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ZEWZ2 RTU Z#H Y9 Ho 37]& 256001 E
FEAEC s ZE CllolEf CRC
1HIO|E 1HIO|= 0~252 Hlo|E JHO|E

(e wAA ZEd T4




e

1 I T : :‘—-?
Moz 3523} Toig 352 ' 4523}
MODBUS M A
Al FLEE | 7= AR Hol& CRC =
35 o) 1HO|E 16 G E 0~252 HIO|E 2HO|E 352} 0|4
+
(REM2 WAR %)
(th. R$485 =71E2 541 FAGIH 2 530

A4A 75 83 (request) — -3 H(response)

o &) 79 8 H(request) — o] -3 (resporse)

=¥
[=3

"‘-\__H_‘*
g |

1]t = =dio= [ ] = =doe
(24 s (MALE, (2a s (MAEE,
HO2) FE=J| =) HO20) FEI L)

/

RE

= =4

4—#‘”"”#!

WA dH e A5 8H(request) = A|ZF A I (time out)

NENE] Salo=

(24 =8 =

H0121) TS| C)
El210rs T
el Se |




O WA 7=

- % =2 ARE wdolnst oW BAL FAsol AR AY FE Fold

- HlolEl: £#olE xEV} 7% ZEd HH F2Ze Fqsbr] 9Jef AHgst

2 A Request) 3|H

- gElold Fa AA wE F57] wEo Favh SPE. 1-470] Jhsde, 08 e

EA2E 42 Ho] Qout, o] EFME HEEALE 48 AL %

npxElo A E#o]HE QA= 87 gk(request code)

= 714
ol AREo|H, PR A F4&, thFojok 3 FEo] ofF AlA Ho|E HO|ES 4 &
S THT F o, Vs Z=EE FAH H=rt A

- CRC: CRC-16 <ag]E &/ A=, 74 AX|+= o8 AAE $13 CRC ZEE A9

Uz = zko= CRC A4k
(&4 31 =)

EHolH F4 7%s Z& tolg CRC

o

1H}O] E 18}l E 0-2521}0] E 2H}O] E

B A< gHnormal response)

4
B Fa 3 A4 =20 75

- ')E:Eﬂol __]__1:4

- 71% ZE= nt2HZRREH FAE 7% ZE 3 BA

S elE: el e} s A AR FAE YT F FET 4B
R7hAQ AuEol], GALH Fa, A HolH HelEY & F& 2T & gon,

s mEwE P BEok AR

CRC: dl&] A= 3+& #3sl= 16HE

<£dolB FA 7% Z& tl o] H CRC

1H}O]E 1H}O]E 0-2521}°] E 2H}o| E

o] -§-R(exception response) 37l
- €HolB F4& SHEE A EY 757 =B F4A
- 7% IZE: vkxEOA £ 7] = ,Z&Oﬂ 0x80 F7Fsted +4
o BRAEYA] FAI%E 715 = 0x03 — o9 §H9] 7l Z=: 0x83
o TlAE A FAI% 7|5 ZE: 0x06 — 99 SH9] 7% ZE: 0x86
- oy 2 o9 A Aol iR BA ZE e 9
 Ox01(llegal function): #|FoNA L= A &
e 0x02(llegal data address): & 3}A] &S FA42E HILslaA & uj
» Ox03(illegal data value): A|UL= A %=
» Ox04(slave device failure): tju}o]2 FA| A

- CRC: o8] A= = FT3h= 16HE




(9] S HAY =)
EH@oln FA 7% & t o] ] CRC
1Hlo| E 10} E Nulo| & 2H}O| E

(h. RS485 =7t3EE 34 71474 AE 2 HlolE)
O B&A7] "ol 43 (GetData)
B 2 dRequest) A
- 84 WA 7 FEE K03 ARSI, AR FAstart address)® AlRSkE HIR|2E -
Bl @A2E SHquantity of registers)THEo] HIA 2 #he 918 S 8%
(&A ] Fx)

