHANREIL  zaEsy HEOL o 0
16 RESHUAZEE (BN DETENEL AN 0 2005.04.01~2007.03.01 (F)ReIR2 HINENEBIR k=l EEe 0
17 DU LANE ERH SHQHAN Iz 0 201612.01~2017.11.30 FHENFUE EZANQNIEERUER  ENE . 0
18 DAE(SIP)E LB S4B LI 27 Q4 U7, T2l U0 ¥ 54 AE e 0 2006.04.01~2007.03.01 (F)UEB0IZ  #34EN=EIH 2HE 358 0
19 WCH SN EUE0S OH HELE BB SH ISR 0D A8 B2 X 01506.01-2017.0631  BEUBINSEEHELNYIISEZNAR  IBE It LE2]
N FHE WSNSE 018 DB 1)), HEYH Y UAEL & Y 0 WEN0-20171031  HOI2FE SBIUMZA)|0)|2 B2 U8R HES EEL 1(EI=7)
2 IE N2 BEEE ANED NAENE ] 2018.06.01~2019.05.31 HEENAR EANNYISERNEE LAY gaa 0
2 LY ICTEE Zame 22 He § 20160201-20181231  SHRNDES EE0EE 333 Full 0
B HEHEZZAN0N SEAN TEE NAERY E W308.01-20140228  EBHEINZEM HIMEIIEIBEUR  #Ee : 1
M4 NEHY YA BYY NSHINOE AR USN Y IS A0 HA B AAE N2 E 2008.11.01-2009.10.31 20 EEEFRE L BHE . 0
25 NEE WH 22012 ANE 0BE N&s8 MEE BZUAY SMEN L AMLHEZ AN 2L © 2006.05.01~2008.04.01 (F)uz HIANEINEBIR EY . 0
26 ANH BHE S N SRA AN HE RY E 20150501-20160430 QIDADHUBATLNYNZHENER =& #lz 0
27 MNEEIMICTSER S NEHNAS NE L EFY ES 2019.08.30-2022.1231  (F)A&IRUNAE s L&Y A 0(0IES)
28 YHEERUIF Y HBEE AT 0 201406.24~2017.0623 DiElEmDNEE =g L8 Ehlk) 0
2 UHINHADER HEE BRI 253 k] 2019.01.22~202001.21 oReE =g okl 2 0IEE)
0 YANSDMET, LEU0G LY YHEES T Y NUEY I 0 2019.01.01~2021.12.1 q[Eupad STNRE s 238 O(0IER)
i YEIHH ALZTE JIRIE O] S U0 DIRIT 24 B8 7Y 0 2019.01.01~2021.12.31 HEQEL EEEE] 03 uEs OIZE)
2 WUNEZ Y UMM BHE A INEELEDES AARNE E 2010.07.01~2012.04.30 ERZ A ORI LEELE 252 . 0

_36_




<AFY 3> &3 gcrubber

Basic structure of the MagixX-B exhaust air cleaner

himmey with exnanst air fans
SIENUM filter bonk : .

Oegram ol the
Magind-8 exhaust
gir claaning system

=6 seen Irom the
bock

Camet

twn submemsible pumps For the sprinking and spraymg of the filter bank »-

High-guaity plestic pads are spraysd with water —» Frat visw af the fitsr 3 nonle group sprays watsr onio the e 32 imervals
dist does not adhere

potiet for waltsr

Constructional details

The individoal modules have standard
sizes and requira tha following space
MEaSErManis:
«" width: 500 m
" depth: £50 m
«" haight: 3.10 m
The antire base ares has to be
constructed on site as a watar basin with
a wall height of 40 cm. The height of the
water filling lavel amounts to 30 - 35 cm.
Each module comprisas threa exhaust air
chimneys with integrated fans and a totzl
output of approamately 65,000 m3h. y
Up o six modulas with a total air fow of | -
230,000 m3h can he operatad this way. 4

Safa vew of the Magind-B exhowst s cheanar
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StutiMin i a dust filter dasignad by Big
Dutchman for use in poultry houses
with high dust leads. It consists of a
patentad fiker bank containing 2 folded
plastic elemant (patant no. US TI5EE6E
and EP 1685064} which forces tha air
flowang through to suddenly changs
direction. By means of this simple bt
effective machanical principle of
centrifugal farce, the dust particles ara
saparated from tha air flow. They
accumuiate in the V-shapad sedimen-
tation chambars outside of the airfloa.

lbza of the Eﬁﬂfhlnc dust hIE-r in 8 hnnEsr nrea:ler

This way, the cleanad air can flaw
without obstructons even though tha
fiiter fills up with dust particlas
Professional maasuramanis hava
datermined a total dust separation of
up to 70 percent

ShiiMix aperates using the
principds of cemrifugal force

exhzst air trom the hosse

house

=2 AEQF 98 scrubber

B S B AE Qa2 =50 JidS flo AFAIA, A, ICT &5 % A
otETO] Wt B9 2AES AP, SAAL a4, AF A, FHA0] gt
st 32 F7HRez W o,

w3 scrubbere A & ofF Qo] b= RUoiet etras XYAT|L HE,
ARl 59 ”W% SAete L2 E2A SAA SRR ot 2 AEZ STty
. ol AAY Bold SAACIAE A KMgdE ol s EY AFE Fdiet
oot 4 Q=S 71]—% A2l BRlE 454,
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Af 4 5 st5Y 2=7t 51 8¥Y oluof &xlis
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A= 5 0 Z7|9kAbRe] A0 digh AeiA Fdoly
RAZ7F AJAlo] BESE Agfolmg A|ojtA]
< BPAFS S5t 2FgH

Aef 6 ¢ OMIZEAE A AOAREA R S7o

2 5t AlojZmo 7HIAIH 10+22 st

A, AlojmmAlo] =gstH o]e 30% M4
oz @it @ 229 MojARIAS 27
WRHEE 3052 712 Adiet Hawels
xoteEsi] 2USE/ L AEH

LESE:

SYUL  PY 2E(TU). R SE(TM). ot 2&
(TL) upper, middle, lower

ARH 5] 82 % X}0](TDA) temperature

difference allowable

oA AoJ¥H 4~Fuzzy Variable: Z7|9hAbHe]  ZFn
(ANG), Wudraz7]0] &% (REV)

ZQ Ao %i S%719 A5 5(CF)

* CF=1 means fan ON, CF=0 means fan OFF.

Al Aol 4]

Rule 1 If [(TU
then

Rule 2 If [(TU
then

- TM) > 2*TDA and (TM - TL) > 2+«TDA]
[ANG = ANG_1 and REV=REV_1 and CF=1] (%
o7 %)

- TM) > TDA and (TM - TL) > TDA]

Folzke] LAt AR RO 27

[ANG = ANG_1 and REV=REV_1 and CF=0 | (&si7te] 2=xp7t AA=5580] A
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T 49)

L

Rule 3 If [(TU - TM) > 0.5#+TDA and (TM - TL) > 0.5xTDA]
then [ANG = ANG_1 and REV=REV_2 and CF=0 ] (&sl{te] 2=AP7t A= 3o 2(F o]

4)

Rule 4 If [(TU - TM) < 0.5*TDA and (TM - TL) < 0.5*TDA]
then [ANG = ANG_1 and REV=REV_3 and CF=0 | (A5}719] 2&x}7} A= Hof o=

Sh= 49)

Rule 5 If [(TU = TM) < TDA and (TM - TL) > 2+TDA]

then [ANG = ANG_2 and REV=REV_1 and CF=1] (&7} LEx7F AR ZE R0 A o2t AQ)

o) AL MY BEA A

Rule 6 If [(TU - TM) < TDA and (TM - TL) > TDA]
then [ANG = ANG_2 and REV=REV_2 and CF=0 ] (%45t

A o 48)
=S

M

o7} of

=

Rule 7 If [(TU - TM) < 0.5#+TDA and (TM - TL) > 0.5xTDA]
then [ANG = ANG_2 and REV=REV_3 and CF=0 ] (%55kt9] 2=x7F A5 580

%)
Rule 8 If [(TU - TM) < 0.5#+TDA and (TM - TL) < 0.5xTDA]
then [ANG = ANG_3 and REV=REV_3 and CF=0 ]| (X=APP} dA=H

HA WL 255
Note : A&g4t @A) 24010 PAIN SYAL BIUPL
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Developement of Container type Closed Broiler Production Cage System
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Appropriateness evaluation of Air-Conditioning System in Broiler
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SAS Al AH
The AMNOVA Procedure

Scheffe's Test for v

Mote: This test controls the Type | experimentwise error rate,

Alpha 0.05
Error Degrees of Freedom . 1344
Error Mean Sguare . 4, 240542
Critical Yalue of F . 1.67383
Minimurm Significant Difference . 1.5828

y Scheffe Grouping for Means of group
{Alpha = 0.05)

heans coversd by the same bar are not significanth differant.
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vy Scheffe Grouping for Means of group

y Duncan Grouping for Means of group
(Alpha = 0.05)

Maans covel rad by the same barare not significantly different

group Estimate
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2XH

(Alpha = 0.05)
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[ FA] ¢L 37122 471 AT Al &4 Aof 71« L

Development of Microenvironmental Control System for Maintaining Uniform Air Quality
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4. Wpa%

=¥ AE .o (TU), 58 2% (TM), 3t% & %(TL) upper, middle, lower

AAH 0 582 XI0|(TDA) temperature difference allowable

TR A|oJ¥H $~Fuzzy Variable: 578 9] ZFe (ANG), WdH4-27]19] £ % (REV)

eouRolH4  £8HEE7]9] A5 0I5 (CF)
* CF=1 means fan ON, CF=0 means fan OFF.

