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Smart Agriculture in the IoT era
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Who we are?

Science Plants’ Feelinc

NI T7HHEE <.
[ BEEIL XYV R ]

BoXf:, RERSN. AR, tYERGris VAN XRYSsF L 2L, BB W
PMYLIEROCRILVLE. PES. MAGES (OO ELATRALE. BOESNY YN
RUErSs. toNBUMBIrTUSESNNEA. RUARRTtO A =Z4, BB 28
CRERANIHTIEREROBM Y vyaArANcERs ERT I HRToFRE AN CR
BemraL pERMe Yy ’ V=2 ENOMNEENORNL 2 L ey JRERS
SEME. AR, BR. 1WA CGCERR - AALT IS 2F 00MBY A RS> TRRLY

vegetalia

Vegetaiton Science & Technology
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SMART AGRICULTURE & MEMS
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CLOUD APPLICATIO Q ENCING TECHNOLOGY
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Remote Se”sing
Field Server

Sensor Ragbot
Paddy Field Sensor

Data Storage
Application Service
Big Data ATalysis.




SENSING TECHNOLOGY

e—LAB experience

Agriculture Sensor
Co-development with NARO

Satellite (Micor wave), UAV
Cultivation status
Production and Quality

Robot with camera

Low cost air sensor
Insolation, Temperature, Humi

Low cost soil sensor
Insolation, Temperature, Humidity
Water level/temperature, EC. pH

Paddy Field Sensor
Water level / Temperature
Water gate control



Field Server

Insolation Sensor
Solar Panel on top of the
field server measures the
amount of insolation.

HQ CCD Camera

Optical 40 times zoom and

maximum horizontal angle

k of 56° auto focus lens

L ¥ provides wide range of
viewanges.

E:
i)
. Temperature/Humidity ‘\———-) " .~ Water Proof
»

Sensor IP 55 degree of sealed
; Measures the temperature structure protects the unit
' and humidity within the form dust and water
L range of -20 - +60°C, 0 - i coming through any
100%RH. \ dreciors.
. £BEZE LED 2
Soil Sensor
Foliar Moisture Sensor ,‘,_;; 1 By controlling the influence of
Permittivity sensor detects S—— salt content and temperature to
even trace amount of | | I } minimum, soil water content of
weler, : any kind of soil type can be
: \ messuedacuasly.




CONTROL of Diseases & Pests

Plant Clinic
- - - - = PatOnes
Prevention and Diagnostic System vegetalia ®mA> WnmE ‘u
for Diseases and Pests e TS EHEE Y

Prevention and Diagnostic System
for Diseases and Pests
Simple and Easy User Experience (UX)
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Field Server

Outcome of the joint research and development with
NARO (National Agriculture and Food Organization)



What is Field Server ?

Observation of crop status
and environment

Field Gateway (FG)
Access Point and Gateway Internet
function via 3G/LTE
Night Humidity and Temperature
1% n
k.. 1 » | Disease by High
8
Field Camera (FC) o4 ’ . Temperature &
Camera Function w0 J:’:: Humidity
Ir.' ‘'
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Field Point (FP)

Sensing Function
* Amount of Insolation
*Temperature, Humidity, CO,
*Soil Temperature, Moisture, EC

Integrated Value of Temperature
u Integrated value of

Insolation and
Temperature

j +

Sugar Content Value
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Automated collection of environmental data in the field
Data Utilized for Cultivation Support!



Field Sensor
Field Point

802. Digimesh)

Field GW ) Field Environment
Field Server Data Server

ool . J
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18 oint unit
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3G Mobile communication
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Science Plants Feeling---

Application software shall be required to monitor the plant’ s
status.
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Field Server
Measurement data

Amount of
Rain

Wind
Velocity
Wind
Direction

Picture

Insolation

Moisture

{

T —

Report

3

Grasp

Cognition

A

Status

Accuracy, Credibility, Swiftness

—

Decision -_— Action

Assist to improve the
accuracy of daily
operation




Field Server Installation Status in Japan
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M2M CLOUD SYSTEM
Agricultural Management/Cultivation/GAP Support/Traceability etc.

o -

M2M Short—distance communication - XML communication for
Utilize Wi—SUN for Sensor Network Information Distribution

Smart Sensor

Platform Open Platform for Field

Sensor units

o
Sensor

Linkage with smartphone technology in the & Actuator

field ﬁ

For adapting diverseness of plants, sensor interface standardization shall be required to prevent
obsolescence.
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Smart Wireless Laboratory experience

Next Generation Sensor Research and Development



Service Cloud

M2M Cloud

Wide Area Network

Field Device Network

GW/Routing

Field Network

Sensor

& Actuator
Auto detection/
Connection

O

Client Applications OPEN API
- Digital TV Applications
-PC Knowledge/Workflow
- Smart terminal
- Smartphone
Admin Management
Server Applications Device Management
Data storage
Application Data Center

internet
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Field Servers Enclosures Sensor Pod Enclosures

Config




Sensor revolution

National Institute of Information and Communications Technology (NICT)
['Wireless Smart Utility Platform:SPF] Development

3G Wi-SUN/920MHz
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Paddy Field Sensor
BN/ RN—2a 705 4L(S | P)

Cross—ministerial Strategic Innovation Promotion Program

Initiative of the government of Japan



Target Application for

Research and Development

1. More than 100ha Large Scale
Agriculture Corporation

2. 20" 30ha Independently managed farm

Research Items:

Measurement/Communication/Installation/
Cost Analysis etc.
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NARC

CURRENT WATER LEVEL MEASUREMENT EXAMPLES
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NN1000 KickOff in Tokyo at 18-May-2014



Paddy Field Sensor revolution

Rice Cultivation; An Example of Water Control
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Paddy field is Water Control! Time and Effort required!



Paddy Field Sensor Daily confirmation
with

Smartphone

Field Server 3G
Sensor Network

Automated Water Gate Control
Knowhow
B Sensor: Water Level and

Water Temperature

Communication
:Short and Medium distance
(300— 600m ~1 Km)

Power: Battery&Solar power
(Cost to be examined)



Strategy and concept of CLOP

CLoud Open Platform for applications in agriculture



Strategy and concept of CLOP

(CLoud Open Platform for applications in agriculture)

User Applications

Decision Support
System

Precision Farming

GAP Models

API (Application Interface)
CLOP: CLoud Open Platform in agriculture
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Field erver &
Paddv Field Sensor
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Cross—-ministerial Strategic Innovation Promotion Program

/Developing
New Businesses

New Apps
and
Businesses

Consortium
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Strategy and concept of CLOP

(CLoud Open Platform for applications in agriculture)

Existing Cloud-based Applications

User User
Application Application
/ Browser / Browser

Difficult to integrate Data / APIs /
User Apps

CLOP

tc_:onvlen User M2M
LIJZ,Z? Application Ag-Machines
/ Browser Field Servers

ADDPS

Y 2

Common API
Platform

Compliant with
CloudAPP Y | Op Cloud APP

Easy to integrate APIs
Can provide certification service of QOD
(Quality of Data)
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Marketing | prediction ‘1 prediction growth
| planning { | Growth
| a ; | % | ; | & m *% prediction
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management

Manual work



