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The validity of the locations of tsunami evacuation shelter: The case of Ishinomaki City in
Miyagi, Japan

Takahiro Yamada
Research Institute of Economy, Trade and Industry (RIETT) and CSIS, the University of Tokyo
yamada-takahiro@rieti.go.jp
https://www.rieti.go.jp/users/yamada-takahiro/index en.html

1 Introduction: This study examines the validity of the Figure 1: The 2011 Great East Japan Earthquake

locations of tsunami evacuation shelters in the case of
Ishinomaki City in Miyagi, Japan. Using the historical
tsunami inundation data from the Great East Japan
Earthquake and the travel time function of network
analyst tools in ArcGIS Pro, this study reveals that so
many evacuation shelters are still located within the
tsunami-inundated risky area. The central and local
governments have started labeling each shelter as to
whether it is safe depending on the disaster mode.
However, it is still in progress, and the awareness-
raising campaigns for the residents need to be revised,
and they need to grasp where to evacuate depending
on the disaster mode clearly.

Method: This study first overlays the inundation areas
and the evacuation shelters to identify the risky
shelters within the 2011 inundation. Then, this study
also identifies the walking travel time every 5 minutes
up to 60 minutes from the non-inundated safe shelters
by employing the travel time function of network
analyst tools in ArcGIS Pro.

Result: The study found 240 risky evacuation shelters
within the 2011 inundation, as exhibited in Figure 1
(the dangerous shelters in green and the inundation
areas in blue), while 232 are outside the 2011
inundation areas in Figure 2 (the safe shelters in red).
Further, given that the tsunami reached a life-
threatening height of 3 meters within 30 minutes in
Ishinomaki, Miyagi, the residents living in blue areas
were highly likely drawn and died in 2011 (Figure 2).
In addition, the propensity of death would be higher
for the following people: children, pregnant mothers,
older adults, and those who are disabled. It is hard to
say that the 2011 post-disaster relocation policies of
people to the high ground were successful in
Ishinomaki City and many other places in Japan. Even
after the recent catastrophic natural disasters that took
so many lives, people tend to underestimate the risk of
future disasters.

inundation and the evacuation shelters within it

Figure 2: Walking minutes from the safe evacuation
shelters

4 Data:

This study wuses evacuation shelter data as of
November 2021 from the Geospatial Information
Authority of Japan and the tsunami inundation data of
the 2011 Great East Japan Earthquake, which was
compiled by Sekimoto et al. (2012) and the Center for
Spatial Information Science, University of Tokyo
based on aerial photos and satellite images made by the
Geospatial Information Authority of Japan.
Acknowledgments : This study was supported by Joint
Research Program No. 1238 at CSIS, U Tokyo and
KAKENHI 19K 13712.

Reference:

Sekimoto, Y., Nishizawa, A., Yamada, H., Shibasaki,
R., Kumagai, J., Sagara, T., ... & Ootomo, S. (2012)
Data mobilization by digital archiving of the great east
japan earthquake survey. In Proc. of 21st Geographic
Information System Conference, CDROM
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dietary inflammatory index and disability in Japanese
older people. Public Health Nutrition, 25(11), 3137-
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The Effects of Fukushima Daiichi Accident on Land Prices: An Analysis of Long-term Effects
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1. nishimura.yy@gmail.com, 2. masato.oikawal991@gmail.com
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Identifying green roof benefit priority areas within LCZs of Sumida Ward, Tokyo

J. Aleksejeva !, G. Voulgaris 2, A. Gasparatos *

' GPSS-GLI, The University of Tokyo, ? Institute of Humanities and Social Sciences, University of Tsukuba, * IFI, The

University of Tokyo

jelena.aleksejeva.n7@gmail.com

1 Introduction: The Local Climate Zone classification

approach provides a standardized and universally
comparable framework to share effective mitigation
strategies across cities (Sharifi, 2018). In this study,
priority areas for 10 green roof benefits are linked with
the LCZ classification framework in the Study area of
Sumida Ward, Tokyo.