5. WAl Ao} 73]
Rule 1 If [(TU - TM) > 2*TDA and (TM - TL) > 2*TDA]
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then [ANG = ANG_1 and REV=REV_1 and CF=1] (43l{te] 2Txprt A=Z 1w ZA

o 4%)
Rule 2 If [(TU - TM) > TDA and (TM - TL) > TDA]
then [ANG = ANG_1 and REV=REV_1 and CF=0 ] (45}719] £=x}7} A2 mo] A
o 42)
Rule 3 If [(TU - TM) > 0.5+TDA and (TM - TL) > 0.5+TDA]

then [ANG = ANG_1 and REV=REV_2 and CF=0 ] (43l7t9] &=A7} AR S mof A7t
oA 4-9)
Rule 4 If [(TU - TM) < 0.5xTDA and (TM - TL) < 0.5*TDA]
then [ANG = ANG_1 and REV=REV_3 and CF=0 ] (43}7to] £xAprt AZ o] w5

she 49)
Rule 5 If [(TU - TM) < TDA and (TM - TL) > 2*TDA]
then [ANG = ANG_2 and REV=REV_1 and CF=1] (5517} @=A7} A& =8| IA o]
9 49
Rule 6 If [(TU - TM) < TDA and (TM - TL) > TDA]
then [ANG = ANG_2 and REV=REV_2 and CF=0 | (ZA}s}7te] Lwxl7} A2 mo] &
e e - )
Rule 7 If [(TU = TM) < 0.5#TDA and (TM - TL) > 0.5+TDA]
then [ANG = ANG_2 and REV=REV_3 and CF=0 ] (£35}7t9] LTxp7} AR =230 o7l
ol 4%)
Rule 8 If [(TU - TM) < 0.5#+TDA and (TM - TL) < 0.5*TDA]
then [ANG = ANG_3 and REV=REV_3 and CF=0 | (LA} A 2HE UHEsIE 74 Q)
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60%<1 70| 2erolA] o] 2o on wa U ol4sleta S 6,000ppm7tAl BTt 2700 Y
o2 2 w0l Aol s7] $isl Blol ZAE B3I obEol kg AHgsteich ofSolit 3000ppm o

"‘91 e 517} AF&S skal, 1,500ppm o] olA = oF 4o WMEEIRE Fop7teS Figure
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Table 1. Device descriptions
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Device Description

Fan Motor
(SZH-GNP513, China)

Arduino
(ARDUINO UNO REV3, Italia)

Relay Module
(SZH-EK082, China)

CO2 Module
(SCD-30, Germany)

DC Power Supply
(GA0520A-1, China)

Closed Model House
(Width 30cm Length 90cm
Height 30cm)

Figure 1. Device arrangement

CO2 Module
|
Laptop Computer [— Arduino
|
DC Power Supply —1 Relay Module
|
Fan Motor

Figure 2. Arduino programming
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= i t( = D 1)
Se cC ) s
t( = 11 € > e 875 7
Se nd )s
>
iF C tCO2( )=15006 )
e
< =( fanl, HIGH ) 3
>
else
£
. te( fanl, _OwW ) 3
>
s = < =t CO2( )=33000 )
€
C te( fan2, 1TIGH ) 3
>
else
€
i =( b}
>
t(C >
v{1l000);
¥
02y &7 49 24
ojitetE A = o] WSS 7|E7] we R AMtsta Afo]lE wvluws HQIth Table 29 o] o]ita}
g4 =7t 6,000 ~ 3,000ppm & o, 7] E17F offol S @ Yo e FEEH 117% 2&
o] £2 Zloz UEHL, 3,000 ~ 1500ppm @ T &7] &7 offiof] S o Yol Ve FdRE

o} 121.37%, O}RIZto.@ 1,500 ~ 1200ppm% T 129.55% @go] o & oz Uehdct A
dlolHE ZeiL2 YET Figure 39 Zt}. ojifettao] Horp Fopdas M2 7he] 7le7] 3
Rpol7k ARE g el & 4 ek,

Table 2. Inclination value and Difference of Carbon dioxide (ppm)

PPM 6,000 ~ 3,000 3,000 ~ 1,500 1,500 ~ 1,200
Top Outlet 81.80 23.16 6.58
Bottom Outlet 96.00 28.11 8.52
Difference 117% 121.37% 129.55%

Figure 3. Change of Carbon dioxide concentration in relation to time for each outlet (ppm)
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Figure 4. Side view of CFD Simulation for Top outlet and Bottom outlet ventilation in Model house
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Figure 5. Top view of CFD Simulation for Top outlet and Bottom outlet ventilation in Model house
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Development of Dust Removal System for Circulated Air
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Development of Cleaning System for Cage Conveyor Belt in Poultry House
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Selection of cleaning and disinfection system for closed cage broiler system
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o] AtE}E A A A 0~40,000 ppm 3.3~5.5 VDC 16bit, I°C
ok 2 L] o} All A 5~500 ppm 5~24 VDC 0~5 V
217 0~1000 pg/m?® 4.5~5.5 VDC 8bit, I°C
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Development of Growth model for broilers

[ZH] 20 SAAIA ALSEE Yot2lo] WS o535t &5HA17]1S AstAL At v wsto]
o o b

o
AtsErdol 2A1d S mefsted 288 4 ¢le 21

[ B

[] 9ola] A wol

gota] AFREDLZ ARF(THANO 2 5to] RER] s}
o

SU\

v A #FxAo ot wdlld, A #ES
T a2shs BdlY, A3Als2 olgst wEly, AL ol mEE st dE FET
O
I
| | | | |
| | digProtein/AAs digFat digStarch  digSugar  digResidue |
| Endogenous l
| (e ( ME intake ]
|[ genetics |- PD ] | PD-free NE available |
|
) Maintenance &
: Cost of PD J [ ] LD
: (Feather [ rap | l. physical activity | J
| Feather loss
| [ Empty body protein ][ Empty body lipid ]
ey~ = s
13 4 Metabolic growth model for broiler (Dukhta et al. 2017)
<#E> fglEAQl AeAAYedy g4
AFFARY A ey Ay
m exp(a + ft) Y
2A2Y BY | Y= —" T =
RS (| 5 1 + exp(a + 5t) o m—Y,] kids
[
w922 2 | Y, = m exp|-exp(a + Bt)] In|-In (}—,‘)] =a+ At
m
s ] - -1 Y'I
=29 B8 | Y, =m d(a+pl) #7(2) =a+pt
+8t) — 1] Y,
ghol ¥ = 3 o1 &P |epla In |1 =
i ' exp [exp(a + 5t)] P A\m—x% aﬂﬁ_
Al BusE Qe ARl SA] tiato] ZAg Aut AR L~E o] 8ok 47 HAlE
oW A2 1shs BE2 A9 gle AAolt.
[ Hota] B 242 3t 7|2HolH
AUFESAARE WHot2|o] o] High ¥4, & 2%, 5%, 2%, 5 5 HYs JEF AlsHAT
SA19] sHgof gk thAtol dist &stAl dolE7t B&SE Asfolct. shH Atmel Apero 75k t
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duration = age_final - age_init

Pt =Pm - exp [-exp ((In (-In (Pi/Pm)) - (B -1)))]
Pm = prot_final - (prot_final / prot_init)" (Bf / (1-Bf)) Bf = exp - (-precocity - duration)
Prot_final = duration - (meanPD / 1000) + prot_init
Potential PD = precocity - prot_init - In (Pm / prot_init)
where: Pt - protein mass at time t;
Pm - protein mass at maturity;
prot_final - protein weight at the end of simultaion;
prot_init - initial protein weight at hatch;
B, precocity - maturity rate;
age_final - age when maximum growth rate is achieved;
age_init - hatching day (0 day);
Bf - fractional rate of growth,
mean PD - the man protein deposition in the simulated period.

3 phases feeding 5 phases feeding
0-14 d | 15-28 d | 29-42d | 0-10 d |11-20 d| 21-28 d | 29-35d [36-42 d
AMEn 13.00 13.00 13.00 13.00 12.99 12.84 12.56 12.36
cp 24 22 19 24 22 21 20 19
dig Lys 1.56 1.33 114 1.56 1.33 1.14 1.18 114
dig Met 0.55 0.47 0.40 0.55 0.47 0.40 0.42 0.40
dig Thr 0.90 0.80 0.71 0.90 0.80 0.75 0.72 0.71
2RE BH2E Alo] YALIe ke Ay oo, ol BIe QG BHN AFHD A
3t 517] o] 8 tH(Dukhta et al. ,2020)
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a. Back straight. the angle between b. Back straight, the angle between
the hoof and ground a=0 the hoof and ground a<15

c. Back bent, the angle between d. Back bent, the angle between
the hoof and ground 30°<a<60° the hoof and pround a>60°
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J. A. Nasirahmadi, U. Richter, O. Hensel, S. Edwards, B. Sturm. “Using machine vision

for investigation of changes in pig group lying patterns”

, Computers and Electronics
in Agriculture, 119(1):pp.184-190, 2015.
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A. D. Montis, A. Pinna, M. Barra, and E. Vranken, "

drinking behavior by software eYeNamic", Journal
44(2):pp.166-172, 2013.

