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SMNEEZ2 &% AS Hole 88 ¥ XME J|s
AMAY Ho|HE FXst= HHole Yielgs 75
AANZEAE FE 2 AAE HEE HM JtSst ol & StHo| EESte & M
HlA 74 et
FHME ool ¥ JASESEE 7IEeE = g8HE o 2 75
EM AAlgt =3 Al AAsSESHE o2 2| E e AlAH T
CldaiolA 214 =X (on/off) 7|5 7HE

KNDVI AIS717 A A AR, 25 4D, Fo8 AAES-T 2 58>

2= 2| zto] 7|2k NDVIAIZ 7|7 7 getz
* CPU : 1 .4GHz ARM Cor tex-A53 MP4
* RAM : 1 GB LPDDR2
* Raspberry Pi Camera Module v2 (NO IR)

(1080p30, 720p60, 32802464 Pixels)
* Triple bandpass filter
(550 nm (G); 660 nm (R); 850 nm (NIR))
NDVI, EVI AZ = MZE
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XY AMHEZFS U, I sted TE 2=
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NDVI estimation. Catalonix Inc.

<A B=

H NDVI 97>

<2 MST A5 MM
Al 2 ALEY ’ NDVI »
- 5 cCl £, s
CH7 | &2 25, &5, 45Y » HlG|0|E 7= cCl o= oﬁ%._%aii
g 3% o3
1 =T =
£y » 848 EC, X2 »
FAXHO|4, Chdz X2 SREL PC/2HHY
HEXE,
7| At Rb 2
<A A7) Aakde] Aj2Ee] d =
- A=z MA IR XtE o|o|X| A | IR EH o|o|X| MA, RGB EE MA
-AE g SY =3, 5Y ME[ATSR 9% U= ofo|x| HS 24
- BA gt o MY o] E Soto g Al A4 (NDVI)
- AMEE MY 0 FZ 0[olX], uid MAH o|o|X|, =T HMHE MsT 0|OfX|
- 0zE M 0 x5 2 of7|AEjof w2 MEE AE B3LE Spectroradiometer At
£ gtuf d|msto] AEH =3
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F020-12-07 00:0%5:28
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2020-12-02 005231
20201207 00:34:32
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0201202 005833
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a2 3
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ERROR M5 PN TBMP

CEHCKSUM

0~ 1000ug/m®
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e
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N

00 02 04 06 0.8 10 o 4
NDVI observed Testing period 4| M Training period

e [ {lf :\ A ﬂ
vuszs ﬁ’lh Y fu/\u[\\_‘/\k ﬁf”k 1 r\‘

<GOCI 914 g o

Y A5 o HE3d d 28 4E&

7171 2%} : Spectroradiometer 2 H 8+ NDVI2t 10% O|Lh 2% (&5 ME: 1,000 )

HEL ES @ G5L SYIIE ASe 552 5% ol 2 (5 ¥E: 1,000 )

HY HEY

7t AUls7t HE8Y 1 AUl 52 S7HE2E s 22 (M HF, 57HL)

L =Xs7F 84 ¢ Z7] ofF €l H2E d & (17x)

Ch. SA=X MM © M2A| g§ix 5t A=A HAE & 22 (M4, 571)

HEM MM Yot ¢ &F detachable mountE S5t01 g7l EFE0| Jtset FEl 2
ojo|x| RE2 JHM A= 7 2=

Alg Mg Holy 5 2 Jt3
MO OlE (EY)
™ SENSOR_NO SMO STP SEC

6/9/2021 18:47 1 23.34 23.25 0.4
6,/9/2021 17:49 1 23.34 23.25 0.4
6/9/2021 16:48 1 23.48 23.18 0.4
6/9/2021 15:48 1 23.41 22,93 0.4
6/9/2021 14:49 1 23.63 22.56 0.4
6/9/202113:48 1 23.77 2212 0.4
6/9/202112:47 1 23.84 21.62 0.4
6/9/2021 11:47 1 23.91 21.12 0.41
6/9/2021 10:48 1 23.99 20.68 0.41

6/9/20219:47 1 24.06 20.5 0.41

6,/9/2021 8:48 1 24.06 20.37 0.41

6,/9/2021 7:48 1 24.06 20.37 0.41

6,/9/2021 5:47 1 24.06 20.5 0.41

6/9/2021 6:00 1 24.06 20.56 0.41

6/9/2021 2:48 1 24.13 21.06 0.41
6/8/202122:57 1 24.2 21.81 0.41
6/8/2021 21:57 1 24.27 22.06 0.41
6/8/2021 20:49 1 24.35 22.25 0.41
6/8/2021 19:48 1 24.35 22.31 041
6/8/2021 18:46 1 24.49 22.43 0.41
6/8/202117:48 1 24.49 22.37 0.41
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50
40 *
¥
§
30
20

0 Pmgese

10/18/2020 0:00

SATURATION

Pores are full of water,
Gravitational water s lost.

e

12/18/2020 0:00 2/18/2021 0:00 4/18/2021 0:00

> SMO =STP e SEC

| 50% Depletion Point

FIELD CAPACITY Wilting Point 0.05 P
-"ﬂ""*y::::;lfm Plant bl s Wilting Point
Sand Sandy Loam Silt Clay Silty Clay
Loam Loam Loam Clay
Finer T
Field Capacity: £E20| $8E HA210 g == A= g8 2
Wilting Point: & 0 & 4/ 20| 22 WOIEY + Bl= +F2 &8
Available Water: 4/ 20| 0|87 5%t &+8 H?(FC - WP)
E&E AWE| 50% +E7HK| =E5tH 2 BR(AF2)