7% HE A Z F4 HRA2E F

1rlol E 1Hkol E 2Hpo| E

- 7]%s ZE=: 0x03(Read Holding Registers) 274
- AE Fa HolHE ¢o] & ti BRI 2EY AF T4, A AU 570l wigE]
A 2B A E F4
- HIAIZE g2 HolElE Qo] & ol BIXIZEe] 1 thd IR 2E el AH Holy 3| =)
n $-HResponse)
- 7% & 0x039] A= 7] 8ol tiste] sid HAZEHZHRE ¢lo] & to]E
el HlolE o} HiX2H HolH e E3ste S

s 2= Hlo] B 4 AR =H &

1Hpol E 1H}o] E 2*NHFO] E(N: quantity of registers)

- 71% #E: 0x03(Read Holding Registers) @3 that S5
E

T HAZH HES TAHSE FEY Zol@*N), tlolEE mAs= ¢t

u g A =E g(AdA HolE 2H)
- HlolH A% thgZFo] A2 AAZE vielvy] Aad A S AS

2]
- ZF A Aol A Al Fk(sensing value)Rt H &




1o
T& 5 A9 MO) tlolE 3
Gt A gk M Z A ErE A #k

- % A9 HAA2H ol TIHHE Y

dlolue] A=Y EAe T 2E

= | HRE | HE 1252 A 9
R tule]2 Bl B 2Rl sfidshe tuto] 2 A gk

AV gk 4 R - — A Fro] Ad(float) = FI== 749 4vlo|ER FAEH
e e IFEE754 F58 uhs

14e] Elelol weh SAWeE Tan, e ol W HolE W, B

- X

)

F

ol




(E7 s A" A ER)

AN FF %73 89 B
2= —20 C ~80 T float
&= 0 % ~ 100 % float
Cco2 0 mol/mol(ppm) ~ 3000 mmol/mol(ppm) float
Y A} 0 W/m2~ 2000 W/m2 float
% 0 ~360 (W7 float
5 0 m/s ~ 40 m/s float
5 ON / OFF integer
F At 0 umol/m2/s~2000umol/m2/s float

Ed e 0 % vol ~ 50 % vol float

Ed 2 29 0 kPa ~ 100 kPa float
EC 0 dS/m ~10 dS/m float
pH 2 pH ~ 12 pH float
A& —20 T ~80 C float

kA2 A ON / OFF integer
E94E A ON / OFF integer
H L A Moo HAgd AUgs BF U5 A9, T U olde] AR vhedh

O getData < A]

- A AE 100 ~ 1039] #= ¢l 27] 9% 84 HAA 74
(874 HAA ARE o)
T& g=H 163 <+ (Hex)#k
Function Code 03
Starting Address Hi 00
2% WAA Starting Address Lo 63
Quantity of Registers Hi 00
Quantity of Registers Lo 04

- #A2=H 100~1039] gk ¢7] 274 et &7 WAIA T4
o A 2=F 1000+ 0x02 34




o HA2H 1019= 0x03 0A

o HA22E 1029 0x63 00

o HA2:E 1039= 0x00 0B Frol JAokar 714
(o & HAIA AHE )

T® gy 1671 5=(Hex) 7%

Function Code 03

Byte Count 08

Register Value Hi(100®¥ # A ~E F4) 02

Register Value Lo(100H # A 2=FH F4i) 34

Register Value Hi(101%¥ # A ~E F4) 03

S5 AR

Register Value Lo(101¥ @A 2B F4&) 0A

Register Value Hi(102¥ # A 2=E F4) 63

Register Value Lo(102¥ # A 2~H F4) 00

Register Value Hi(103¥ # A 2E F4) 00

Register Value Lo(103¥ #H A 2~H F4) 0B

O BFA7] dolH HE_ & (SetData)
[ 2 A Request) 37l
- 874 "WAAY 75 ZEE X062 AHEstH, BB FAE AESE #A 2~E
s write & A& 8F
(873 3y 7x)
7% A= A& Fa HALE
1H}ol E 21} E 2H}o] E
- 7' FZ: 0x06(write Holding Registers) &7
- GA2H F4a: HolHE 7SS diY dARH F4&, 24 a7l WiEEHE #HA2H
Fa
[ S H(Response) 33l
- 7% ZE 0x069] #IX=H 7|5 A thet i HALEH Y F49 sid HA2H
of 7153t toly #E& EFst H
(&F HA 7x)
7% L= Hlo|E & # A 2B 3
1Hlol E 21Ol E 2H}o| E
- 715 = 0x06(write Holding Registers)