Analysis of poultry eating and
of Agricultural Engineering,
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D. P. Neves, S. A. Mehdizadeh, M. Tscharke, I. A. Naas, T. M. Banhazi, "Detection of
flock movement and behaviour of broiler chickens at different feeders using image
analysis", Information Processing in Agriculture, 2(1): pp.177-182, 2015.
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D. F. Pereira, B. C. B. Miyamoto, G. D. N. Maia, G. T. Sales, M. M. Magalh3es,
and R. S. Gates, "Machine vision to identify broiler breeder behavior",
Computers and Electronics in Agriculture, 99(1):pp.194-199, 2013.
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HE ' Raspberry Pi 4 B ' Raspberry Pi 3 B+
cPU 1.5-GHz, Quad-Core Broadcom  |1.4-GHz, Quad Core Broadcom BCM283780 |
BCM2711B0 (Corlex A-72) (Cortex A-53)
RAM SORAM(depending on model) 168 LPDDR2 SORAM
GPU 500 MHz VideoCore VI | “400 MHz VideoCore IV
Video Out S ¢ 0j0|2 2HDMI BE ' A2 HDMI ZE
O U= 4K 60 Hz + 1080p or 2x 4K 30 Hz 2560 x 1600
*2x USB 30, 2xUSB20 »4x USB 20
e2-lane MIPI CSI 7102} ZE oCSI 72} ZE
oiEymoja | *21ane MIPIDSI Cl2@2j0| R e +DSI C|A#@2§0| B
ed-pole 2E[H 2 202, YEX|E H|C]2 | ed-pole 2E[2|2 O}RE, HEX|E H|C|2 &
== 5
o USE Type-C emicro USB
Sd4ER3 7|7H|E 0| % ' 330 Mbps 0| G &
i 802 11ac (24 /5 GHz), 802 11b/g/n/ac (247 5 GHz),
i Bluetooth 5.0 Bluetooth 4 2
0gl ' 3A, 5V 25A, 5V
37| 88 x 58 x 19 5mm ' 82 x 56 x 18 5mm

<> epzvelato] vl ote Aw

A 7129l RGB 7tulat olo] Mejy stulel 9E (3280x2464, 5MP,
MAZE Z3HE NS 2712 RS

O 27} W42 125t Ae] WAL elQMAL el Aud AR 2ef olujxet BEo] el
RS E3 3R QAo] 50| sb5al WAl e RGB SIAEE MRl 9lon FOVE A&

bsd Wy yepd
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Intel® RealSense™ D415 intel® RealSense™ D435
Parameter
Depth Camera Depth Camera
Image Sensor ov2740 Ovaz282
Active Pixels 1920 % 1080 7280 X 800
Sensor Aspect
i 16:8 8.5

Ratio
Format 10-bit RAW 10-bit RAW
F Number /2.0 f/2.0
Focal Length 1.88mm 1.83mm
Filter Type IR Cut— D400, None — D410  |None
Focus Fixed Fixed
Shutter Type Rolling Shutter Global Shutter
Signal Interface MIPI C51-2, 2X Lanes MIPI C5I1-2, 2X Lanes
Horizontal Field of

. 69.4 891.2
\View
Vertical Field of

: 425 B65.5
View
Diagonal Field of

. 77 100.6
\View
Distartion <=1.5% <=1.5%
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A Fundamental Study on the Development of Variance Degree Measurement Technology

and Gained Weight Evaluation for Broilers using Visual Light and Infrared Cameras
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Edge Computer
DAQ ‘ f Data Collection Server
READER - OnCue (loT Platform)
= Data Pipeline
WEGHT i ‘ Processor H Frocessor |
Protocol Protocol

-- - &
| DB Server vy [ | Modules Module [

! = 4.{ — ‘ RabbitMQ(Message Queue)

;j‘; | -..______]_______. 1_{ QusLie H Exchange |4.

J -
i rx
] o
Y [ —— S —

L\

S F AREAERE F85H ©. 7 AlR+A2E FIFO (First Input
Sojzt HlolE} A o 758 ual

Back Front

B Dequeue
Enqueue Y

<J1Y> F AR x

O 7 P& #AU2 A2sts Pej2 VES YARYE A4502 DAY0] HTHDL S5
Gl AL AEE AES 1FOR Fe 28 H. o) RabbitMQehe ¥lE7] A
o 7 WA AR BEAZ o]§.

)

- 12 -




Overview HMessages “essage rates

Name Tyvpe Features  State Ready Unacked Total incoming deliver [/ get ack
weight_t classic 5] idle 1] 0 0

weight classic o idle a 0 0

weight_tmp classic D Args idle 375.543 ] o 0.00/s 0.00/s 0.00/s

<> A& G| 9

o

t RabbitMQ &

O 74 5742 ¢l 2222 &8st F4stuAt sk 7iAI7E floll 22b7toF & 71E9 AA
oM H2 28z dRZ {8 AHoA L7 =olol kot il A= ¥Ro] 7] =H
e 2AIs

A g 2A 54 AAHdE o2 nefs) wuAt 2

. '

<I=> 71E AA 49 SiY =G

O REAS guo] gxIsH stu 2
AL geteES S o AT
al

= &3l 84 7 A7

o 2 2. sttt wwe 1Astel I
of etz st S. Jtulets Eal AAH AiAler 2EA
A g

i

Loadcell

shcro] wharo] Wolr] wEol ARIZE SeRt YRl me §Al9] Abolrh Uehte Zloz
apobel gl ol S AAsH] ¢lat weto] Wash Zloe mopd. w3k, A7 S0 e} W
S 1

2ol 94 AP AASOR PAsIoF & YnF THES £
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7t 32GB, SD 7t= 297,

(0S)5 ZA|g. & A=dolA
St Raspbian OSE AX]

C @ raspberrypiorg/down
1 Gmail Ll o1=F-3

&

software’
Zo o>

O & AdgdlM=

dso ¥ .

ofgfj o
file' S
gt o]3%, ‘Flash!’
mjo] He S 4

L] 7to2t 25 42 3

loads/rz

Yds 2 et § microSD7tEE 22
Raspbian OSo|OjXx|&
img T} 2 0S OJu]A]E microSD7tE0] HAR|st=0 ALEE= F
2 =4 A 9Hl2]E|Q] balenaEtcherZ
Etcher 2 135 EHEE@P(‘Download for Windows X64' 22).

(A FAI] 7R3, AAA 7HHtE ol &8t |49 Als B[7F R 24 A= 54
NaMEe 9% 1EAT 2
[FH] AR 5S ol &3t 8A9] AMFu SAT EAP= Frt
[Aat 2]
SIEET RN REE
O @/l 87 2UHY 2 £40) 9o} Wed ARH wA, el S AFAS /1% A8 9
A J) A A 15
O 2t=H|g|noto]4 T EB 4GB, z2t=H|2]ato] 7iH2t2 & V2 (RPI 8MP CAMERA BOARD), 2t=H|2]
mto]4 ML 791X LCD HR|AFIH, A3H ABE SmartPi Touch 2 (SM-STV2), microSD

HE]EEE T _,_Ep_i

O shxuelmole) AEBIoE SDIIES mof SD7EC] elxulalmo] we mel ela) LAAA
L emveinte] o= A

AN AN

ArUEolA Hmjeh 7iRtoz AbAl AIAF

aspberry-pi-os/ & % B &

Raspberry Pi 0S (32-bit) with
desktop
Image with desktop based on Debian Buster

Raspberry Pi 0S (32-bit) with
desktop and recommended

software
Image with desktop and recommended software

df17e6£cdd8776311cc320899715aa

Raspberry Pi 0S (32-bit) Lite
Minimal image based on Debian Buster

a29£9aacb01665bieed599dab55a997cB55702b£235329

O www.raspberrypi.org/downloads/0o|A4] ‘Raspberry Pi OS with desktop and recommended

C2 X0

7tE 2J47]& PCo| AZ&. microSD7}
=7] ¥ ‘Etcher =2 788 ALE

AH&SE. www.balena.io/etcher/ 941/\}0]‘501] qE
tezest &
, o]ﬁ dAoA T2 Y-S Raspbian 0OS mdg '
7+g ulg] PCojl AZASH 7}E 2H7]9] sig EefolBEE AH

. OSAI}do] upeld &, sl microSD7FEE 2h=H|2]
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http://www.balena.io/etcher/

<7a> 2tz 2] mo] o} 7}'31]3} ETEr 22 g8 g

O etzulelatolo] GUElE ARstel AYL & 4 9lone epxvlalnto] LCD EAAIAS A2
9 mYo] WRF. E3F AT AHEE 1ol x| ot 9 olulx|et o] AIUL & W
wm ME gEIE AHde sfob st 2HF0] Yooz AHc AtV Badt Zbso

. ehzuejatel 2 ofef olojxlet o] A3 F%o] RA U AZSHA HBE GPIO WL A
%o} mobct 239 §52 Amo] AAsfol s W0l lo] T cobblerst BERES of