=
E2 EFYOl mhet CE2 X2, WPE 5~30%, FC.£ 10~42% ALO|

ron A wN =

[7]0] 22t ERE S L= gAY It
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1LEG ArE 7zt &

Soil Type Permanent Wilting Point  Field Capacity
Sand 5% VWC 10% VWC
Loamy Sand 5% VWC 12% VWC
Sandy Loam 8% VWC 18% VYWC
Sandy Clay Loam 17% VWC 27% VWC
Loam 14% VWC 28% VWC
Sandy Clay 25% VWC 36% VYWC
Silt Loam 11% VYWC 31% VWC
Silt 6% VWC 30% VWC
Clay Loam 22% VYWC 36% VWC
Silty Clay Loam 22% VWC 38% VWC
Silty Clay 27% VWC 41% VYWC
Silt 30% VWC 42% VWC

AMOIEEE 194§ =2 3i0f stu(X[F7| 52| 24l), &7|H Q! CIO|H & ¥=CHH Cha7te] ZH2 U8 5
oL} 7|2Xoz Al 20 2 o 20 U0l2tE AW 50%+F0 O|SsHH 27t ot Aoz T

2. EC &3 (1)

ﬂt_

©T g-g,

a =

g, conductivity of the pore water

g, real portion of the dielectric permittivity of the soil pore water -> CHZf80
0, bulk electrical conductivity -> HME ZESH= 54|

&, real portion of the dielectric permittivity of the bulk soil -> C{2{20

&, real portion of the dielectric permittivity when o, = 0 -> S2EO=Z 4.1

W

Convert PORE WATER EC to ECe(SATURATION EXTRACT EC)

g =;;,(£’) - o= 8009, O| Ajoj| MAZr2 CHYUSHH ECe?t L2,

6 " 6(e-41) | O|E ZL0| I2tME= CHA| HIEHL| X2 BHisI]
0 S8 (EC1:1 ) H|s}lofst
0 TSPAE] S48 o> 9 50%71A EXE0| ECel| Z2 0.75-5.00 (dS/m or mS/cm)

AtO|RH HFT +F0|C}

Cha Mpsl Ho= TEHE,
7t Y EFo| QAT FABH B2 o2 LErHEHC,
0 2[5} IC).

AIps 1 SHOIN T XHo|7H U3, S| B8l 27
Si3t +K|(HS A $R)E Cha YBHAIZ MBSIE SUT Zioz YZE I24Lt Halo)
ol INE SEE 4 SloDE Cta E4X0l £ Hsts 20| TR,

E Qe

AL MBS =2tH
7| 04 dS/m

ECe &3H7|E: 5.00 dS/m
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(32% = 17%)
- d=Holg (=) : =& NDVI EEE ZAME Aol 7|&E42 ddsts F2o et
H2 UHAEEME sdsIUCH 0lE &3510 =H YHA d= A AFE £E

St M&, A7t H2 ZIE g2 7+ UAAUS.

3. NDVI 7| =4k

NDVI2| Calibration /% White reference plate &

. NDVIE AlMEHE 4 AlMAco g

. metd A EEel Yol den
ME ZOf=A|7F Ch
. A1) g2 7|FEL2 ol=
20 ma NDVI e
! *‘ioH
dis E “Iﬂ* 9
Itz 44itof oj8

-

Hgis=2 §|l"-EI

. Ol S8 2E (). 7|2 &

Ec EOI AlHE HEOIEi

HTE‘{(') AR, A

£ NDVI°| HEL 4 ““‘* Cﬂlé-’
0e ot o8 %E

g 8k
0 Z,

jl

A
=
=3
=
(=)
o= A

.||0|,ﬂ

g

E%i T A=

2= 2he|
AlAE dlolH &
ol {4l B Ey 7|_<a Zbak

6~1 Very Healthy

=1 0.66 Moderately Healthy

0~0.33"Unhealthy
NDVIUH
-1~0

B - ren™

Dead or non-plant

EF 4 /AEE

SENSOR_NO BRANCH NO § SENSOR_NAME SENSOR_CODE LAT LON
FIO0 son =xm waps sgf 20 37.516967,126.946829

0002 2 M2 37.5168315,126.9475857
g [ o011 1 SN 37.540103,127.036547

0012 ML (MET M$517} gsty) HA12 37.5410132,127.0341949
ml o013 o 37.5419837,127.0317255
F [ oo21 3 3 37.52918.126.90975

0022 ClO|BIEIC (BSZET BHAHE 363) A2 37.528649,126.909858
Ml 0023 3 M3 37.5277601,126.9102339
M 3 . 4 4 37.5927336,126.801117

HEHE (ZM T IHEHE 131 !
gosz TEHIE {BHT RS 15129 37.5927372,126.8016496
2% 7|3t 8y

<EY B4 HEI|E> <ECe 3}817|F> | <ECe Al4HAl> <NDVI 3}3t7| &>
1. SZED MMEF 12% || 2 A MMBR 04 | S0 Z HEX 22 BREHRY
2. d3Oin: MMET 20% e g MlM) 0.35 (Bi5H)
3. OoIstE: MME R 10% || <ECe &EH7|E> | ‘ O|EsiSEH HHEHA D
4. 7Wshc: HMMEZ 10% 2t &) MAMEZ 50 | (80*E48*EC)/(50%(20-4.1) || &
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