Method: A series of analyses were conducted in order
to estimate the priority areas for green roof placement
considering the UHI effect and air pollution mitigation,
increase of subjective wellbeing, indoor comfort, and
biodiversity, noise pollution reduction, rainwater
quality and retention, energy saving, and microclimate
regulation benefits. Next, the study area was classified
into different LCZs following the method developed
by WUDAPT with the combination of manual
adjustments for increased accuracy. Lastly, following
the LCZ classification, geospatial analysis was
conducted to investigate how priority green roof areas
are distributed in the different LCZs found in Sumida
Ward. For each LCZ, the distribution of green roof
patches in each of the benefit categories of high,
moderate, and low was identified and cataloged.
Results: The LCZ classification analysis shows that
Sumida Ward mainly consists of LCZs type 2, 3, 5 and
8. LCZs showed heterogeneity in the distributions of
high, moderate, and low green roof benefit categories
(Table 1). On aggregate and across the 10 studied

potential green roofs in high and moderate benefit
priority areas, with 16% and 76% respectively (Table
4.2). The lowest, on the other hand, is LCZ5, with
only8% of potential green roof patches in the high
category, and the biggest proportion of green roofs in
the low priority area category, 32%, among the climate
zones. The aggregate percentages for LCZs 2 and 3,
and 5 and 8 are similar, however the distribution per
individual benefit differs for each climate zone.

Data: Building Heights, Building footprints, District
Use, DEM, Road Network, Green Areas — Geospatial
Authority of Japan, 2018
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benefits, LCZ2 presents the biggest number of Urban For. Urban Green, 74.
LCZ2 LCZ3 LCZ5 LCZ8
Beneﬁttype High Moderate Low High Moderate Low  High Moderate Low  High Moderate Low:
UHI effect mitigation 5541 1128 3331 6116 1604 2280 4229 1078 4693 2258 1613 6129
Air pollution mitigation 2456 5480 2064 4561 4450 989 1146 4570 4284 3190 5627 1183
Subjective wellbeing 6885 2169 946 5443 2865 1691 3602 1378 5020 3513 1900 4588
Biodiversity increase 481 602 8917 68 721 8597 1432 2087 6480 2509 2366 5125
Rainwater runoff retention 2548 7430 021 3926 60.63 012 2920 6726 355 1541 8423 036
Stormwater quality 4969 1575 3455 2610 1344 6046 7162 696 2142 5090 1649 3262
Energy saving 2500 5905 1585 4443 5002 555 2524 3888 3588 4731 3154 2LIS
Microclimate regulation 6157 2999 844 7098 2088 813 2142 2115 5744 2652 3763 3584
Noise pollution reduction 3052 992  59.56 846 401 8753 4366 819 4816 1613 215  8LT2
Indoor comfort increase 5390 2459 2151 8363 915 722 3561 3288 3151 6667 1362 1971
Total 10 benefits 1606 7556 837 1456 8043 499 804  60.02 3192 788 738 1827

Table 1: Percentage of roof surface per benefit per LCZ

Figure 1: LCZ classification in Sumida Ward
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Mechanisms contributing to VSVI’s data quality improvement for streetscape monitoring:
A case study of Mapillary in Tokyo

X. Zheng ! and M. Amemiya >
" Doctoral Program in Policy and Planning Sciences, University of Tsukuba, ? Institute of Systems and Information
Engineering, University of Tsukuba
$2236007@u.tsukuba.ac.jp

Introduction: The emergence of the Web 2.0 era has
enabled individuals to access and contribute
information through the internet, facilitating the

collection of Volunteered Street View Imagery (VSVI).

