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Thesis Summary

Recent Internet-of-things (IoT) technologies accelerate wireless networked control in various
fields. However, in conventional wireless networks, it is difficult to ensure not only the network
quality of service (QoS) such as throughput but also the application-level quality such as quality of
experience (QoE) and quality of performance (QoP), which are related to communication service
satisfaction. In this study, communication control technologies that enable reliable wireless
networked control were proposed and demonstrated to improve the quality of IoT applications.

Chapter 1 summarizes the background and related studies.

Chapter 2 describes a proposed concept of “application-aware network control,” which is a
network control technology taking applications into account, and its feasible architecture.

Chapter 3 describes a proposed bandwidth-reserved transmission rate control method in a shared
wireless channel for remote motor control as an example of IoT applications, based on the concept
of application-aware network control. The proposed method determines a data transmission rate so
as to satisfy a convergence time requirement of the motor response as the QoP by considering
required bandwidths of multiple motors sharing a wireless channel and a residual bandwidth of the
network. Simulations and experiments confirmed that the proposed method could achieve the QoP
under the network load conditions in which a conventional method could not achieve the QoP.

Chapter 4 describes the proof of concept (PoC) of application-aware network control proposed in
chapter 2 for safe-driving assistance of automated driving vehicles as a use case of wireless
networked control in IoT applications. A collision avoidance system with real-time sharing of
vehicle position information was configured in a non-line-of-sight intersection. A wireless network
and access control system that combined the application-aware network control in multi-access
edge computing (MEC) servers and simultaneous transmission access boosting low-latency
(STABLE) wireless access control in base stations was developed. The field demonstration utilized
the MEC server and base station with the developed system. Multiple vehicles were operated in the
field demonstration. The field demonstration confirmed that the MEC server notified the base
station of the permissible communication delay requirement of 100 ms when the vehicle entered a
pre-designated intersection dangerous area, and that the requirement is satisfied. The coordination
of the proposed application-aware network control and wireless access control enabled reliable
wireless networked control avoiding collisions between vehicles at non-line-of-sight intersections.

Chapter 5 summarizes the results of this study.
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