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Since industrialization, civil engineering techniques have been developed greatly and cities are
being covered with gray concrete infrastructure. Gray infrastructure occupies land and adversely
affects the ecological environment. In order to review this, attention has been paid to
environmentally friendly green infrastructure (Gl) using ecosystem services, and green restoration,
rainwater absorption, and rooftop greening have been proposed. On the other hand, Gl is not
penetrating as expected because of concerns about increased costs for construction and
maintenance. Behind this is a lack of scientific data and a lack of information. This research studies
sensing methods for collecting in situ information on a geographic information platform (Geo CPS)
that fuses geographical physical space and virtual information space and measures the conditions
of urban environments where gray infrastructure is prioritized. The research focuses on designing
and prototyping a sensor system for the integrated platform (Geo CPS) from two aspects: loT/loE
of physical space and actuation of virtual space. The system is developed and tested in the WISE
Living Lab, a facility located in Tama-Plaza area, Aoba-ku, Yokohama-shi and operated by Tokyu
Company CO Ltd. Under the condition where Wi-Fi is available and power can be supplied,
outdoor Air Egg specified with temperature, CO2 provided by WICKED DEVICE is adopted
(https://airqualityegg.com/), and indoor and outdoor temperature and humidity are collected
successfully. The data is available on the Web site. At the same time, we have developed a map
projection system in cooperation with Ad-sol Nisshin Co., Ltd., which can superimpose a map on a
3D model of terrain and buildings and can detect changes in city components in the model in real
time. As a result, the one-dimensional 0T environment sensor data, two-dimensional geographic
information (GIS), and three-dimensional panorama (model) were integrated, realizing the fusion of
the physical world and the virtual world. Public briefings were held for local residents and
businesses to evaluate the functionality of the system. Next, we would like to consider a system
that can be realized even in an environment without Wi-Fi communication and home power supply.
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Since industrialization, civil engineering techniques have been developed greatly and cities are being covered with gray concrete
infrastructure. Gray infrastructure occupies land and adversely affects the ecological environment. In order to review this, attention
has been paid to environmentally friendly green infrastructure (GI) using ecosystem services, and green restoration, rainwater
absorption, and rooftop greening have been proposed. On the other hand, GI is not penetrating as expected because of concerns
about increased costs for construction and maintenance. Behind this is a lack of scientific data and a lack of information. This
research studies sensing methods for collecting in situ information on a geographic information platform (Geo CPS) that fuses
geographical physical space and virtual information space and measures the conditions of urban environments where gray
infrastructure is prioritized. The research focuses on designing and prototyping a sensor system for the integrated platform (Geo
CPS) from two aspects: loT/IoE of physical space and actuation of virtual space. The system is developed and tested in the WISE
Living Lab, a facility located in Tama—Plaza area, Aoba—ku, Yokohama—shi and operated by Tokyu Company CO Ltd. Under the
condition where Wi—Fi is available and power can be supplied, outdoor Air Egg specified with temperature, CO2 provided by WICKED
DEVICE is adopted (https://airqualityegg.com/), and indoor and outdoor temperature and humidity are collected successfully. The
data is available on the Web site. At the same time, we have developed a map projection system in cooperation with Ad—sol Nisshin
Co., Ltd., which can superimpose a map on a 3D model of terrain and buildings and can detect changes in city components in the
model in real time. As a result, the one—dimensional IoT environment sensor data, two—dimensional geographic information (GIS), and
three—dimensional panorama (model) were integrated, realizing the fusion of the physical world and the virtual world. Public briefings
were held for local residents and businesses to evaluate the functionality of the system. Next, we would like to consider a system
that can be realized even in an environment without Wi-Fi communication and home power supply.
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