The availability of various data sources and free access
to data may contribute to a Street View Imagery (SVI)
dataset with higher quality than traditional SVI (such
as Google Street View (GSV)) for streetscape
monitoring in terms of higher temporal and spatial
resolution. However, the wuse of VSVI in
environmental audit studies is currently limited. This
is partially due to the inherent spatial heterogeneity of
data contributions and the unknown mechanisms
governing the quality control of this data. To address
this need, we aimed to determine mechanisms
contributing to VSVI’s quality improvement for
streetscape monitoring. The analysis includes the
spatial expansion process of the street network and the
evolution of relevant data features as revisits increase.
Method: The VSVI data used in this study was
downloaded from the Mapillary platform (the world’s
largest crowdsourcing-based street view platform) in
Tokyo as of the date of data collection (July 18, 2022).
The reference roads for evaluation were obtained from
the centerline road data of the digital map published by
the Geospatial Information Authority of Japan in 2021.
Imagery points were located on these road segments
based on minimum distance. In Study 1, roads
containing more than one point were regarded as
mapped roads and the expansion pattern is evaluated
based on the first mapped year. In Study 2, the revisit
value was determined by the number of distinct days

for each road. Five features representing the temporal
and spatial resolution of data were selected. The
relationship between revisits and these features was
examined using Spearman’s rank correlation
coefficient.

Result: Figure 1 indicates the spatial expansion of the
mapped roads in Tokyo from 2014 to 2021. The
expansion patterns of VSVI were found to be similar
to the non-imagery VGI. The data spread progressively
from the center of Tokyo to its outskirts, which may
imply that the VSVI platform became more prevalent
earlier in the city center. This could be attributed to the
higher number of daytime population and the greater
access to information for them. Additionally,
Mapillary exhibits two elementary spatial patterns:
exploration and densification. Over time, densification
became increasingly dominant. For Study 2, Table 1
displays correlations between revisits and data features.
The results reveal that, with the accumulation of
revisits, data quality related to temporal diversity
improves for all road types. Nevertheless, there are
differences in the correlations between revisits and
spatial features for different types of roads. Weak
correlations tend to occur for low-grade roads. This
may be due to the fact that spatial features are more
likely to be affected by other factors such as the
devices used or movement speed for roads with fewer
revisits.

Data:

Mapillary data (2004-2022.06), Tokyo

Road centerline data, the digital map (2021), the
Geospatial Information Authority of Japan

Table 1: Correlations with revisits

Temporal features Spatial features

Years of Hourly Seasonal Spatial Viewing angle
updates  diversity diversity density  completeness

Logend o Ig;}‘)‘f’e‘i{‘ays STTHF 972%%  gasEx g3k 627%%
T ™ National .
2015 auon 849%*F  O58*E  g6E**  825HE 673%%
2016 Highways
o Efafgg"“l 865%% 953k gogEr  77]%x 732
2019 Municipal
— 00 ronds T 872%%  930%%  gR4¥E  406** 700%*
—2021
Parkways/ . .
- . . . ar 8O4FF  9D3wE  gTREK 385k A36%*
Figure 1: Spatial expansion process of the Mapillary Garden paths
kk.
:p<0.01

street network from 2014 to 2021
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1 Introduction: This study aims to a weakly supervised
framework designed to train building extraction

Reducing annotation effort in footprint extraction:
An innovative weakly supervised framework leveraging open source data

Shenglong Chen !, Yoshiki Ogawa and Yoshihide Sekimoto 2
! Department of Civil Engineering, The University of Tokyo
2 Center for Spatial Information Science, The University of Tokyo
chen-sl@csis.u-toyko.ac.jp

Table 2 demonstrates

module, which proves the effectiveness of the module.
the building

extraction

models, utilizing open-sourced building footprints
data (e.g., OpenStreetMap), while relying on a
minimal number of annotated bounding boxes. The
primary objective is to mitigate the substantial manual
annotation efforts traditionally necessary for model
refinement across diverse geographic regions.
Method: The proposed weakly supervised framework
is shown in Fig. 1, which mainly consists of an
annotation correction module and a teacher-student
learning module. The annotation correction module is
pre-trained on a large public building extraction
dataset, which allows correcting geometric offsets in
OSM building footprints, removing old buildings and
adding missing buildings. The weakly supervised
module is composed of a teacher and student, which
shares the same model (Mask R-CNN). Given the
input image, the teacher model straightforwardly
generates the prediction, including the bounding box,
segmentation masks, and mask score. The image with
strong augmentation is fed into student model and the
student is optimized under box and mask supervision.
To acquire high-quality pseudo masks, we adopt the
exponential moving average to gradually update the
teacher from student.

