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Pioneering Study on Agricultural Informatics Technologies and
Social Implementation of Decentralized Autonomous Environmental Control
Systems for Greenhouse Plant Production

Takehiko Hoshi

Faculty of Biology-Oriented Science and Technology, Kindai University

Since 1984, the awardee has continued to conduct pioneering research in applied information
engineering for advanced greenhouse plant production based on decentralized autonomous
systems, intelligent information processing (application of artificial intelligence), and data
science. The groundbreaking results greatly contributed to the development of smart agriculture
aimed at enhancing the productivity and competitiveness of greenhouses and plant factories.
Recently, research on various low-cost bio-sensing systems for phenomics analysis, which can
be manufactured in a FabLab and introduced by researchers and growers on their own, has been
conducted. The awardee also proposed open information platforms that promote the advanced
utilization of plant production information.

The Ubiquitous Environment Control System (UECS), which can be employed to research,
develop, and manufacture advanced greenhouse environmental control systems, was introduced
in 2004 and has been put into practical use. The UECS is the only open information platform
of a decentralized autonomous system for greenhouse plant production based on Internet of
things. In addition, the awardee established organizations for research and dissemination that
support high performance, commercialization, and social implementation. A low-cost UECS
using general-purpose computer boards, such as the Arduino, was then developed so that
greenhouse growers could build and install it themselves at their own expense. Expert growers
can now implement their original algorithms for higher environmental control in their
greenhouses. The research and development by the awardee proved that agricultural informatics

technologies have outstanding usability in the practical greenhouse plant production field.