- AA2E Fa HolEE 75Tt dAZEH F4a
m  SetData ojAl
- dIAZ=E 0200 0x03 009 & 7153k7] A% &4 mAIA 74
(874 TIAA ARS d)
T& gc=y 163 5= (Hex) 7%
Function Code 06
Register Address Hi 00
2% WAA Register Address Lo 01
Register Value Hi 03
Register Value Lo 00
- @A 2H 0200 0x03 009] gh& 7153Hs Aol e F WAA T4
(& AR ARE d)
T SRR 163 4=(Hex) &%
Function Code 06
Register Address Hi 00
834 WAA Register Address Lo 01
Register Value Hi 03
Register Value Lo 00
O FAI17] HolE AF &H= (SetData)

2 A Request) 3|H
- 84 WAAY T

ez 1600x100e AR&shH, A 2=H

B Sl sdsls @R 2o X 2E e Hlo|E SukE

- mEWs ZREZdA HA2HE 2elES 714, oehd 54 ﬂﬁkﬂé-‘ﬂ Hlo]

A2y FAE AIZFste] glA| 2
Z(write) A& 24

E]
]

Frol 2ulolEE 2¥etE A%, slF A 2E L AR FARE ALA S do
B #s X¥st= A7E 7E

- T, EA gulol2ES dA%4d FaE d9sta, ZF tulo] o tidk dolE #he
A71E ok A, 3 WHE F A o] fulo]zof tigk Ao HEES AE

(84 Az 7x)

71 ZE Az F4 HA2H F HlO|E £ H A 2=EF 7
1] £ 2uol & 2uol & EEER NS Bt

- 715 = 16(0x10, Write Multiple Registers)

- AF FadolHE V2 Al BRI 2EHY AF T4

- A 2H g BEA2EHY I




- HolE = #lA 2H HlolH o] HiolE
- A 2H gk dHolEE 7158 i @A 2=H vlolH #, % ] #HA=H gt
5]
m 3 Response)
- 7% ZE 1600x1009] o7 /e @A 2Ee HAREH 71F 84 st 3
A 2~H o A& FAae YA 2E 5 XY $F

N

1% 2= Hlo|E < By = Py

1810 & 2ulo] E 2uto]E

. 16(0x10, Write Multiple Registers)

A
- A Fa dolEE 1SE oy AASEY AR Fa

I
=)
N

|28 5 HolHE 1S% dAzHe &
B AXZERTEY] dolE Eu)
- A smtEge] TEY] FRE SMEEY 29048 F4L 5 Be

- €HolE FEE9 FEHAFEE Wol& = getData 3) A Fal

- 29AY FeT|eh ddd dH AE 2 A dE 4 BEE e 2=
(=9AE 5719 dE AR 5 A S AR)
T R A8 MO) dlolE &
54 g I
z
(Operation  Status) M ON(*+%)/OFF(% )
34 74 /1%
52 712 o @ss} A7 GRE
BE AR (Operation ~ Duration) ‘PAY2M2DT2H2M2S HEj =
71<
s A F2 fA A
(Operation  Time) © M (hour), - ¥ (minute),
p Z(second) BHRE 7|&




ECEEEETER

A =E #k

wd upolle] o)

Ic | HOlE | HE B a3 H| 3L
H s o
T 57 54 ge An 22912
ol 8 (unsoi;lej:lmt ~0x00: ON (*+°5) Ts71E
2 _ 2] X
el o) 0x01: OFF (A7) ON/OFF
8 - A =HE FA8L7] flete] F7lE HIE -
73 gle =2 A7)
Ard ot U
=z} 24 (unsignedint — Al(hour), ¥-(minute), Z(second) A=
Az | d 5 1o 24 )%
= eger)
8 - A =B E FASH7] Hste] Frtd RE -
n A