Result: Table 1 illustrates the comparative quality of
different highlight a
noteworthy enhancement of 0.14 in the Intersection

annotations. The results

over Union (IoU) ratio between annotations and
ground truth following the integration of the correction

performance of the model under different learning
strategies. The model with weakly supervised learning
using bounding box can achieve 80% of the
performance of the model with fully supervised
learning using mask. Such performance is satisfactory
considering that the proposed method in this paper
requires little additional labeling.

Table 1. Annotation quality

Annotation BBox IoU Mask IoU
Raw OSM 0.60 0.39
Corrected annotation 0.72 0.45

Table 2. Performance of different training strategy

Training Strategy  Precision Recall F1
Full-supervised 0.84 0.81 0.82
Weakly-supervised 0.73 0.75 0.74

4 Data:

Aerial ortho-color images from Google earth (0.3 m)
and building footprint polygons from base mapping
information of Tokyo, Susono and Kobe.

Aerial images of GSI in Hyogo Prefecture.
Reference:

Cheng, T., Wang, X., Chen, S., et al (2023).
Boxteacher: Exploring high-quality pseudo labels for
weakly supervised instance segmentation. CVPR 2023,
3145-3154.

Zorzi, S., Bittner, K., & Fraundorfer, F. (2020). Map-
repair: Deep cadastre maps alignment and temporal
inconsistencies fix in satellite images. IGARSS 2020,
1829-1832.
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Figure 1. Architectural diagram of the proposed weakly supervised building extraction framework.
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The impacts of vacant houses on nearby housing prices:

Evidence from urban sites of Japan
Yuki Kanayama ! and Taisuke Sadayuki 2

! Graduate School of Economics, Waseda University, 2 Department of Economics, Seijo University

1 Introduction: Housing vacancy may lead to adverse
consequences i

community, including (1)

ykanayama@fuji.waseda.jp, tai.sadayuki@gmail.com

Supply effect: When vacant houses are left
unattended without being supplied to the market, this

disamenity effect, lowering surrounding housing
values, (2) supply effect, raising surrounding housing
values, and (3) loss due to the land not being used. This
study investigates the former two effects, which
account for the spillover effects of vacant houses on
housing values.

Novelty: Assessing the impact of housing vacancies
is essential for the evidence-based policymaking.
However, the insufficient repeat sales data has forced
researchers to conduct cross-sectional analysis in the
hedonic literature. This study introduces instrumental
variables (IVs) to address the endogeneity of vacant
house locations. The proposed method allows
researchers to examine vacant house impacts in many
regions where conducting panel data analysis is not
feasible. Furthermore, this study is the first attempt to
estimate the supply effect in the Japanese context.
Method:

Disamenity effect: This study uses data on vacant
houses and rental properties in Toshima municipality,
Tokyo, and estimate hedonic rental price function to
assess the impact of vacant houses (VH) on nearby
rents (p). To address the endogeneity concern, two
instrumental variables are introduced, such as the
proximity to uncompleted city planning roads (dR)
and the number of single-family houses within 50m
(cDH), which are assumed to be correlated with
vacant house locations but not directly affect rental
prices. The map of Toshima municipality in Figure 1
indicates that vacant houses are more likely to be

observed near an uncompleted city planning road.