&a 2 wde =Y

<O%> ehxvlaintolet 233 A

O gt=y|gjoto]of 7iH2t2 & V25 GPIO Ho] A24. GPIO (=General Purpose Input Output)«
ofol 22 mBAAL FHARIY SAS] Ys) WEOR AGHE 4Y 52 REY UM &
A ZEZ Alojstr] sl 3719] HAAH S 7HAH 3712] A AH = PORTx(ZE), DDRx(E
/U2 WEER), PINK(EES 0|23 9 Hol o3t W)= olRold g

Sv l

3.3v

| GPIO02 Sv
GP1003 Ground |
GPIO04 . @ GPIO14
Ground LS GPIO15
GPIO17 O GPIO18
GPIO27 e Ground
GP1022 L) GPIO23
3.3v . e GPIO24
GPIO10 o Ground
GPIO9 LR GP1O2S
GPIO11 LI ) GPIOOB
Ground * ® GPIOO7
ID_SD (1% } ® @

1) ID_SC
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[J GPIO Alo] &4 2%

$ sudo apt-get install xrdp
$ gpio -v

$ gpio readall

$ sudo apt update

$ sudo apt full-upgrade

$ gpio readall

$ cd /tmp

$ wget https://project-downloads.drogon.net/wiringpi-latest.deb
$ sudo dpkg —i wiringpi-latest.deb

$ gpio -v

$ gpio readall

O zfzd2juio] FIAAE oAz AR|sIG ol 2fxda|oto] ATHZ ARHE O] AAs] A
8E88S FEAAL A0l Ziolet £3 T cobbleret Heed % olgsl derlozr A4
4=

<ad> ekxde|opoler AT d, et Ry AR &=
0 I2C(Inter-Integrate Circuit) &A1 25 st U [2C EA1L8 nZ 730 MX]
O 2C BAL HolEE £4A0517] 93t sfife] A} £441 Elo]y 7jsk2 93t 22 A shiz
/39, Bus JEiol2= 29l FF 7h55te Addresso] wep £ FR|ebe] A0 7hs. 2=

wlejato] Beojy £¥v]e AF U FAI JMES 95| "e
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$ sudo raspi-config

23} Zo] AA. — interfacing options — 12C — Enabled

$ cat /etc/modeprobe.d/raspi-blacklist.conf

$ cat /etc/modules

cats &0l /etc/modules mAo] 12C-dev 2= '@ Z&0] F71dH AS Q.

$ sudo apt install i2c-tools libi2c-dev python-smbus

$ sudo i2cdetect -y 1
gfxd2|oto] HEojN [2CE4Al &4 AAw AL JHE Qs python m2 9
sl Besh m= sk AHX|

0 wEvte Y5 HAES A% B 44
O 942 53 879 AR 5L AY AR vlAY TFR 7122
7] sl mas 8 15

~
i
=]
(o)
)
2
lo
Hu
=
T
z
ol
ol

$ wget https://sourceforge.net/projects/raspicam/files/raspicam-0.1.3.zip
L2}91of|A] raspicam-0.1.3. LS 29 T}F=Z2E.

$ unzip raspicam-0.1.3.zip

P& oA ShiA|

$ cd raspicam-0.1.3

raspicam-0.1.3 g3 gz]g o]z

$ mkdir build

build o+ 2849

$ cd build

build L=z o]=

$ cmake

$ make

7ol

$ sudo make install

make AX]

$ sudo ldconfig

S 2tojaaf] Al A2

$ sudo apt-get install pqgiv

oz et 4 271 Hsl TR 2X]

$ vecgencmd get_camera

ZtHet A4 3Fol (‘supported=1, detected=1'2 }©Q

rg
rf
i
i)
oz
&2
gjo

—

O GAF A2AEQY Z= 2 73Q] Cheese T 2 1208 Al

O.
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$ sudo vi /etc/modules
— (HA) bcm2835-v4l2 //9f OpR|9F Zof F7}

$ sudo raspi-config

— interfacing options — pi camera — enabled
$ reboot
WE 44 HEe Ydl oAl 2Tt A

$ sudo apt install cheese

$ cheese
cheese =2 74

nx

AR A

o2

O AA7te 2 7tdets &35 RYE{3Jo] 7155 motion AZEQo]S MX|7F @

$ sudo apt-get install motion

$ sudo vi /etc/motion/motion.conf
ofe} Atalat 2ol w7

‘daemon on’

‘framerate 1200

‘stream_port 2926’
‘stream_quality 100°
‘stream_localhost off’
‘webcontrol_localhost off’

‘quality 100’
‘width 640
‘height 480°
‘post_capture 5’

$ sudo vi /etc/default/motion

— ‘start_motion_daemon = yes’ 2} 7o] ¥7

$ sudo service motion restart

$ sudo motion

ZEYo] etolRafeln], FEE u]Hd S8 Z2IWS 5t TE Axets AFSL AL A
A 1A A ke Thastetr] gfal A

O = Aol g2 9x L A, B4 ALY, vt eolxo] Alde] W EEstn, e} &
Ag FAstL, exlolt 2AIS AAstL, 2Al9) 3D 2Re FEH:

St

OpenCVE AX|5}

M o
L
oo
ol
M
)

O
5%
rlo
£
N
B
_\'l_‘
nx
Ra)
ut
P
o,
|o
hu
1
H1
fuju
fufo
i)
N,
19
=<JIL_"
i)
[ ¥
o
2
=
>
£
N
>,
i)
Fo
Hu
[
_O'E
rr
b
o
r&

73
(¢}
$ sudo nano /etc/apt/sources.list

— ‘deb http://raspbian.raspberrypi.org/raspbian/ buster main contrib non-free rpi’

=

=2 ‘deb http://ftp.kaist.ac.kr/raspbian/raspbian/ buster main contrib non-free rpi’

2 27
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$ sudo apt-get update

71E AR m7]R]9] A 2e #Ao] XA Q& B¢ YLE AHolE
$ sudo apt-get upgrade

OpenCV 4.1.2 AX] A 71& MX] f7|X]&S Aol

$ reboot

AololE3t W|AF B HEHES ARY 5 A

$ sudo apt-get install build-essential cmake

‘build-essential’ T{7]X|of|= C/C++ FAntAdz]e} ™3 glolBZ|2], makeZd2 T =&t
‘cmake’ & HmY Fdolu "ed 2tojEei o] ZAA OpenCV Z& 274 52 sl

49

$ sudo apt-get install libjpeg-dev libtiff5-dev libjasper-dev libpngl2-dev

57 299 onx] S Fq Y 7IFs5h] Y8l Eacth RS

$ sudo apt-get install libavcodec-dev libavformat-dev  libswscale-dev

libxvidcore-dev libx264-dev libxine2-dev

574 299 vjge mdS fojeAu 7|Fstr] sl Bast H7|x| =

$ sudo apt-get install libv4l-dev v4l-utils

VideodLinux 7% 2520 AXZE Hlole BAS AlYetr] gt ClutolA ato]
viet APIZ m3}

$ sudo apt-get install libgstreamer-plugins-basel.0-dev libgstreamerl.0-dev

GStreamer+= H|T]2 AE2]9]-2 9J5t 2lojE 2]

$ sudo apt-get install libgtk2.0-dev

OpenCVOl A= highgui &S AHEsH AR OZ AEe AAdstel ojo|a|t 0o 5S
HolE 4 g, Y= MY 59 GUIS 98l gtk Ex qtS AshA AHE7Hs 5ol
o] 7] A& gtk2E A4

$ sudo apt-get install mesa-utils libgll-mesa-dri libgtkgl2.0-dev libgtkglextl-dev

OpenGL A|45t7] ¢fsfi Hagt 2folBea{2]

$ sudo apt-get install libatlas-base-dev gfortran libeigen3-dev

OpenCV #|AHsts 9} ALE|: eto|Hejals

$ sudo apt-get install python2.7-dev python3-dev python-numpy python3-numpy

python2.7-deve}t python3-dev #{7]X]= OpenCV-Python HIIYH & QI3 ZRSE Tj7|A|&.
Numpy+ UTHEHA AibES w2 A2 4 QlojA OpenCV Pythonof|Al ARE-H.

O OpenCV MAat oy 31 HA]
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$ cd ~
= gHEge] olF

$ git clone https://github.com/szazo/DHT11_Python.git

.25 AN DHTI11 mlojd mg Jafy mel ez e,

$ cd DHT11_Python

— example.py TtAOA T HSE 1404 172 ¥

$ python example.py

3= AN 5733 29

pi@raspberrypi:
pl@raspberrypi:

[1 VNC HA]& 53+ ¥4 Aof &4 5
O Windows PCOJA UEYI P45 &5 2f=w2joto]o] 2p=H|er 0S89 GUI etig &3]
Hsll VNC X7t 2. &, Windows PCo|A Aoz 2pxy2joto] HEOl Ty ojHg &
WA pEstLAr @ ol E8ll Ao HAE VIR UYRe 28 RN E dAFo= FoE

=
=2 ©
N L 35 o =35+ A o
O]t \_732 :I'L_-;'%OE'. e 9&1\:

$ sudo raspi-config
o2k o] dAE.

Interfacing Options — VNC — Enabled

$ sudo netstat —natp |

pi@raspberrypi:
tecp 6 0 0.0.0.6

477/vncserver-xll-c

VNC A7} Port 590002 Ahzoz Aofw:= Z1S AT 4 9.

O ¢ ¥Hog VNC MY Hx] &g, ol Aoz QA5 F&52 95l Real VNC viewers A}
2-sfjof steg Real VNC viewer AR 7}t Q.

