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Simple and low-cost object detection method based on observation of effective permittivity
change
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The permittivity of a material is generally larger than that of air. When an object is present
near an electric wire, the effective permittivity of the space around the wire becomes larger
than that without the object. It follows that in the presence of an object, the velocity of the
signal propagating along the wire decreases and the propagation delay time increases. This
change can be easily detected by a simple electronic circuit composed of standard semiconductor
devices. The principle of this object detection method can be used not only for proximity
sensors but also for the detection or measurement of phenomena involving changes in permittivity.
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Recently, the number of households comprising only elderly people(60 years old or older) has
increased because of the falling birth rate and the aging population. According to a recent
Japanese Statistics Bureau report, the total population was estimated to be 126.59 million among
which 35.22 million people were elderly. Furthermore, the Ministry of Health, Labor, and Welfare
predicted a shortage of approximately 380,000 nursing care staff in Japan by 2025 [1], which is
the year in which the baby—boomer generation is expected to become more than 75 years old. As
the number of users of nursing care services increases, 2.53 million nursing staff will become
necessary by 2025; however, it is expected that only 2.15 million staff will be present based
on the current rate of increase. According to the official release of the sufficiency rate
associated with the number of nursing care staff actually required to serve the number of people
who requires them, which increase with the aging population, there will be a shortage of care
workers of approximately 200,000 in 2020 and of approximately 380,000 in 2025. Therefore, we
have developed a video—surveillance system capable of detecting an elderly person falling in
the absence of care workers.
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Since a magnetic field is inherently invisible, it is useful to develop effective—teaching
materials which can make beginning electromagnetics—learners imagine a magnetic field. We have
previously developed a method to combine Augmented Reality (AR) technology and real-time
simulation to visualize an electromagnetic field, however this visualization system cannot
depict an actual magnetic field. Therefore, we have newly developed a teaching material to
measure an actual magnetic field distribution by using many 3-axis magnetic field sensors, and
we have studied a method to effectively visualize a magnetic field. In this paper, we report a
developed hardware configuration and software functions. This developed visualization system
utilizes AR technology, and it is possible to observe a measured magnetic field in 3D space
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This paper deals with a design problem of a decentralized variable gain robust controller via
piecewise Lyapunov functions for a class of uncertain large—scale interconnected systems. The
decentralized variable gain robust controller developed in this paper consists of fixed gains
and compensation inputs tuned by parameter adjustment laws. In this paper, we show LMI-based
sufficient conditions for the existence of the decentralized variable gain robust
controller. Finally, the effectiveness of the proposed decentralized variable gain robust

control system is presented through a simple numerical example
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This paper proposes a decentralized variable gain robust controller with L2 gain performance
for a class of uncertain large—scale interconnected systems. The variable gain decentralized
robust controller presented in this paper consists of fixed gains and variable ones, and the
variable gains are tuned by parameter adjustment rules. In this paper, we show that sufficient
conditions for the existence of the decentralized variable gain robust controller with L2 gain
performance are reduced to solvability of LMIs
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This study describes a sound modulation system based on the use of a neural network model.
The inputs to the model are a) a basic, original sound wave, and b) the degree of Kansei, while
the output of the model is modulated sound depending on the degree of Kansei. The degree of
Kansei is the numerical value that expresses the modulation level based on a Kansei linguistic
expression, such as hardness or brilliance. In the experiment, the models are constructed for
the sounds of piano and Marimba. Three types of training data are used for each sound, and the
degree of Kansei is assigned manually for each dataset. By changing the degree of Kansei at the
input of the model, we have validated that each model could appropriately modulate the basic
sound. In addition, the modulation results are illustrated for one octave of piano sounds. The

potential of our proposed model and future work are also discussed.
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Shikoku Railway Company (JR Shikoku) has developed a telemeter system for monitoring the
railway facilities. In recent years, JR Shikoku is installing the Ethernet/IP network into the
telemeter system in order to collect the data of the railway facilities for those maintenance,
and trying to change the time—based maintenance (TBM) to condition—based maintenance (CBM) based
on Big-data analysis. In this paper, some data analysis method used in our previous study are
applied to the data from another railway crossing in order to verify its availability.
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