A% :
{Number of vacant
‘houses within 50m
0=0, e=1,0=2,
= 1h10=3.5, 0=6.8
' City planning roads
— completed
_ — under construction
wniw— nOt undertaken
uncompleted but should
be completed by 2025

km

Figure 1: Rental units, nearby vacant houses, and
city planning roads (created by authors with ArcGIS)

undersupply of housing may cause surrounding
housing prices to rise, i.e., supply effect. Unlike the
disameny effect which is localized in scope, the supply
effect extends to the entire housing market. Therefore,
we use municipality-level aggregated panel data in the
three major metropolitan areas of Japan, and explore
how changes in vacancy rates influence housing prices
within a municipality by employing fixed-effects
instrumental variable estimations.

Result:

Disamenity effect: The results in Table 1 imply
that a vacant house within 50m contributes to a 2.9%
rental price decline, compared to a 1.1% decline
estimated using OLS. Our results support publicly
funded countermeasures against vacant houses.

Supply effect: The estimation is now in progress.
Data:

- Listed housing data, Mansion Research Ltd.

- Vacant housing data, Toshima municipality.

- Zmap TOWN I1 2013 and 2016, Zenrin

- Real Estate Transaction Price Data, MLIT

- Housing and Land Survey and Census, MIC etc.
Acknowledgments : This study was supported by Joint
Research Program No. 1256 at CSIS, UTokyo,
KAKENHI No. JP23K 12473, and Seijo University.

Table 1: Estimation results for disamenity effect

(e)) (2

Dummy endogenous

OLS
variables model
Dependent variable = In(p)
VH -0.0109%** -0.0285%**
(0.00251) (0.00950)
First stage (Endogenous variable = VH)
dR - 0.133%%*
(0.0433)
cDH - 0.0415%**
(0.00188)
Control variables Yes Yes
Adjusted R? 0.890
Log likelihood - 36533
p - 0.0960
Observations 12,302 12,302

The dependent variable is the logarithmic value of the monthly rental price of
a rental housing unit. *** indicates 1 percent significance level. Robust standard
errors are shown in parentheses in the column (1). Bootstrap standard errors are
shown in parentheses in the column (2). The results of the control variables are
not shown in the table. Bold indicates that VH is instrumented in the column (2).
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— I HESE OB L, EikA Y 7 — 2 % H
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23, WITERED O B 7 RE N e fEAR BB D
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1 Bhf: THA X<, UoFENMHERNICHRE S — JHEEICISHT 5.
757 BREBIR b o TRl NG L E, © 4 fERHT357—4%:
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L7 7 DHEEICEE T 2 RATHRB L 20 d
28, B2 o00MERH 5. 1 DHIZ, HEER
RPBFHREICZ LA LRETH DL ERETH
5. il 213 Epskamp etal. (2018)Ti%, M7
FT7ANANETNVCEBHEEEMELS Y T LD
KO ERRELZ TR EL TS,
2 o0HIE, EREFAMCIERICBWRE R BT
W3 HTH3, HlziE, Bollobdsetal. (2007) @
AEGET v X LT T 7l y VR EE
KELTHYH, F7- Holland & Leinhardt (1981)
DI 7 v £ L7 7 Lovész (2012) ©
graphon T, A X—ZAEPLRBARZAIMEEZ S O
77 7% BIL T B, BED ST 73R
BEERE T EEZLND 720, BT LDER
ERNE B I TEEE T, 2 OoHBES D b LIE R
WETEPEENS,

ik B0 oI iE, LEREICHD HEE
TEPEMTHLLEEZLNS, 2T VR L
777 T 5 %, &l o EEERICE] S
LIRERE 2 M VIR L EME L L CERLT
5. ZEMGEDS 11 - 5 2 MoEgRIcBE S 5
R, ZnZ R R (false discovery rate,
FDR) tH#ai/143% %. FDR (ZZEHI L 72 @K
MDD HHETH B iR OEl & OMHETH
D, B3 TH B IR D 5 HIEL < EH]
L 72 IeiiREi o B & ofEicd 5. FDR %K
lavia—nLo2 G GWRENT2E
TELEMEDERZRMT 22 LT, #HEDH
HEREHRE NS, FDR 2avtuo—115%%
HRE O AR 7 3 & LT BH i (Benjamini
& Hochberg, 1995) 23 b5 2%, €7 L DR

FHECICEME, 7 — 2 DERICHEICHEE Tl .

