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1st Stage: Sensor Networks Emerged (1999～)
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Commercial Products of Sensor Networks

Panasonic Xbowelab experience

T&D National Instruments
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2nd Srtage: XBee: Becoming Popular Devices

Wi-Fi ZigBee



Arduino + XBee

XBee ShieldArduino

Arduino is an open-source single-board computer. The Arduino project 
began in 2005 to make a simple device for education and hobby.



Field Servers



Soil moisture sensor
Soil temperature sensor

Air temperature sensor
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CO2 concentration sensor
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The Newest Field Server with A Wi-Fi/3G-router
Small PC
3G router Wi-Fi Access Point



All-In-One
Open-FS (Open Field Server)

Soil moisture sensor

Solar panel

Inside temperature sensor

Wi-Fi

LED garden light with IR sensor

Soil temperature sensor

Photo sensors



Sensing LAI As Extinction Coefficient by 3 layered 
Photo Sensors



Field Servers share 3G connection.

Wi-Fi spot

3G



With Cloud Computing
“Sensor Cloud”



“Field Twitter” by using Open-FS 



Ambient Sensor Cloud System

Cloud Services
Twitter, Twilog, Twitpic, Flickr, Google app engine

Agent (Bot) HTML5 App

Fire Wall Fire Wall

Field Twitter

Yield forecast 
Irrigation control
Disease diagnosis

Fire Wall



Data Integration



Points of Attention for Data-Integration

1. Accuracy of sensor data
Especially for “ambient air temperature”

2. Meta-data about accuracy rating of sensor data



Design of Calibration Sites for 
Satellite Data



A Candidate Calibration Site for Satellite Data



A Typical Field in Tokachi Sub-prefecture
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A Sensor Network Model to Get Ground Truth Data
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“Big-data” Agriculture.

Harvester equipped with 
yield sensor Variable rate fertilization



Agricultural machine
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Standardization of Agricultural Open Cloud Platform
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Conclusions

1. Open-FS and Field Twitter were developed.
2. An ambient sensor cloud system was developed.
3. A design of practical calibration site for satellite 

data is proposed.
4. A concept of agricultural open cloud platform is 

proposed.
5. Integrated satellite and ground observation data will 

be big-data, which can innovate agriculture.


