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【提出用】

This research produce 10-m resolution NDVI in high 
temporal resolution from MODIS 250-m NDVI by using  
Convolutional Neural Network-Based Model with higher 
resolution synthetic aperture radar (SAR) data.

Downscaling of MODIS NDVI by
Using a Convolutional Neural 

Network-Based Model

Discovery of a mysterious circle 
in a pecan orchard with UAV

In this study, we established consecutive 
monitoring methods using UAV in pecan orchards 
of 64 ha each, in Arizona, USA.  Using established 
continuous monitoring methods, the UAV images of 
a three-year-old pecan orchard showed circular 
traces of alfalfa cultivation prior to the installation 
of pivot irrigation that was previously not observed. 

Development on methods for 
estimating population size of deer

Deer are currently being caught both inside and outside 
the Oze wetland area, but the number of catches 
required to reduce vegetation damage in Oze has not 
yet been established. There is need for a new density 
survey method that can determine population size in 
places that are difficult for people to enter, such as Oze.

Visualization of deer cry position 
using multiple microphones

Estimation of deer population by 
night drone observation
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Deer in Oze
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Reference (10m) Linear regression

Proposed (only SAR) Proposed

Up-sampled (250m) Linear regression

Proposed (only NDVI)

Qualitative results for 
different methods

MAE
Only SAR 0.189

Linear 
Regression 0.114

Random 
Forest 0.115

Proposed 0.107

This study uses GIS technology to assess habitat 
suitability and deer-human conflict (DHC) in Japan’s 
Taki region. It analyzes spatial-temporal conflict 
patterns and develops habitat suitability models, 
with potential applications in other areas.

GIS-Based Assessment of Sika Deer 
Habitat Suitability and Human 

Conflict Risk

Spatial pattern of DHC between 2021-2023.Ground surface temperature map on June 3rd, 2017.
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Adhesion point of an optical fiber

Data 
processing

Defect

Defect10 µs 12 µs 24 µs

Lightweight composite structures have been applied to airplanes and automobiles. For the health
diagnostics of the structures, we are developing structural health monitoring systems with optical fiber
ultrasonic sensors, non-destructive inspection techniques using laser ultrasonics, and carbon nanotube
composite sensors. In addition, we are attempting to construct an inspection system applicable to extreme
environments.

Laser Ultrasonics (Ultrasonic Excitaion)

Non-destructive Inspection System Applicable to Extreme Environments

Optical Fiber Sensor (Ultrasonic Receiving)

High heat-resistance optical fiber sensor 
with CNT-Au coating

Propagation
Excitation

Received in
a fixed sensor

PC A/D converter
Amplifier

SiC plate

Furnace

Ultrasonic inspection was 
conducted to a ceramic plate 
heated up to 1000 oC

Even at high temperature of 1000 oC, ultrasonic propagation 
behaviors can be visualized, which enables the observation 
of reflection waves from defects

Reflection wave 
from the defect 
can be observed

Laser ultrasonic visualizing inspector
(LUVI-CP, Tsukuba Technology  Co., Ltd.)

Structural Health Diagnostics with Guided Waves

Damage detection in honeycomb sandwich 
structures using laser-excited ultrasonic 

guided waves

Delamination detection in a CFRP 
laminate based on guided wave-
activated local defect resonance

CFRP
face sheet

Nomex
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Disbond
damage

Wave actuator

Scan
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Delamination damage

CNT Strain Sensor

CNT films

CFRP structure

MWCNT

Structural Strain monitoring with
carbon nanotube (CNT) composite sensor

Gold secondary coating RPSFBG sensor

Optical fiber (Silica glass, φ 125µm)

Carbon nanotube (CNT) primary coating
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