- 022 AFRe T

7] 2Ejo]l 0x0300 7 0x0105 FHe 712

at7] A3 27 WAA T4

(874 HAA ARE )
TE y=n 1635 (Hex) %X
Function Code 10
Starting Address Hi 00
Starting Address Lo 01
Quantity of Registers Hi 00
ax WA Quantity of Registers Lo 02
Byte Count 04
Register Value Hi 03
Register Value Lo 00
Register Value Hi 01
Register Value Lo 05

- 022 AFFE T

A =H ol #he

71538k 840 W 57 WA

(o= HAIA AHE )

A

o

T2 gy 1631 5(Hex) &t
Function Code 10
Starting Address Hi 00
5 "WAA Starting Address Lo 01
Quantity of Registers Hi 00
Quantity of Registers Lo 02

2}. KSX3269 ~ulE 224 AA wEld o]
O =71 &
dolE ElYLS 7Hto =z &

- HEldolE 7]& A, #HHoY &

o Aud

oA AbEEE dlolE EFY2 offiet Zon, W3C XMLSchemaol A #<j#

24F IF3E7] 98 Ao




- WEHHOlE 7€ A, 4 FolA Zleste AW’ <dlcolumn) S A"

o I 3o Qx2S oJu|gt
e 0-1: 0 =& 39| <
(tlelE BH)

Hole B¢ 7le
s &S BN ° A
xs:float IEEE 7549 94 W= 32HE {5 A (single-precision 32-bit floating point)
FHE W&
xs:1D AEAE ASE d AR
xs:IDREF xs:IDoll thit =g WAse o A
: £ F-E(fractional component)®] §l= T S WASH= d AMEE.
xs:integer

%}\—9’] H-ﬂ'?’]i {/ _2/ _1/ 0/ 1/ 2/ o }'/] J—:[Lﬂ— %:}6]—01 OH%QE!

i ZH(characters), & ¥Vl (line feeds), 7} 2] A| ¥ (carriage returns), ¥ & Ak(tab

xsistring characters) & Z&st= 2ER ge WA= o AHEH
3lo] E o] 2 (white space) X F2] 2ERS WASH:E d AMSEH. & 8FE(li
< NMTOKEN feeds), 7l 2] A & ¥l (carriage returns), A4 < d _éﬁﬂ Ol‘i(space), B FAk(tab
characters) &= 3fL}2] 2#| o] 2~ (space)E A3, A Foll Y&
29| 0] 2 (space) EF vRA| Htell Yo & 2| o] X(space) B2 A AT AEE v
:2NMTOKEN
* , U<E &5 (enumeration) A ¢S 7} NMTOKEN(name token) E}F
enumeration
O WetdolH = Z2EF we) vlojug] Jd3d 9l == JSON JIEZY X 5 ThdsiA

48w+ Us
O wetelole) /1%

Al ZE g2 vlelv Y Jd=Ede A% @3 JSON 159 #h< 3 7le

(A4 Fu werdole )

ddE 7 2] 1w A4 28

ojf
o

ez, B, AR
ZAH oy

el r~

Devicelnfo

o mE
rlr Al

] 4
f'é}

Devicelnfo?] ¥ZHE

PevicelD NAE PR ABAE 7%

M(1) xs:1D

Devicelnfo?] dZHE
. gulo) =9 FYP2E J|&E xs:NMTOKEN
DeviceClass gulo] 2~ Yo FHRE= M(D) enumeration

—0x01: sensor(A14])




—0x02: actuator(7-571)

Devicelnfod] dZHE

Hulol 2 Ze2=w A4 Hulol2 FRE
1€ AN TR el 2e
—0x01: temperature sensor(<% AlA])

—0x02: humidity sensor (F% AlA]
—0x03: CO2sensor(CO241 A1)

—0x04: pyranometer sensor (YA} AlA])
—0x05: wind direction sensor (F% AlA])

