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Lee Jeong Chan

Toyota Technological
Institute

Feasibility Study on an Underwater Propulsion System Using Electrospun PVDF
Ultrasonic Transducers.

In this study, poly(vinylidene fluoride) (PVDF) membranes are being fabricated via
electrospinning technology to evaluate their potential application as soft actuators for
underwater propulsion. Since the electromechanical performance of PVDF is highly dependent
on its we are i the fabrication parameters to optimize|
performance. Polymer solutions with varying PVDF concentrations are prepared, and the

resulting fiber morphology is analyzed using Scanning Electron Microscopy (SEM). This
ongoing analysis aims to determine the conditions yielding uniform fibers suitable for stable

clectrode appl . impedance are being conducted to
investigate the influence of key P luding polymer
fiber thickness, and applied voltage—on the electrical characteristics. We are currently

examining how these parameters alter the impedance profile and resonant frequency of the
device. By correlating the data with electrical we strive to
identify the optimal fabrication conditions to tune the device's performance for specific

actuation requi C this work seeks to the feasibility of

PVDF membranes as effective propulsion sources and establish a guideline for
fabricating high-efficiency piezoelectric actuators.
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Multi-Objective Informative Path Planning of Mobile Robot for Autonomous.
Exploration and Radiation Source Localization

This paper proposes a multi-objective informative path planning (IPP) method that enables a
mobile robot to explore unknown and localize

multiple radiation sources. The proposed planner extends conventional exploration frameworks
by accounting for the informativeness of radiation intensity measurements. The proposed
method is evaluated in simulated environments and compared against a baseline that
combines a Receding Horizon Next-Best-View planner (RH-NBVP) followed by MLEM-based
radiation source localization. Experimental results demonstrate that the proposed method
maintains comparable exploration efficiency while significantly improving radiation source.
localization accuracy.
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Hierarchical Spatio-Temporal Graph Network with Virtual Nodes for Thermal
Error Prediction Driven by Large-Scale Sensor Array

Thermally induced deformation is a major source of accuracy degrad:

in precision machine
tools. To obtain a more comprehensive representation of the machine’s thermal state, this
study plans to employ a dense temperature sensing system that collects thermal-field data
from several hundred measurement points. Such high-dimensional and irregularly distributed
data introduce challenges for modeling the complex heat-transfer relationships both within
and across machine components. To address this, we propose a hierarchical spatio-temporal
graph network that integrates temporal modeling with localized and global spatial reasoning.
Sensors are grouped according to the machine's structural layout, and local graph convolutions
are applied to capture i ponent thermal correlations. The aggregated comp level

representations are then used to construct a global graph that expresses inter-component
thermal interactions. A gated temporal convolutional module is incorporated to model the
evolution of the thermal field over time. The objective of this study is to develop a thermal
error prediction framework capable of handling dense sensing data and structured spatial
dependencies, providing a foundation for subsequent experimental validation and future
compensation applications.
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