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Main research themes and their characteristics

Information Networking, Wireless Networking, Satellite Networking

Our laboratory conducts research on information networks, specifically Non-Terrestrial Networks (NTNs) and semantic communications. We also study simulation
technologies that support this research. As shown in the figure, Non-Terrestrial Networks are aerial networks that consists of geostationary satellites, medium-earth orbit
satellites, low-earth orbit satellites, high-altitude platforms (HAPs), unmanned aerial vehicles (UAVs), and .. . _, (NWmsmalNetwm ) L mamys

other such devices in the air. These are global satellite networks and are expected to play a crucial role in 6th- 36000k — NWTYTUS
— Yy
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generation information and communication systems. Currently, more than 10,000 low-Earth orbit satellites are ' HEMY o
launched in operation, and this number is expected to grow further. In this laboratory, we are researching how 2000720000k MEO p ‘RQ\
to transmit information between satellites and what kinds of services can be provided using this information /\”
and communication infrastructure. Semantic communication is a communication method that transmits the
actual meaning of the information to be conveyed, as opposed to conventional bit communication, which
transmits and receives 0 and 1. While conventional methods aim to transmit bits quickly and accurately,
semantic communication places emphasis on what should be conveyed (purpose and meaning). In addition,
we are researching how to achieve information and communication during disasters and emergencies by
combining NTN and semantic communication.
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Future prospects

In the future, networks utilizing low-earth orbit satellites, quasi-zenith satellites, and unmanned aerial vehicles will become increasingly important. Regarding satellite-to-ground
communications, latency, bandwidth, and error correction remain key issues. In particular, achieving efficient uplink communication is one of major challenges. Semantic
communication is highly likely to be applicable to the issue with strict constraints. Furthermore, this technology is expected to lead to new applications and businesses.