~

s:NMTOKEN

DeviceType —0x06: wind speed sensor (&< AlA]) MO | enumeration
—0x07: rain detector sensor (%9~ AlA])
—0x08: quantum sensor (&AL} Al A)
—0x09: soil moisture sensor (EY & AlX4)
—0x10: tensiometer sensor (B S 2= AlA])
—0x11: EC sensor (EC Al A])
—0x12: pH sensor (pH AlA])
—0x13: soil temperature sensor(#|-24lA])
Description DeViceInfo‘B] d#de © xs:string
AlAo] tigk AHS 7E (0-1) '
Devicelnfoo] dEHE
. AAX7E AAE AAE 71s O .
Location o ol Ao AA 91X oA ure] AbA (0-1) xs:string
AA 5 TGFd AR 72 F Ue
Devicelnfoo] dEHE
AA7F Qs et didS 7le
Target =4 W 7], AESY), A= €71, &, | O0-1) | xs:string
I, Bel 5 oYt ARV 7leE F
A=
Devicelnfoo] dAZ|HE.
Al gkl &9, 718 (default)ﬁ FEFol A
Ak &9, A wel gflel i HIE
& A" Al gutol = FRE FE 204
AT 97 AL
—0x01: oC(celsius)
—0x02: percentage
. —0x03: umol/mol xs:NMTOKEN
ValueUnit —0x04: W/m?2 ©0-1) enumeration
—0x05: degree
—0x06: m/s

—0x07: NoUnit
—0x08: umol/m2/s
—0x09: %vol.
—0x10: kPa

—0x11: dS/m




—0x12: pH
—0x13: oF(fahrenheit)

Devicelnfod] dAZHE
A el B Y ES JE

ValueType 71 Ege A58 (floa) & A8 o(-1) | *$NMTOKEN
enumeration
—0x00: <3 (integer)
—0x01: 4<% (float)
O A7 e AR vletd o]l
(R el AR v ebe o] )
dHE 7 9] /o] w] e 9]
DeviceSensingStatus M2 A S E3st= AH o)L

DeviceSensingStatus9] d&|HE

DevicelD AAS 2RI AWM 7% M(1) | xs:IDREF
DeviceSensingStatus®] A HE
AN ZFe 7

SensingValue o0 e M) | bl ol A 8=

—Ald grel Ad(floa) o2 BHH= A5l
T 4vlo|ER %Y=, [EEE 7548 W&

e

nf. KSX3268 ~wtE 24 57| W el o] E
O 7 #5710 td $4 AR, T5719 524 v Au, 75719 4 Aol ¥y gn

£ x2EZ me} vlojie] UFd ¥9 EE SON A=

& % glom, mEoAE WelHold & A 7 gt uoluz
29 %e @A A%

O 20lE 24 B B2dA FE79h ANE 247t A8 TE719 AME FH skl

£
(7571 AE vEtd o)
dIHE 7 o] /o] m] A4 128
Devicelnfo TE71E S, EBFY, AEAL, A HRE,
¥ B ¢ xFste Aol
. Devicelnfod] d8|HE
DevicelD SRy ZHE AW % M(1) xs:ID
. Devicelnfo?] dZHE xs:NMTOKEN
DeviceClass gulo]l 29 FYPAE J|& M(1) enumeration




Hutolx Ff2o FRE a3 2+
—0x01: sensor(Al A1)
—0x02: actuator(7-57])

DeviceType

Devicelnfod] AZHE

Hutolz= FY 2= Hulol X FFE 7l
757 T/ O3 2

— 0x01: top window (%)

— 0x02: side wall window(Z%)

— 0x03: insulation cover(}®-2 S 7H)
— 0x04: shading screen(+342})

— 0x05: ventilator(3371])

— 0x06: flow fan(f5 )

— 0x07: irrigation motor(& EE])
— 0x08: irrigation valve(Z W H)
— 0x09: cooling and heater(*d37])

xs:NMTOKEN
enumeration

Description

Devicelnfo2] AZHE
T571o g AHS Je

xs:string

Location

Devicelnfod] dTHE
TE5717F AXE RE 7e
<4 WA ZA 9A, 24

A & Y JERI 7€ F A

xs:string

Target

Devicelnfo?] dTHE.