=
www.realvnec.com/en/connect/download/viewer/windows 9|4 VNC Viewer T}22 =5 X
syay.
O zEnYYS B3t YUIP, oRIP 44S Sa 9P Yegazs Paysos Fao| Hof 97
o2 gxuagols AT 5 9SS el



http://www.realvnc.com/en/connect/download/viewer/windows

CONNECT [r o 2 vnc <
Enter a VNC Server a

| @ ung-sunkim ~

HE Address book

ot
-

A28 Jung-Sun's Team (Hof

[] Tensorflows ©]&3st Al &4 TR AX| +&
O A 27X A#H v]do] BQst 7|2 &7 A|AHRS fL&Fsta HEst AFS
M= AAd-oz2 §AS FAoz AAst FAT 2 Q= RS 156

$ cd

$ mkdir tf

$ cd tf

/home/pi Tj2lEg]o] ‘tf Zr] A4
$ wget

td |

W

https://github.com/lhelontra/tensorflow-on-arm/releases/download/v1.8.0/tenso

rflow-1.8.0-cp35-none-linux_armv?7l.whl

‘wget’” o] 0]835}ta] ‘TensorFlow for ARM' GitHub AArAo|A *whl ot &

C

$ sudo pip3 install /home/pi/tf/tensorflow-1.8.0-cp35-none-linux_armv7l.whl

whl T4 o2 2E S pip3 PP o2 TensorFlow ]

$ sudo apt update
$ sudo apt install ~y libatlas-base-dev

TensorFlow+ libatlas(Automatically Tuned Linear Algebra Software) mj7]X] ZQ

stoe Ax|.

71X]¢] ProtobufZ ARtz Alx]

O TensorFlow®] ‘Object Detection’ API= Google®] Z 2 EZ Wi Gjo]E] Al
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$ wget

https://github.com/google/protobuf/releases/download/v3.5.1/protobuf-all-3.5.1.tar.g
Z

wget JH o] 2 0]83] GitHub AAAO|A Protobufd] =22 =2 E.

$ tar —zxvf protobuf-all-3.5.1.tar.gz

$ cd protobuf-3.5.1

}-& 2 E5F Protobuf AA o3 = 3|4 2 protobuf-3.5.1 Tfd 2 o]%

$ ./configure

$ make
$ make check
‘./configure’” B3 Aoz W g3 A S ‘make’ POz mjy|X] U

dc Zdo] ¢e® T ‘make check’ H& 43,

$ sudo make install

gt fdsS 24

$ cd python

$ export LD_LIBRARY_PATH=../src/.libs

ol tjAlEejg o]z I ZtojHefe] = g7 M7
$ python3 setup.py build —cpp_implementation

$ python3 setup.py test —cpp_implementation
$ sudo python3 setup.py install —cpp_implementation

$ export PROTOCOL_BUFFERS_PYTHON_IMPLEMENTATION=cpp

$ export PROTOCOL_BUFFERS_PYTHON_IMPLEMENTATION_VERSION=3
A2 93 4y

$ sudo ldconfig

$ mkdir tensorflowl

$ cd tensorflowl

$ git clone —recurse-submodules https://github.com/tensorflow/models.git
& HAELR o]F & ‘tensorflowl” HHE2] A U o]F.

TensorFlow?] UEY 3 EE(models.git GitHub A&A) &2 E.

$ sudo vi ~/.bashrc

export

PYTHONPATH=$PYTHONPATH:/home/pi/tensorflowl/models/research:/home/pi/te
nsorflowl/models/research/slim

;&2 st ‘tensorflowl/models/research/ @} ‘tensorflowl/models/slim ZC o] 9] X|st
nfold A% TASS AHEOR A7] gla) mol $7 WAES ~/bashre mkdo] 7t ¢
g2 M2 @ diott ool Y W A4 Y&ol Alser o&5d.
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$ cd /home/pi/tensorflowl/models/research

$ protoc object_detection/protos/*.proto —python_out=.

Protoc2 AFL3} Object Detection APIOJA] ARE= T2 EZ HIH(.proto) ItdL
Antd. “proto’'mtU 2 ‘tensorflowl/models/research/object_detection/protos/ ZT o
QJX]5}X] gt ‘tensorflowl/models/research/’ TJ2E2]o|A] protoc B3 AlsY. o] L2
‘name’.proto }UEL ‘name_pb2 .py LS HE

$ sudo apt install -y libxml2-dev libxsltl-dev python-tk

$ sudo pip3 install —upgrade pip

$ sudo pip3 install pillow lxml

$ sudo pip3 install jupyter cython

$ sudo apt install python3-matplotlib

$ sudo apt install python3-scipy
TensorFlow?] ‘Object Detection’ mo|# APIZ Aldi5}7] &l QJ&A] mho|4 mj7]X]
ARl

O TensorFlow?] ‘Model Zoo o= Chfst 50 £=oF et S5 7HE AP nk
g B ofxdejobo] BEo] CPU m2AA 450l Yotng Hdehd YEQI 2 ZQ. o
714 mHiYd dufolA oA P whE Y EQ 3 wdlQl 'SSDLite MobileNet’ md o} 2

oy

$ cd /home/pi/tensorflowl/models/research/object_detection

$ wget
http://download.tensorflow.org/models/object_detection/ssdlite_mobilenet_v2_coc
0_2018_05_09.tar.gz

$ tar —xzvf ssdlite_mobilenet_v2_coco_2018_05_09.tar.gz

“tensorflowl/models/research/object_detection” ZCH =2 o] %
‘SSDLite MobileNet” 28 &2t & ¢rE mtd sjA|

$ cd /home/pi/tensorflowl/models/research/object_detection

$ wget
https://github.com/bjpublic/raspberrypi/blob/master/chapter06,/6-3/0Object_dete
ction_picamera.py

$ python3 Object_detection_picamera.py

‘tensorflowl/models/research/object_detection” ZH =2 0| %
‘Object_detection_picamera.py o} c}&zc 4l Alsy
O =A &*]
$ cd /home/pi/tensorflowl/models/research/object_detection/
$ wget wget
https://raw.githubusercontent.com/EdjeElectronics/TensorFlow-Object-Detection-o

n-the-Raspberry-Pi/master/Object_detection_picamera.py
object_detection oY= o]F U 7iHl2t &2 L= 7IA LA python AFTHER]

‘Object_detection_picamera.py & T 2C.

$ python3 Object_detection_picamera.py

Object_detection_picamera.py ot Al3H

[} Q9oF]
O =t=d2jutol4 &7 2Ashy| (Fuet2s A2)
O I2C(Inter-Integrate Circuit) EA1 2& A5t 4 [2C EAIS 8 1z 730 HX]
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(A7 &A1 2018 A ) 87 542 AT STRBANRES L
Development of the Complex Environmental Sensor Module for Measuring the

Environment in the Smart Poultry House

[=2]

2 A7 ICT 719e] UMY PAAKlst A0tE AN U] 3 51 53517 gl
oo SAFFMARES PYsto] Aol FEUA . ol LTVPMNLEL TY BEULS
gotols CiFF 87 WSS FAl0] U £ ¥, ol2F MHYES RTU Modbus 42 54
Aujo] JZEstol, WYNNE o] F AAIOD FHAY & Yt A2AS PYot: L SH2 F
(A} B3]

0 A7 BeKy

- AN WEAAS YASHE A As0]s] o], AU 282 o] YsiAE AL
anpsoz WYY 4 b B 20 xAstolo .

- 8719 gl BT FE X2 B AU0RL Folil 2R £E, 552 Fo) YEHL
oJAlEIE A, ARS Bo WEHE Feas, guyol T8l1 2N WSt §718 24 Sol
9

- ol2lgt U9 Y WMASL FAlO] FHstel, WAZIOR AN U #3S RUEYsE
A2E] JJEe Slstol, sle] BER © BEAPNNDES ALstel ALg L Ao
gotae

- o3 AuE BRBYA

WA R2E2 thedt 2o TCP/IPZ 9 F IEUlnt AZ2d ofFol: HER
Serial YA 02 Ho]H§ & AEsHA =0, o]ZA A&H HlolHut2 RTU/Modbus ®A42 53l
i g AH=Z Mo S JRESH ol d HollA &l 4 A== o] H.

