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The velocity that an electrical signal transmits through an electric wire depends on the
effective permittivity of the space around the wire. Therefore, when the permittivity of the
space around the electric wire changes, propagation delay time changes. This change of the
propagation delay time can be easily detected by a simple electronic circuit. The method of
detecting the change of the effective permittivity around the electric wire is applicable to
various sensing technique in any field. Since human body contains much water and the permittivity
of water is very large, this method is especially useful to detect the movement of human body,

and is applicable to monitoring breathing, pulse—beat, and so on.

HO  #E

“Investigation of effects of phosphor particles on optimal designh of surface-mount-device
light-emitting diode packaging using raytracing simulation”

Tomoaki Kashiwao*l, Mayu Hiura*l, Kenji Ikeda*2, Mikio Deguchi*l, Alireza Bahadori*3
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This study presents investigation of effects of phosphor particles on optimal structure and
optical design of surface—mount—device (SMD) light-emitting diode (LED) packaging (PKG) using
ray-tracing simulation. In the authors’ previous study, effects of the reflection properties of
the PKG resin and the lead—frame silver plating on the light extraction efficiency was
investigated, and the optimisation method of the cavity angle composing the light reflector of
the PKG was proposed. In this study, the optimal cavity angle and reflection properties under
the condition of phosphor particles present in mould resin of the top—view PKG are investigated
In addition, the better conditions of the reflection properties under the conditions in which
the phosphor is contained and not contained in the mould resin are confirmed. Finally, an
optical design method of the SMD LED PKG with the mould resin containing a phosphor is proposed

on the basis of the simulation results.
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An Adaptive FEM Based on Magnetic Field Conservation Applying to Ferromagnetic Problems
S. Noguchi*1l, S. Matsutomo*2, V. Cingoski*3
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IEFE Transactions on Magnetics Volume: 54, Issue: 3,

DOI: 10, 1109/TMAG. 2017, 2754862 (2017).

We have previously been proposed a novel adaptive finite—element method (FEM) based on a
maghetic field conservation indicator and a non—conforming mesh-refinement technique. However,
we have applied to a very simple model consisting of a single permanent magnet for basic
verification of the proposed method. In this paper, we have improved an error indicator, and
tried to apply a newly proposed adaptive FEM to more complicated models, where ferromagnetic
material is included. The newly proposed method is superior in torque error estimation to the

Zienkiewicz—Zhu error estimation method in a 3-D permanent magnet motor model
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2I° International Conference on the Computation of Electromagnetic Fields (Compumag2017), PA-
A5-6 (2017).

We have previously proposed a novel adaptive mesh refinement method based on magnetic field
conservation and a non—conforming mesh refinement technique. In the proposed method, the magnetic
field conservation on element interfaces is evaluated as an error indicator, and the non—
conforming finite element technique is employed as a mesh refinement scheme. In this paper, we
have tried to apply the new adaptive meshing method to a more complicated model, where
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ferromagnetic material with non—linear property is included
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Synthesis of Adaptive Robust Controllers for a GClass of Nonlinear Systems with Input
Saturations

Kenta Oba*l, Hidetoshi Oya*2, Tomohiro Kubo*3 and Tsuyoshi Matsuki*4

*1 Graduate School of Advanced Technology and Science, Tokushima University

*2 Department of Computer Science, Tokyo City University

*3 Graduate School of Technology, Industrial and Social Sciences, Tokushima University

*4 National Institute of Technology, Niihama College

Mathematical Problems in Engineering, Vol. 2017, Article ID 5345812, pp. 1-9, (2017.10)

This paper deals with a design problem of an adaptive robust controller for a class of nonlinear
systems with specified input saturations. For the nonlinear system under consideration, the
nonlinearity means unknown perturbations and satisfies the matching condition. In this paper,
we show that sufficient conditions for the existence of the proposed adaptive robust controller
giving consideration to input saturations are given in terms of linear matrix inequalities

(IMIs). Finally, simple illustrative examples are shown.
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Decentralized Variable Gain Robust Practical Tracking for a Glass of Uncertain Large-
Scale Interconnected Systems

Shunya Nagai, *1 Hidetoshi Oya*2, Tomohiro Kubo*3 and Tsuyoshi Matsuki*4

*] Graduate School of Advanced Technology and Science, Tokushima University

*2 The Department of Computer Science, Tokyo City University

*3 Graduate School of Technology, Industrial and Social Sciences, Tokushima University
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Proceeding of IECON 2017 The 43! Annual Conference of the IEEE Industrial Electronics Society,
pp. 3015 - 3020, (2017.10)

In this paper, we consider the design problem of a decentralized variable gain robust controller
that provides practical tracking for a class of large—scale interconnected systems with
mismatched uncertainties. Furthermore, we show that sufficient conditions for the existence of
the proposed decentralized variable gain robust controller are reduced to the feasibility of
linear matrix inequalities. Finally, we present a simple numerical example to demonstrate the
effectiveness of the proposed decentralized robust control system.
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Affective Sound Modulation of Musical Instruments by using Neural Networks

Shigeru Kato*1, Daisuke Tanaka*2, Ryuto Suzuki*l

%] Department of Electrical Engineering and Information Science, National Institute of Technology,
Niihama College

*2 Department of Electronics and Control Engineering, National Institute of Technology, Niihama
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Proceedings of the 18th International Symposium on Advanced Intelligent Systems (ISIS2017),
pp. 417-424, Oct. 2017

This paper describes the sound modulation model using neural net— work. The input to the model
is a basic original sound wave and kansei degree, and the output of the model is modulated sound
depending on the kansei degree. The models are constructed for the sounds of piano and marimba.
Each model could modulate basic sound appropriately. In this paper, the experimental results
are illustrated and discussed
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Adaptive Gain Robust Control Strategies for Uncertain Dynamical Systems,

Shunya Nagai*l, Hidetoshi Oya*2, Tsuyoshi Matsuki*3 and Yoshikatsu Hoshi*2

*] Tokushima University., *2 Tokyo City University,

*3 National Institute of Technology, Niihama College

Chapter 10, Adaptive Robust Control Systems, InTech Open Access Publisher, pp. 185-215 (2018.3)
In this chapter, adaptive gain robust control strategies for uncertain dynamical systems are
presented. Firstly, synthesis of centralized adaptive gain robust controllers for a class of
uncertain linear systems is shown. The design problem of the centralized controller is reduced
to the constrained convex optimization problem, and allowable perturbation regions of unknown
parameters are discussed. Next, the result for the centralized robust controller is extended to
uncertain large—scale interconnected systems, that is, an [MI-based design approach for

decentralized adaptive gain robust controllers is suggested
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Induction heating is an accurate, fast, repeatable, non—contact technique for heating metals or any
other electrically conductive materials. Generally, when an alternating magnetic field is applied to
a metal, EMF is induced in the material itself according to Faraday’ s law. These circulating current
produce the heat generation ability which is estimated as follows: Q=RI2t Q: Calorie [J], R: Electric
resistance [Q], I: Current [A] respectively. In this study we try to develop self-heating lunch box
that can generate selective heat in AC magnetic field, and clarify the mechanism of heat generation
property by computer simulation.
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