TE7] THFE oo weg FriHo= J|E
stur st Uy 4RE &

AZH 3 A5, FAAA W AR

0(0-1)

xs:string

ValueUnit

Devicelnfo2] AT HE.
EZ= DCe| A =21 21
= =

xs:NMTOKEN
enumeration

A Ao, ACT-s7]




(757 52 48 4R veid ol e

dIYRE 7 2} /2l v] A4 28
DeviceO (onS T57] AEA, F2 FEH AE, GEH AR
eviceOperationStatus B8 24 g SO w3 Aoy
. DeviceOperationStatus®] AZHE )
DevicelD SRS ZHEGE AW 7% M(1) xs:IDREF
DeviceOperationStatus2] dz|HE
75719 2 dHe 71e
OperationStatus C 29N E TES] BA A AR M(1) :nfn‘nz;:foz OKH
0x00: ON(ZH%)
0x01: OFF(H A])
DeviceOperationStatus9] dz|HE
& A 713 EA e ARF ARE 0O
OperationDuration PAY2M2DT2H2M2S Hel2 7] (0-1) xs:Duration
2R AE FE7) ARE
DeviceOperationStatus2] A& HE
- £2 4 A2t o |
OperationTime Al (hour), E(minute), Z(second) 4 1= (0-1) xs:Time
7le. 29A% 57100 Aed
o N 0 .
OperationPosition -DCT57] A8 (0-1) xs:integer
OperationSpeed -DCT57] A& O(0-1) | xs:integer
Hlan wholdE] A=l -9 EFa JSON A=Yl Ao EFake 7l<e




(T&7] & Aol BWE K vebH o] E)

dEHE €] /2l H] A EtSl
DeviceOperationC q T&7] AEAL, Aol BE, Ao HE #d
eviceOperationCommand | . 2y =3 garsie Ay o]

DeviceOperationCommand®] g HE

DevicelD 2] G S| M(1) | xs:IDREF
DeviceOperationCommand 2] dzHE
T&7]°] the &2 Ao W (Operation
. Control Command) xs:NMTOKEN
OperationCommand _ooHE %] 22 Ao WY Aw M(1) enumeration
0x00: ON(%}%)
0x01: OFF(A A))
DeviceOperationCommand 2] d&|HE
52} 72k GReh A7 ARE
OperationDuration & 7128, Gt A o O(0-1) | xs:Duration

‘P4Y2M2DT2H2M2S" JEZ 7] &
ZAY FE71el A

DeviceOperationCommand®] ¥ HE
OperationTime 52t AIZE Al(hour), ¥-(minute), Z(second) | O(0-1) | xs:Time
AHRE 7. 29AF T A&

OperationPosition -DCT57] A& O(0-1) | xs:integer

OperationSpeed -DCT&7] Ar& O(0-1) | xs:integer

HlaL velue] =gl Ao &R JSON ="l B9 BR#es V<




71 E AFA 5, 2uEEZHE, AR(FHE4A), Cloud, KS 3% , ICT 4]
2mE ZHE I HA A Al 2" AREEE KS & ICT 71#A 1H
A= #Ho] 2~ AHg3te] Cloud Base Al A ~vtE EWE I FE=FAIZ=H N
1y
7R HAAAL A& ICT H71A S FAI 28" 4AHdste] did ¥
Ae WA AY 2vtEd 2d A4S O3 S5FE(EE, e
(A Fo)), &Fol, 1, HFo))S i
 AEAEHS Ak st wAlHY 7Ihke] FauWAl ST 2R
FEY 7es BAStY Eio] A&HoE WA AR FHE 29 2 AH
2 dF
v AEE AR EE Gy dolEE 2ees 2EAe] Aol oleist
% 7150l sl AAE S AR B8 A Aut 249,
v AHelA SR AAWE 23] theg wob wAle] A JuE Be
sta wAlel o He st maAm B A Hde AA
v 2334 )0l YAE sntEZsE 56 A BeAE BT A
& Aol Agdo] Bad A HII AP FYFEF B,
A Belgte] FEE B o3 AYFYL B wrke] o) B
3 wde AW A Stn A BEA 45 2 AAYFE FLEA st
BYad vF A7 FA P L AT 63 5 AWEPS AT £ 9
==
Cloud 7]5 211 B{41 AZE] AJARD
HEER P — ' '
Precision Smart Farm 23442 / /
(PSFOS) iE L]
[T ‘&ﬂ?;l’al Mll"-I!li ﬁ':.'[gﬁ”m H’I::I’ili grﬁm el e =
%ﬂaﬁl—::;:«(!l* I %ﬂm-?um Ve
@y Fd
A My~ HOlEfRtE|MH| = = LE = e