Arduino Board 1

RTU/Modbus

- Arduino Board 2

- AIA 4H9t obFole BER AT BYBHNANLES, heut 2L BWL Fgsto] 3D LR
F5t Batag Aol Ag ZEsto] shte] AA WA Fe|2 FHo] Holg. T 3D UL
DP-200(Sindoh, Korea) A|%0.2, PLA o] WeES Fgoto] F242 MY S.
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(b)

T3 56, PR BERPAADE () AZ2A D). (b) YRl MM BES 9RIAY
Q122x9 3D B

- ZEEE MMRE 089 432 B8 o0, MARYE ColES Wole 49 BER offolw
o]
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A A% SELR SERNT qumy wsad
22T A SCD30  Sensirion, Switzerland g 109 qgy  3-3+5:5 VDC  16bit, I’C
ZEAIA VEML7700 Vishay Intertechnology. o190 iy 2.5~3.6 VDC  16bit, I’
O] AFS}EF A A A SCD30 Sensirion, Switzerland 0~40,000 ppm 3.3~5.5 VDC  16bit, I’
5t AMA MQ136 Winsen, China 1~200 ppm 5~24 VDC 8bit, 1°C
or @ L]olAll A MQ137 Winsen, China 5~500 ppm 5~24 VDC 8bit, 1°C
=4 SPS30 Sensirion, Switzerland 0~1000 pg/m*® 4.5~5.5 VDC  8bit, I’C

# 37. SYEEMA s SAE AA ] SR/ L ALY

- QZEA YR A4 459 obfolk HE, 21 3718 S3AZ TE Fejel F71ue

fano] RAHE 97|82 o] ojAl. 1 AAel BAEE oheut 2o, (a) fan RAHH

2H(b) MQI36, MQ137 AA, (c) SPS30 AlA, (d) SCD30 AlA] HAM B (o) ¥ Ho}

AXRE F6H= 5A1 HHHO] HLg Zoje+s &, 124 (f) ofFolx t7t H’% ooz
o] FojAl. vj7]¥.9] fan_J £, CFM-5010V-143-260-20(CUI Devices, USA) A=
g8t on, sy A= 50x50 mm 37|19 43 fano 2, AAXL 12VDC 7]§2§ 13.8CFM9]

271 9%g 7M.

i (b)o @

outlet
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T2 st A= AMOA] 7St FarmOS SmartLinko]] USB Serial
5. FarmOS SmartLink 2 $A 02 < F QAEYl 5189 oyl AEZ S5
sl SmartLink 8]0 A&s5to] Hloly Q43 o8& wote = WA

A ololel A5 2 A AA™o] Jhstes 2Hs

lo & o
lo
S
ofm |
2l
a T
2a)

(o}

wu HoxQ

2o e

o
rS opr mX

o

o i
=

o

o
2%
o] o
MO

TuEe 7 2 3 4 5 6 7 | 8
L p e SAZE HEgg H@3E |[BESEEHT| pgiHs AElgss
Type Uint 16bit | Uint 16bit | Uint 16bit | Uint 16bit | Uint 16bit | Uint 16bit Uint 32bit
Value 1 a 1 1 1001 5 0
fEAEIC 101 102 103 104 105
FHIEM
By (@ac/co HXBEe2 | YXBC#H3 | BNICw4 | A ICws
WAy S| (HSHA) | (NHAMA) | (EERA) | (BEAM)
Type Uint 16bit | Uint 16bit | Uint 16bit | Uint 16bit | Uint 16bit
Value 1 2 1 41 42
L EHE 202
e EEUE
Type Uint 16bit
aMEs 203 [ 204 205 206 207 208 209 210 211 212 213 214
e 2o dMU =5 MM A Ef SESM ST dMyE CO MM COAMMAEY HSHAMEE Ha548 A Al
Type Float 32bit Uint 16bit Float 32bit Uint 16bit Float 32bit Uint 16bit Float 32bit Uint 16bit
Mg 215 216 217 218 219 220 221 [ 222 223
He NH; A 2t NH; S M A EY EE8Me EDAMYEH 2HAMU BEREMYE
Type Float 32bit Uint 16bit Float 32bit Uint 16bit Float 32bit Uint 16bit
o Ols ko> S+S L= u)
a7 59, REWA A4S 9jsto] PHE BAFNARE FHolEle] x| A B

a s

2ja A|FA o= offier o] JAAL URo dX|5to] YA A HE
Kél o

73
v O
2 Bo) W Ho2 Worg 2 Y AAWS HFA
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OO
u‘f
A

%

‘_.il.

A

ot :“ .
<3 ::4;%
S0
%ﬂ%
D22
B>
(a) (b)
a3 60. (a) M ES] AA & 253 (b) FarmOS SmartLinke] £AF 21 A4
FH
- E5t GolE g Wotek 5715 AR sl 7 AR We s gAstgon], ofF FE
Au AL A7) D249 1o 3 WA dolEs wolg 49, 24l glo] HolHE Huy 4
cks e AT 2 ARS
Ha2 Al A ER X Response Time
Temperature (T) 10 s
L2245 + OJANGIERA SCD30 Relative Humidity (RH) 8 s
Carbon Dioxide (CO,) 20 s
B2X SPS30 Particulate Matter (PM) 8 s
= VEML7700 [lluminance (Lux) 100 ms
o 30 s (normal state)
ol o] EaNN MQ136 Hydrogen Sulfide (HS)
1 s (when pre-heated)
30 s (normal state)
orw ot MQ137 Ammonia (NHj)
1 s (when pre-heated)
B 38, RSP EE W AAFe AE ARt
- a7 oz 1A HolE 2% U BA AlAYS Eajof, AN HlAEsR AT}, HrEoe
@7 dolel7t 2AElel W 4o RYHE A2 HAY 4 AUS
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@8 8 debian@smlink2027: =

beaglebone: —/cvigatedjgate/conf (ssh) 1 deblan@smiink2027: - (ssh) w2 roatE@ebio: - (ssh)

Temperature [
g
n
T

aa
L=1
T

-13 00:00 08-14 00:00 08-15 0000 08-16 00:00 08-17 00:00 08-18 00:00
Time [mm-dd hh:mm)

ad
LA

o

(=]

Jd 62, Z-HE Al RS 2= J=
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60

[*0]

Relative Humidity
;

M

43
_l._l} 1 1 1 1
08-13 00:00 08-14 00:00 08-15 00:00 08-16 00:00 08-17 00:00 08-18 00:00
Time [mm-dd hh:mm)
T3 63. BHE A W AoisE T
]
80
88
E e
86
83
E_I_ 1 1 1 1
08-13 00:00 08-14 00:00 08-15 00:00 08-16 00:00 08-17 00:00 08-18 00:00

Time [mm-dd hh:mm)

a9 64, Z-E AlAF HEe] THI J2f=
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3000

Carbon Dioxide Concentration [ppm)
(=1 (= %) ]
=2 = = =
= = = =

§

0

b

08-13 00:00

08-14 00:00 08-15 00:00 08-16 00:00 08-17 00:00

Time [mm-dd hh:mm)

08-18 00:00

T3 65 BE A LRl olieieta s de

)

(=
T

=
o
T

06

Hydrogen Sulfide Concentration [ppm)
=
D

=
[
T

0
08-13 00:00

08-14 00:00 08-13 00:00 08-146 00:00 08-17 00:00

Time [mm-dd hh:mm)

08-18 00:00

a3 66. AR A WHo| Fotes & o

[=]
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Ammonia Concentration [ppm)]

08-13 00:00 08-14 00:00 08-15 00:00 08-16 00:00 08-17 00:00 08-18 00:00
Time [mm-dd hh:mm]

f—

13 67. 54E A YR dRYop sk Jm

sid lolEls MQIT Zee2 WAl 8 & dojse, @t o2 sjHste] RTU/BEs A
WAl 284 HolE S U BA AARS st 9lg.

i
)
m o
=

AL A U #RE AAoR SUES] Hd, OUT 88 dolelE S0l Aseta
W GOz 9AE 4+ A LYVFMARES L A U HAEHY

st olejat AAMS F8stel WA U B0l et ofel 97 Flolels SAlol @ oz
9AE 2 AT S BASHD, AA AN 29 o BET & UsS UL WA
o]o

=
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[A7 FA] A0 SAGAN2H] TePge] A5 Ad
Test for Interoperation between Unit Devices of Smart Closed-Cage Broiler
Production System

[=2#]

AULE SAMMAARS PAotE AE B9 RS dolEE 2L, AoiFPe ALY &
Qi m2EZo] Y WAl HEHUct o] FASY AFAFL $) L2 EZo] Fatd
HgEQIEA HAskn B4 SEYLS AAUE

@yl el st 2
E

gyae B SEER SAPAN AEY FAIe 27
iRz EH . shit 22 Eﬂgi RS485 71 DEMAE AEV. G G

1.1 A5 Al &7
7H Conformance Test (E&ATA AlH)
g AulSol mE AstA o
olujeitt. & FAME BE A

A AR 4RE R AejsteAl 52 s Ade

of thsiAlw ok, ofste] Aldol theiA L CheAl e

il 54Lx1011 b Mo}b

imr. n o* m 7W ago
st

}) Performance Test (A5 AlJ)
g JHls dess &st7] At AldeZ FJHolE 7], ¥ st Y& E 52 A= Al

2 ojujgict.

