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Exposure Polarization Dependence of Active Implantable Medical Device EMI
in the 5G Sub-6 GHz Band

Fuuna TSUMURA", Takuji NISHIKAWA", Shuhei WAKI', Takashi HIKAGET,
Takahiro IYAMA®, Junji HIGASHIYAMA?®, and Yasunori SUZUKI*
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Abstract  The use of radio waves in the high-frequency band is expanding in wireless communications, and there is a need
to fully investigate and study the electromagnetic interference (EMI) characteristics of active implantable medical devices
(implantable cardiac pacemakers/implantable cardioverter-defibrillators: hereinafter referred to as “"pacemakers™). We have been
studying the electromagnetic interference (EMI) characteristics of pacemakers with the aim of developing an evaluation method
using electromagnetic simulation. In this paper, we estimate the polarization dependence of the interference-induced voltage
generated in a pacemaker connector by exposure to radio waves in the 5G Sub6 frequency band (3.7 GHz and 4.5 GHz) of the
5th generation mobile communication system using electromagnetic field simulations based on the finite element method. A
high-precision numerical model of a pacemaker placed in a simulated human body (phantom), which is used in EMI evaluation
tests, is used in the analysis. A half-wavelength dipole antenna is installed near a pacemaker to investigate the relationship
between the polarization of the exposed electromagnetic field and the characteristics of the interference voltage that is introduced
at the connector when the antenna is irradiated by radio waves.

Keywords Active Implantable Medical Device EMI, Interference Voltage, Finite Element Method
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A Study on Improving the Estimation Accuracy of Magnetic Field-Based
Positioning System
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Abstract With the recent diffusion of IoT technology, the demand for indoor positioning technology is expected to
increase. Our group has been studying magnetic field-based positioning system, and has proposed the world's first magnetic
field-based positioning system using machine learning. Although we were able to confirm a certain level of effectiveness
of the actual system in our previous study, there are still issues to be addressed in terms of position estimation accuracy. In
this study, we proposed a method to reduce the influence of unwanted signal contamination in the measurement system,
which is one of the causes of inaccurate estimation, and confirmed the effectiveness of the proposed method through
verification.

Keywords Magnetic Field, Positioning System, Machine Learning, Neural Network
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Temperature Measurement in a Tissue-equivalent Phantom by Visible Light
with a high spatial resolution

Shota Yamazaki”  Maya Mizuno™ and Tomoaki Nagaoka"

T National Institute of Information and Communications Technology 4-2-1Nukuikitamachi, Koganei, Tokyo, 184-8795
Japan
E-mail: T syamazaki@nict.go.jp, t{mmizuno, nagaoka }@nict.go.jp

Abstract The sensor size of temperature measurement devices such as fiber-optic thermometers, which have been used
to evaluate temperature increases caused by exposure to electromagnetic waves, is about 1 mm. Therefore, it is difficult to
accurately measure the temperature rising, specifically within a depth of a few hundred micrometers below the skin surface,
induced by exposure to THz waves (0.1 THz to 1 THz). In this study, we developed a tissue-equivalent phantom including
fluorescence thermoprobes for temperature measurement with a higher spatial resolution than that of traditional thermometers
and visualized the temperature distribution inside the tissue-equivalent phantom using a confocal laser scanning microscopy.

Keywords THz wave, Temperature distribution measurement, Tissue-equivalent phantom, Fluorescence thermoprobe
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