Internet / LTE

My
Hz % A
A 2

Cu':lrt‘:gﬁer I E_I?l ] “ E m m Controller

module | £ | module

r— A1 AR '
B4 #4
Controller | Controller
s | G | es [ ez [ oo ] o2 | nore Jieomn

: HA+T/
H o Probe




Mg 5 2

1 AAAN 2" 4=

m A2+ HA A0 =25
@ Cloud 7]%ke] WA A7 &2 AXH(AH]2)
m E7HA FdAD HAHY SW AL

572 d4A 78ty FAE Aujaga FAYsy A== A

- QX+ : 320(W)x300(D)x1,000(H)
- 5% : 25kg
- HiE 2

1 22.2V, 22Ah

FHEAAD 2 RE2FY A2
- HojH$E : 285, Co25 BHFE
#E
Ha | A ZHmizt 1M 22
HuAAd M2 ol gzl
HEAIAE - FHOfE HA] 7|5
H| TEHO(AEZ0E A

X3, A2 XA

* Cloud 7|40 3 SH{4d

FL e

D20 48
2B gaEy
A9

T I

HH

2. 28 SWr|&

TR b T E R
Tk

= TR
ity

ERswIls e

AEFd s

UUYR2 EEE MY
SEFEER

AJZbH HEfE oI5
a0 Za s S0[E o

b3 ETIET

0




o

HMH 7=

+ SFEE - 2UHY
ot LR - GiEe &3 of
o +3 - o=
+ HA xS + 2/8k, Coz, AEd|Y
Ho ZE, 22 - 28 EX
+ 271K 0|4 B E| bt ] TS Teay
Hof 24| - A=As seTE . dE Ty
E=E BA| EA
= [=]
- AE Ty
Fro| 2t 2Et
- o= X

Cloud 7dke] WA AR A A="(AH )

Al g7 H B = Probe 7
ARG dTE 75 N

A7 Faelr)s

Big Data #&]7]% 7%
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Abstract Need for precision farming to
secure sustainable competitiveness to cope
with the problems of Korean agriculture A
new way of agriculture is needed to cope
with the problems of farmers, such as
reducing farm incomes, polarizing farmers,
farming farmers, and weakening
competitiveness  with  FTA. It will be
converted to eco-friendly agriculture to cope
with environmental pollution such as crop
pollution and groundwater pollution caused
by excessive use of fertilizer.

Keywords: chinhwangyeong nong-eob,
hwahag bilyo,

1. Introduction

Through this study, the development of a
machine learning-based autonomous mushroom
growth management robot and the development
of augmented reality-based mushroom cultivation
manager work execution system will be realized.
Figure 1. shows the efficiency of precision
agriculture.

Aut onomous
Reduced Labor Driving Robot
Force
Inf ormation Processing
Supply and Demand Technology
Imbalance
Pollution Res ource Utilization

Figure 1. Precision Farming Efficiency
2. Related Works

In this paper, we will develop a machine
learning-based  autonomous mushroom growth
management robot and augmented reality-based
mushroom cultivation manager work execution
system, and research on precision agriculture that
combines robot and augmented reality in
agriculture. Figure 2 shows an autonomous

Shiitake Mushroom Shooting Robot

Shiitake mushroom operation robot

B Specfication

- Dimensions - 320(Wh300(0}x1,000(H)

- Weight : 25kg

- Battery - 222V, 22Ah

- Dnving system : Visen-based autonomous drving system

- Data collection : Temp. & humidity, Collect environmental
information such as CO2