L
T

ault Tolerance Test (Y1 AA AlH)
AZ= Ay oxaFo] AT 4 A=
glolg, ¢17] 7|9 g Alufj5o] 9=

0}) Reliability Test (A& Al&)
Au|7t &A7|7E £9F Ao 2R|7} QI=A|, AHu]7p ALEt glo|Eos BA|7F Ql=A], A7t AatstA

sgstex] Sof g Alde ojujgc),

"ADLE 24 MA/PEY] = 9 @A S8 Ao]7|Zt RS485 REEA QEjmolx AW W BE
o SPS mEOR RQtE mEOR, ADIELAR EAl BEE shUQl KS X 3267 7|wto 2 ARk &
812 Zgsty] et A% orolc

- 139 -




KS X 32672 RS485 “Ew|A wlAlo] QIE|HojlAZ AojH EAl 2EZFZ AOf
AA -2 AEEA 0], 757 mE-2AEAA 07| BAS A% BFEOR 7
S 45 284S Astol A =k

KS X 32670] M8 274 oy gulze Lo &
AFEO W AFPY, AFA G 0F AAEED Ak
a

—

Rl
=
00

AN =B 1) ool AAel BAl BEo] AW Je o Aulz, A5
MA=E | Ao}7]e} RS4857]8 MODBUS $41e 438 4 glojof strh ojm AA =
c& sfo]u Ful2 SAkgH,

—

T&7] =Ex U oY a7iet A ZEo] AdH FEHQ FulzE, =24
TE7)wC | E7AI0}7]9F RS4857]9F MODBUS §A1S 438 4 glojo} gtk ojm) 2%
7] Lrcw /‘\F_]o]l:! KH:I]E 57(1-0}1:}

ML 2HE A BE2E 248 5 9lon, 157 w2 Ao g3
LAESR0]7] | MAstn, A AE|S SAlGHs ASES 285 4 9ll w2, OLAE BT
MAwe | 2 SAaste] AN 9 157] L o2 ZefolH2 sto] RS4857]5F REwjA =
A 2383t & glojo} gt}
MALTol LE7|wto] 7|58 ZAlo] 538 2 9l= Au|2, 17] o]4to]
o MM 17) olate]l =7 J8]1 EA REo] A Pl pAPct 24l
R E3x)017]9F RS4857]9F mEB A EAS 2888 4 9lon], Zold Au|2
= x5}

2. ASAAML

ARS A 715, dAR]L oA BEl, B2, 3 BaIEe MRt Autg Hste] A@e
WU 7] A7 o “gr]"R TREICL Aojdae] Ae Arls BESIAY, gREe] AL
9715 F&sto] dolHES AT WAAL A9 2ehes AlAdI Asste HAlKo] 52
olujstel, 27| 478 WIAIAIZ} lck. AAdlolE A &S gt BEA] HAIA], AE] AES s
wElA, Ao} YR e Yt X SF AR TAC gARNlE A" gl w:
BUI2 AN, B2 2 ol SN A ol A 8% GEn Y5 Put o

i)
r
ol

e gmos FYLE. AN B2 ¥

N A T = 22 |aNzesmoE| 2
NETSIRPNETR]
1201( 26214, 201 (&= 5), 2c gt A
1] ax ol | 16870028, g | =
NN LR 8) HEe ) 2el
wol | gy | EEE 28.8
, s 0(RE wet) A | AXIAE 2
ADY) 0(READY) M) ol
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) 0 =~ T O 0 g AT o Y“lol Y“lof Yl of YV ok YN|oh YC|oh VI8 ol VYol YN loh YISloh VIS lol VI8 1ol YV ol YVlol VU] o V'Y | ol YV ol VIU| ol V!
T T = WK = = 2 = WK = W = 2y L XU o3| of| o%f o3| of| o oI o3 o3 o3 off oI oI o3 o2 o3 o3| o% 0%
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RO~ Jo
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(A7 A1 ACIA 17 AFS
Raising Chicks in Broiler Cage (Test 1)
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[T ZAI ACIA] 27F AF%;
Raising Chicks in Broiler Cage (Test 2)
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(A7 ZAI] AoIA 37 A%

Raising Chicks in Broiler Cage (Test 3)
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Raising Chicks in Broiler Cage (Test 4)
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Raising Chicks in Broiler Cage (Test 5)
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Raising Chicks in Broiler Cage (Test 6)

)

Bolo] 5%

G2 24731 ol At 2 A

65} A1

(2ot ®y]

1 ol ALg 4AE

T 40%s BAI5

U 25+ 33-34C, &

Al
=

oA 1035 YZF3t9

I3}
=]

67} A

l

]

-
oK

o] FAl°]

Yolal5

L=
“

5ot 2

5 Aot 29 A

o]

RS

1%

e

ARy

i) nun.raavaﬁoﬁ .--iooo ﬂaﬂﬂaﬂ.v..,”.!

C

x| 38.7°

97 2039 vl 2=

A

o 36.4°C

_7:3]

ol e

E——

2
e e T

50 78 £, 97,

A TE
e

|
.
&0
i
G¥
L

=
=

n
¢

43 4

658 o

TER sig S¥s JE I

[ é53

Cisk yign,

1580 B ke

£t

13 30y s s

5F y3n

4

A

il L

gr
1

-
YRR sarodadl oy, ey

“E FI4dE s AT

440w,

&

As 1=

e

99 3, 5, 749

P
-~

156 -



) E 3 £ i 3 E (-1 ] (] i 1 L ] L] Fok CETIUV Wi T ad AF &L L3 AE JAE
s HEAE S | A
4] UFF ®ENY e 2% AT MEEAHEE YRR Bojarst
; T BuTk) |87 4y S8 - HYes| 8=
3 WEe YN HE 98
2 a1y EEN gEE poEA 2
i 1510 SETH A=l
5 T A
& | -y =
T SEE HE
[ B4R
3
0 ER3iz08 RIE B W
1) S 308 25 2400 08 Tendit
1 o0 i {4 .
-
LR
B7iE
50 3 E=an
0 43 a3
o i - o] we | 2| om T
9 T i g [
Ry M 8- 1545 kgl
BI4e TEAE by - 36 igs OOBIE B
pm 31308 NWEE
5 2 RS
7]
15 1 T iy G : ETS s .
165 33
0
(2]
] T
15103 "y Lo L ok =
(il :I.E m"’_\‘*“? B 38 gL "':r_ 2
) F g F ] B =
" =
0 H = 02
& —rg—
4: £ | |
4 2 B aliry l
m 15 102 1083 i LEE S5
'y ey 0% £ a #OTY
a 1o
a7 | (BlemEIng ddn
a F =03 B | | | |
a8 . .
2 g1 L
L I )
i i= e = I ;
[0 10 s Lo -
iy 17 e 1 ]
@ s
% | (Erome30g sany EAE B
5 PR
£ ]
= V2 102 65y i i
# e m:B'n,H .= _‘_f:':: 10% W358 b = 38 g DILAE E[ROWD
e e [ELELL]
| #zisfe IERETLLS EEE . 0 &
5 :ul 1A HAURES & S|l oot 2 | Eaint @k D EED Wois|s LEN B3E YoEiEae) MR Y BT
£ A EE slﬂ"i 2| BiEHH ‘tUIAI Yz UL By
2 S MENE fe
2 o AE
4 R NE2 §E ASEG
i CRHE R U= =0 RIY WUETME BUNE FE0
HleT HUS FUD B o X2 PUFE AIBO
=
— 58 87 EEEEL
" 157 146 HES
n =00 1wy (G 132 =y
] ey FAY 133 1E 3T Els N L
" 25g 150 16E 7% =TT
1 [FETE W
= RiE EE IE A=
s PRI =
13 EIED
= EHES
& % 102 13 TE AT
- wday @B e 0w =0
" '_-\, Ive L]
L3 [ERELL EETE a0
" Artie =0 EREELE L EDD
[ 1 #nis FEOT F o= &5 IRY - 0z &
Al3] }- OMA R
= a A =35

[Axt Q9f]
wapr]olA] 7

AR A AIZE
22 2708 87

2450l

157




[A7 ZA1] A0tE AN U LED =39 &5 ujx] 4%
Determination of the Optimal Arrangement of LED Lights in the Smart

Poultry House
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Raising Chicks in Broiler Cage (Test 7)
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Raising Chicks in Broiler Cage (Test 10)
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Raising Chicks in Broiler Cage (Test 11)
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Raising Chicks in Broiler Cage (Test 12)
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< 12 > LANDBANK Visayas Lending Group Head Senior Vice President Elsie Fe Tagupa (center)
and Cebu North Lending Center Head Vice President Eulalio G. Lagpa, Jr. (4"from left) visit the
newly constructed single-deck tunnel ventilated poultry house with multi-level colony type caging
system owned by Bryan (2“from left) and Aisha Castillo (not in the photo) of Dumanjug, Cebu.
The facility for contract growing of poultry was funded through the assistance of LANDBANK.
https://www.landbank.com/news/high-tech-poultry-house-in-cebu-built-through-landbank
-aid
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Portable device equipped with sensor module in the poultry house
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Demonstration and evaluation of biometric information collection
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A Study on the Improvement of the Structure of Multi-layered Broiler House via

Thermal Flow Analysis of CFD
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Fig 6. Measuring

point of air velocity
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Figure 1. Schematic flowchart of the proposed process using cloud
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Figure 2. Camera model (RPI 8MP V2, HIKVISION DS2CD 4mm)
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Table 1. Major specifications & development environment

Hardware &

Software Environment

Cloud Naver Cloud Platform
Operating System Ubuntu 18.04
CPu 12'8 Gen Intel 19-12900
GPU NVIDIA GeForce RTX 3090
RAM 32GB
Tensorflow-gpu 1.15
Pytorch 1121

Table 2. Camera specifications

Camera specifications

Model : RPI 8MP Camera V2

Top view Image sensor : Sony IMX 219 PQ CMOS
Resolution : 3280 x 2464
Model : HIKVISION DS2CD 4mm

Side view Image sensor : 1/3” Progressive Scan CMOS

Resolution : 2560 x 1440
i |
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Figure 3. Image of closed broiler house and the inner structure.
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Top view

Figure 4. Images taken by the cameras depending on each view
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Figure 9. Ohject detection result of side view

(a)Faster R-CNN (b)SSD MobileMetv? (c) YOLOvS

Figure 10. Visualization on maohile platform
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Basic Investigation on developing numerical parameters describing

patterns of broiler distribution
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Development and Evaluation of Integrated Sensor Module for Smart Broiler House
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Tablel. Device specifications of the CO2Z Sensor, SCD30

