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Soil Type Permanent Wilting Point  Field Capacity
Sand 5% VWC 10% VWC
Loamy Sand 5% VYWC 12% VWC
Sandy Loam 8% VWC 18% VWC
Sandy Clay Loam 17% VYWC 27% VWC
Loam 14% VWC 28% VWC
Sandy Clay 25% VWC 36% VYWC
Silt Loam 11% VWC 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% VWC
Silt 30% VWC 42% VWC
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Field Capacity: 27~30% 3% -> Sandy Loam ~ Loam

Sandy Loam 8% VWC 18% VWC
Sandy Clay Loam  17% VWC 27% VWC
Loam 14% VWC 28% VWC
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o, conductivity of the pore water

g, real portion of the dielectric permittivity of the soil pore water -> CH2f80
g, bulk electrical conductivity -> HME ZHEst= 4]
g, real portion of the dielectric permittivity of the bulk soil -> Ci2f20

& ., real portion of the dielectric permittivity when o, = 0 -> EJE22 41
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NDOVI estimation, Catalonix Inc
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- M& Z2EZE: Zigbee, WIiFi, BT, Ethernet
- YA : Linux (Customized)
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Collected NDVI data CCl(chlorophyll
according to various content index)
conditions and periods measurement data
Predictors Predictand
+ Predictors: # NDVI Crop Day Light | CCl
v NDVI
1T 041 1 1 20 70
v Kind of crop
v Growing stage | 2 064 1 122 120
v' Ambient Light | 3 045 1 1 21 97
4 077 1 2 20 192
+ Predictand:
v CCl 5 071 1 2 19 173

Predictors Predictand - - -
# NDVI Crop Day Light | CCl T
1 0.41 1 1 20 70 o | Training dataset
2 0.64 1 1 22 120 5 o069 1 2 20 72
3 045 1 1 21 97 700 080 1 50 20 3%
4 077 1 2 20 192 Random split
5 0.71 1 2 19 173 UV cop O
1 047 1 1 22 69
. . 2 0.63 1 1 19 114
1000 082 1 50 21 347 o T+ s e L lesting dataset
5 059 1 2 21 164
300 087 1 0 22 324
— Boosted Regression Tree
Machine learning (BRT)
* Regression Tree * Gradient Boosting

Treel & % © Fifx) for p (targer)

N F for y-Fiw
Light Tree2 o o w

20 B

Day .
2 6 O ) for v Fi) - Fa)
Tree3 @ @ ) for y- Fyfx) - Fax,
@ .
.
.

Flx) = Fy(x) + Fofx) + ... + Fyfx)
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| NDVI |
:]i'j‘ | Kind of Crop | CClI estimation
by BRT model
2 Growing Stage Training iy
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‘© Ambient Light S
|_ . v, - v,l ¥, - w
| ccl |
NDVI
§a ind of C CCl estimation
3 ind of Cro
v i BRT n1°d8| Estimated “ Measured
2 o e ccl ccl
T Growth Stage g @ © Validation|
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‘ CCl estimation

Kind of Crop BRT model
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CCl based on NDVI camera
N Predictors Predictand
Growing stage - $h Day Light Nutr. T ccl
1 20 0.8 22 70
Scenariol B 2 21 08 23 85
3 21 0.9 23 97
4 22 07 25 95
Scenario2 5 21 0.7 25 110
Scenario3 L 1 05 &l B>
2 18 09 21 72
3 18 09 24 84
Scenario4 4 19 09 24 90
5 20 0.8 24 92
Predictors Predictand
Day Light Nut. T |CCl T
1 20 08 22 70 [ o ¥
3 2109 23 o1 s
4 22 07 25 | 8 M [
5 21 07 25 110 L
T T 65
2 18 09 21 72
3 18 09 24 84 | -
4 19 09 24 | 90 -




- Long Short-Term Memory(LSTM)

Long Short-Term Memory (LSTM)

(-
Neural Network
Layer
D Leauuug parameter
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Forget gate layer Cell state update
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) “g’* € = tanh Vel m] + be) Iy = 0y % tanh (C
Input gate layer Output gate layer

Sigmoid
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Hyperbolic
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- DE KR E 2A|2F CIEHHE resampling

- AR AIS A|ZE2 11AI~1564]
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- AEF(MEIF): A, IR
T & =T 25 4F(top)2t st (bottom)E LM £H
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STE LtEH
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VPD 0.047969 0.194032 0.133373 0.163132
RH -0.00866 -0.17286 -0.04972 -0.10052
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[ MH ADlER AETR 2 MY ]
(2He - A 22, %)

HE 2020 2021 2022 2023 2024 2025 CAGR

M| AH A= 138 151 166 183 201 220 9.8
¥ ZX: Smart Agriculture Market by Agriculture Type (Precision Farming, Livestock,
Aguaculture, Greenhouse), Hardware (GPS, Drones, Sensors, RFID, LED Grow Lights),
Software, Services, Application, Farm Size, and Geography - Global Forecast to 2025,

Markets and Markets

[ 201E 5 A& 7|32

The global smart agriculture market is expected to be valued at
USD 21 8 billionin 2025, growingat a CAGR of 8 8% during the

ol ]

9.8%

forecast period,
Growingeconomies such Q ’T|'| [| Intensive investmentsin the The smart agriculture market
asBrazil, China, and India aquaculture technology, adoption of forhardware Is expected to

o provide huge opportunity \
inthe smart agriculture

market

afnil

the smarifarming technologyby the
farmersand the growing focus of
farmerson livestock are prominent
reasonsforthe growth of this
market

The smart agriculture marketin the
Americasis expectedtoreachat
USD 8.3 billion by 2025 to grow at

aCAGR of 8.3% duringthe forecast
period

x =X
Aquaculture, Greenhouse),

dominate the market during
the forecast period

Cumently, the smart
agriculture marketisin the
growth phase and is expected
to grow further because of
the increasingadoption of
cutting-edge technologiesin
the comingyears

Smart Agriculture Market by Agriculture Type (Precision Farming, Livestock,
Hardware (GPS, Drones, Sensors, RFID, LED Grow Lights),

Software, Services, Application, Farm Size, and Geography — Global Forecast to 2025,

Markets and Markets
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Attractive Opportunities in Smart lrmgation Market
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% ZX: Smart Irrigation Market with COVID-19 Impact Analysis by System Type
(Weather-Based, Sensor—Based), Application (Smart Greenhouse, Open Field,
Residential, Golf Courses, Turf & Landscape), Component (Controllers, Sensors, Water
Flow Meters), and Geography — Global Forecast to 2025, Markets and Markets
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% Land Soil & Crop @ Plant Care

Administration = Monitoring

Administrative duties o Plant growth monitoring
Geo-traceability of activities Soil status monitoring

o Resource Planning o Precise Irrigation
Automatic Document o Precise Fertilization
Generation o Alert systam

o Plant status monitoring

o Plant-care product advisor
o Warning system

o Health risk assessment

Lab data
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