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The purpose of this research is to realize and demonstrate a system that measures and collects
environmental information using sensors and loT technology, displays time-series data and
warnings on a cloud server, and enables remote control of agriculture from locations beyond the
network domain, In the first year, we participated in the Fukushima reconstruction project, and
created a system that measures and collects radiation information using sensors and loT
technology, and displays the time-series data on a cloud server. In addition, we analyzed the
obtained sensor information in conjunction with location information and used a long-term
attenuation prediction model to analyze the data, and conducted radiation attenuation and risk
management for residents, etc. These results were co-authored as one domestic academic
conference and one English paper. These technological achievements served as basic knowledge
for converting agriculture from labor-intensive to knowledge-intensive through cloud operations, the
objective of this research, and opened up a new field of Internet of Thing (loT) technology. Another
major achievement of this project was the collaboration with local governments and researchers
from other universities, which enabled us to secure a fieldwork location, which is essential for
conducting research on remote operation of agricultural equipment. As for remote control, we were
able to realize irrigation by turning valves on and off through the Arduino cloud by operating a
smartphone application. In previous research, WiFi smart devices (plugs, switches, lights, etc.)
were controlled and monitored using a local area network (LAN), but by using the new Arduino loT
Cloud, it was possible to realize remote control of these devices outdoors using Python code freely
beyond the domain of the LAN. Remote control could be realized. In the case of soil moisture
sensors, the values of capacitive soil moisture sensors have been calibrated to enable low-cost
automatic irrigation according to sensor values. In addition to soil moisture, a sensor capable of
measuring the water level in the rice paddies was also developed and measured, and its accuracy
surpassed that of conventional ultrasonic water level sensors. The second year will be spent on
social implementation of the device, since a remote control environment suitable for low cost, ease
of use, and coding has been established.
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The purpose of this research is to realize and demonstrate a system that measures and collects environmental
information using sensors and loT technology, displays time-series data and warnings on a cloud server, and
enables remote control of agriculture from locations beyond the network domain, In the first year, we
participated in the Fukushima reconstruction project, and created a system that measures and collects
radiation information using sensors and loT technology, and displays the time-series data on a cloud server. In
addition, we analyzed the obtained sensor information in conjunction with location information and used a
long-term attenuation prediction model to analyze the data, and conducted radiation attenuation and risk
management for residents, etc. These results were co-authored as one domestic academic conference and one
English paper. These technological achievements served as basic knowledge for converting agriculture from
labor-intensive to knowledge-intensive through cloud operations, the objective of this research, and opened up
a new field of Internet of Thing (loT) technology. Another major achievement of this project was the
collaboration with local governments and researchers from other universities, which enabled us to secure a
fieldwork location, which is essential for conducting research on remote operation of agricultural equipment.
As for remote control, we were able to realize irrigation by turning valves on and off through the Arduino cloud
by operating a smartphone application. In previous research, WiFi smart devices (plugs, switches, lights, etc.)
were controlled and monitored using a local area network (LAN), but by using the new Arduino loT Cloud, it
was possible to realize remote control of these devices outdoors using Python code freely beyond the domain
of the LAN. Remote control could be realized. In the case of soil moisture sensors, the values of capacitive soil
moisture sensors have been calibrated to enable low-cost automatic irrigation according to sensor values. In
addition to soil moisture, a sensor capable of measuring the water level in the rice paddies was also developed
and measured, and its accuracy surpassed that of conventional ultrasonic water level sensors. The second year
will be spent on social implementation of the device, since a remote control environment suitable for low cost,
ease of use, and coding has been established.
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