Parameter Value

CO2 measurement range 0 — 40'000 ppm
Accuracy + (30 ppm + 3%MV)
Repeatability + 10 ppm
Temperature stability + 2.5 ppm / °C
Response time 20 s

Accuracy drift over lifetime + 50 ppm

TableZ. Device specifications of the Temperature Sensor, SCD30

Parameter Value

Temperature measurement range - 40°C — 70°C

Accuracy 5552-)‘)‘°C + 0.023 = (T [°C] -
Repeatability + 0.1°C

Response time > 10 s

Accuracy drift < 0.03 °C / year

Table3. Device specifications of the Humidity Sensor, SCD30

Parameter Value

Humidity measurement range 0 %RH — 100 %RH
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Accuracy + 3 %RH
Repeatability + 0.1 %RH
Response time 8 s

A

Accuracy drift 0.25 %RH / year

Tabled4. Device specifications of the NH3 Sensor, ze0O3-NH3

Parameter Value

NH3 measurement range 0 - 100 ppm
Resolution Tppm
Response time < 150s

Tableb. Device specifications of the Illuminance Sensor, VEML7700

Parameter Value
llluminance measurement range 0 - 20 kix
Resolution 0.0036 Ix

Table6. Device specifications of the PM Sensor, SPS30

Parameter Value

Mass concentration accuracy +10%

Mass concentration range 0 - 1000 pg/m3

Mass concentration resolution 1 ug/m3

Number concentration range 0 - 3'000 1/cm3

Sampling interval 1s

Start-up time <8s
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Figurel. 3D model of integrated sensor module encolsure
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Figure 3. Inside view of integrated sensor module
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Figure 5. Bottom view of integrated sensor module without bottom cover
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Figure 6. configuration of test gas chamber

Syringe

Figure 7. Overview of test gas chamber

Table7. RMSE of CO2 sensor test

RMSE(ppm) testl test2 average
Solely used 15.57 15.33 15.45
Integrated 201.86 178.44 190.15

Table8. Hysteresis error of CO2Z sensor test
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Hysteresis error(ppm) testl test2 average
Solely used 38 4 21
integrated 395 339 367

Table9. RMSE of Relative Humidity sensor test
RMSE(%) test1 test2 average
Solely used 0.93 0.85 0.89
integrated 247 2.07 2.27

Table10. Hysteresis error of Relative Humidity sensor test
Hysteresis error(%) test1 test2 average
Solely used 1.20 0.96 1.08
integrated 4.20 3.96 4,08

Tablel1l. RMSE of Temperature sensor test

RMSE(°C) test1 test? average
Solely used 0.54 0.57 0.56
integrated 1.29 1.16 1.23
Tablel?Z. Hysteresis error of Temperature sensor test
Hysteresis error(°C) test1 test2 average
Solely used 0.42 0.50 0.46
integrated 1.92 0.60 1.26
Table13. RMSE of NH3 sensor test
RMSE(ppm) test1 test2 average
Solely used 0.93 1.39 1.16
integrated 1.87 1.68 1.78
Tablel4. Hysteresis error of NH3 sensor test
Hysteresis error(ppm) test1 test2 average
Solely used 1.78 2.60 2.19
integrated 4.05 417 411
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Figure 1. Agricultural Robot developed by Georgia Tech Research
Institute

(a) Tibot (b) Octopus robot
Figure 2. Agniculture robot example (a) Tibot (b) Octopus robot
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Figure 8. Auto-driving learning program screen

Figure 9. Initial planned auto-driving route
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Figure 13. Temperature experimental result
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Figure 14. Humidity experimental result

- 327 -




CO2 (ppm)

AL

il

1745 18:00 18-1F

Figure 15. CO, experimental results

THI

B4

17:45 18-00) 18:15

-+

AR 2 A A

1H.30 1845

Figure 16. Temperature-humidity index experimental results
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Figure 18. H,S experimental results
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Data Collection cellol| 4] save_snapshot ‘?;}—’Foﬂ T £9 I=E FUIAT

snapshot = cv2.circle(snapshot, (x, y), 8, (0, 255, 0), 3)

71E = 919} Zo] ZHo] Jlof sh= FHE mwlﬁwli”°lﬂ4%ﬂﬁﬁﬁﬂﬁﬁﬂ
At FAGG FZToM e ol F 9 Z=E Y FZE ofRAFRR AYSA T

snapshot = cv2. |l ine(snapshot, (x,y),(112,112),(0,0,255),3)

snapshot = cv2.circle(snapshot, (112,112), 8, (255, 0, 0), 3)
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# with screen view

import threading

import time

import numpy as np

from utils import preprocess
import torch.nn.functional as F

import cv2

import ipywidgets

from IPython.display import display

from jetcam.utils import bgr8_to_jpeg

from jupyter_clickable_image_widget import ClickablelmageWidget

car.steering_gain = 1.0
car.throttle = 0.75
car.throttle_gain=1.0
camera.running = True

# unobserve all callbacks from camera in case we are running this cell for second time
camera.unohserve_all()

# create image preview
prediction_widget = ipywidgets.Image(format='jpeg', width=camera.width, height=camera.height)
state_widget = ipywidgets. ToggleButtons(options=['stop’, 'live’], description="state’, value="stop')

def live(state_widget, model, camera, prediction_widget):
while state_widget.value == 'live":
start_time = time.time() # start fime of the loop
image = camera.value
preprocessed = preprocess{image).half()
output = model(preprocessed).detach().cpu().numpy().flatten()

car.steering = float(output[0])

x = output[0]
y = outpuif1]

str = "Deg %0.11\"" % float(x*30.0)
str1 = "Power=%0.1{" % float(-y)
str = str + str1

X = int(camera.width * (x / 2.0 + 0.5))
y = int(camera.height * (y / 2.0 + 0.5))

str1 = " FPS:%d" % int(1.0 / (time.time() - start_time)) # FPS = 1 /time to process loop
str = str + str1

prediction = image.copy()

prediction = cv2.circle(prediction, (x, y), 8, (255, 0, 0), 3)

prediction = cv2.line(prediction,(x,y),(112,112),(0,0,255),3)

prediction = cv2.circle(prediction, (112,112), 8, (255, 0, 0), 3)

prediction = cv2.putText(prediction,str,(0,220),cv2.FONT_HERSHEY_PLAIN,1,(255,255,255))
prediction_widget.value = bgr8_to_jpeg(prediction)

def start_live(change):

if change['new'] == 'live"
execute_thread = threading. Thread(target=live, args=(state_widget, model_trt, camera, prediction_widget))
execute_thread start()

else:
time.sleep(0.1)
car.steering = 0
car throttle = 0
car.manual = 0

state_widget.observe(start_live, names='value')
live_execution_widget = ipywidgets.VBox([
prediction_widget,
state_widget

D

display(live_execution_widget)

9 EE S mdo] HEE 2o FYste Sojet oAt $4Y YFe
% ;oolth mEst AYHW okdlel Fig 20014 B = Yol k@ Yush EA
I, HA Ue B oln WFeR 7A B Ytk FA ZrolAE B Feha A
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import time
camera.unobserve_all()

#Angle Sensitivity
STEERING_GAIN = 0.8

#Speed
THROTTLE = 0.14

#Time interval
TIME_INTERVAL = 5

#control variable

while True
time.sleep(TIME_INTERVAL)
car.steering_gain = STEERING_GAIN
car.throttle_gain = 1.0
car.throttle = THROTTLE

fleo] 2=

Figure 20. road_following running screen
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Development of Operation System for Smart Closed-Cage Broiler
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@ farm
farmosg A&dte= s47dE el APl

Paths method A 9

Jfarm get Y BABEE 23T

put s FABEE 71 2.
/farm/observation get =) 2 dEAHHEE 35Tt
/farm/graph put J s 27|93 JEE 23
/farm/graph/download put Ol AHE CSVE gt dh=r}
/farm/growth get 34Ul o|u]R & 283t
E 1) farmos S&ME 2| API

@ field
farmosE Atgshs Y FHEE H2| AP
Paths method A o

/field get ToARE S z3git
/field post AR Y= AASHCH
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® actuator

farmos 57| Aol I A|ojAyEf e API

Paths method N

/field/{fieldld}/motors get Fdo] AxE Jjd7] JEE 235t}
/field/{fieldld}/switches get Foof MRd 1=V AHE R3]S}
{l 2ctuator/{actuatorld}/ stat get a5 AEAEE xa3to)

E 3) farmos 7&7| MO 2 HMOo{AE] 2| API
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Paths method A ]
/device get T C RS 23|t}
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® p_dashboard
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Paths method A ]
/mode get AR JEE F3|sch
/config get ARPEES 2ot
/farm/observation get =AY 5 S E x|t
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H 8) farmos Ule| THAIEE 3HH API
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Paths method A k!
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/farm/graph put Jejmg aefr]9st AEE RISt
/tield get U AA FIPEES 2ottt
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method

=2

/mode get SARE JHE 3|5}

/config get AREEE Releit

/farm/graph put Jejms 22)r]Qsk AEE 23|t
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farmos UIQ] At=Ao] St API
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Paths method A k)
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/field/{fieldld}/autocontrol | get AtsAlolet IAE HAAYS =T
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