Shooting system - HD Camera 1M Radl

Analyzz system - Growth analyss and mporting

Safety system - Obstacle Detection Function

Control system - Manual contmol {Android app) support.
Autanomous drving support

designation | Performance Picture
® Observation | Mushroom  imaging

camera and rail | and automatic height

system adjustment system

Spatial Positioning
and Perspective
Segmentation  Using
Perspective

@ Mono camera

@ Linux based | Video  transmission
and call, status
computer system comparison analysis

10 cm - 8 m obstacle
@) infrared camera
grasp

Power : 24V
Payload : 100kg

;5/ BLCD  Motor | Operating Time : 6H
Driving System

Ground Speed :

10cm — Tnys

Figure 2. Autonomous Shiitake = Mushroom
Shooting Robot

3. Proposed Method

In this paper, the machine learning-based
self-driving mushroom production control
robot and augmented reality cultivation
management system will be distributed to
the shiitake mushroom smart farm to
increase the production yield. Securing
cultivation  technology Realizing increased
production
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Substituting imports into the domestic market, advancing into overseas markets, and leading the
profitable platform operation technology Able to build big data bases by collecting various crop fields
through robots for crop cultivation management — Introduction of robots through data application We aim
at expansion of operational efficiency
Figure 3 shows the shiitake mushroom recognition screen using the machine learning to be developed.
Figure 3. Shiitake mushroom machine learning screen

In this paper, we develop a robot for autonomous driving algorithm to develop the image of mushroom
growth status and data collection and transmission. In addition, it is intended to manage the work more
efficiently by determining the growth status of crops by algorithms and determining the working time by
instructing managers to work.

4. Experimental Results

In recent years, with the Free Trade Agreement, domestic agricultural products are exposed to
competition from imported agricultural products, and the necessity of introducing smart farms to secure the
competitiveness of domestic farmers is emerging. As R & D achievements such as remote sensor
technology come out, it is expected to expand in full scale.
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Recent Trends of Mushroom Industry and Mushroom Research in
Korea

Geon-Sik Seo, Min-Kyung Kim
Korea Mational College of Agriculture and Fisheries, Korea

Mushroom cultivation in Korea has begun to 1922 by Shiitake, then, common mushroom(Agaricus
bisporus) was started in 1955. Mushroom cultivation in the 1960s and 1970s was the purpose of export.
However, since the 19805, puporsed of mushroom cultivation was converted to domestic consumption.
Oyster mushroom, king oyster mushrooms, winter mushroom, common mushroom and shiitake mushrooms
are mainly cultivated as edible mushrooms in Kaorea. In addition, Ganoderma lucidum, Phellinus spp.,
Agaricus brazei and Cordyceps spp. have been cultivated to medicinal mushrooms. Recently, the funtional
edible mushroom such as Hypsizygus marmoreus, Auricularia auricula, Pleurotus cornucopiae, Hericium
erinaceus and Sparassis crispa are also slightly production. In Korea, mushrooms are produced by
mycelial bed-, logs and automatic facilities cultivation.mushrooms are produced in the form of cultivation
of germ, cultivation of logs and automation.

Automatic facilities cultivation of mushroom was started in the mid-1980s by the winter mushroom. One
of the causes of the King oyster mushrocom and Winter mushroom production has increased rapidly,
introduction of the liquid spawn which is characterized to cheaper, faster and mass production for spawing
compared with sawdust spawn. The emergence of large-scale farms and their improve productivity wera
show the average annual productivity gains of up to 5% since the 1990s. The cultivation of Shiitake
mushrooms has changed from traditional logs cultivation to substrate cultivation using a sawdust
medium.

Mushroom researches In the 1980s were conducted for the increase productivity, pest control and
the development of substrate materials. In the 1990s, genetical relationships, functional compenent
analysis, processing and production cost reduction were mainly studied. In addition, Golden Seed
Project for development of mushroom cultivar was started in 2013, Recently, smart farm systems have
been introduced in mushroom cultivation,

Asian Mycological Congress 2019
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