—H T, ETNVMREERED»RWFDR a2 v bR
— ikl LGRS e-BH 7 (Wang and Ramdas,
2022) PRE I N2, BT MK & v S [EE
BHbH. X TARIIETIE, eeBHEERZD LT
770 T AR EErT L CHVWERH T
bOLEMEXIRET 5.

BRI LZZERTICOWT, ARERTT
FDR #5 2 b=k Ticavy e —n113
ek, I 7OBMPEEZ D ERHETIN 1 ICED
CZ&khRRT. b, EFEEZAWA Y Y

[N A VZEREER) NTT V=%

BEE LR OMHL BRI L, KIRASKY:

O BHERERE 2O T FANA X Z LT/
Wz,

SEW ¢

+ Epskamp, S., Borsboom, D., & Fried, E. L
(2018). Estimating psychological networks and
their accuracy: A tutorial paper. Behavior
Research Methods, 50, 195-212.

- Bollobds, B., Janson, S., & Riordan, O. (2007).
The phase transition in inhomogeneous random
graphs. Random Structures & Algorithms, 31(1),
3-122.

- Holland, P. W., & Leinhardt, S. (1981). An
exponential family of probability distributions for
directed graphs. Journal of the American
Statistical Association, 76(373), 33-50.

- Lovész, L. (2012). Large networks and graph
limits. American Mathematical Society, 60.

Benjamini, Y., & Hochberg, Y. (1995).

Controlling the false discovery rate: a practical
and powerful approach to multiple testing. Journal
of the Royal Statistical Society Series B: Statistical
Methodology, 57(1), 289-300.

- Wang, R., & Ramdas, A. (2022). False discovery
rate control with e-values. Journal of the Royal
Statistical ~ Society  Series  B:  Statistical
Methodology, 84(3), 822-852..
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B 72 I ANBHPE O 4G 2358 B o AN B EE 1 M E
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1 B8 BEEY OMERCER TE a2 ) —
M LR AM, R T L YRR
FHEED L L THY, b DRIEYOHE
HFRLIIKRZ i ch 5. @RV VA4 7k
T —E LA 1 D R 531 D v T o Rl AR
KUOBHERLEIEEMF T o TE D, HFHD
TEBRAHMEEZI RT3, — T, BEREN
IC KRR & N7 ) 23— I SE IR I 250
2570, SHBREAMOMKBESZOFEEEY
HzsnBainsg. Ficavyzy)—1r#
75 & OE BV FHUE L IC 2T iz, H
BATOEHRNT Vv ZADIENEECH S, *
TCAMIETIE, chbav sy ) — FEMOH
BATOEERILORT v vy v 2BET 57
DI, BEEY D3 v 7 ) — FEMOERE, A
&, B oMM %O 22123 5.

2 HiE: HASE® 1,859 ofTEGIE (2020 4)
ZHEH RS & LT, Zmap TOWN II (2003 4E,
2009 4E, 2014 4E, 2016 4E, 2020 4F) DELEY D
GIS F—2 ki1 Licary sy —F,
Bk, KM 7x & OEREMREEEZHEF T 5. F 7,
HRE & (2018) 23BAFE L 7= [|l— PRI E % F v T,
B 5D GIS F—2 KT 3 2 & CHRIEE
VIOHE, K17, MROBEZ N2, chbd X
D 2003 FEH 5 2020 FFpa v 7 ) — FEMOE
R, %AR, HEOEMOIHEH~3.

3 MR :E 1 InZEEYDOa 7Y — L
EMoLEiE, AR, FHEOE({LERT. &
FEEIZ20204ET 8,823 H T + v, i AR 1% 2016
fE & 2020 FORIT 104 H T b v /4, EHEIR
57 57 b v/MELHEFFE 7z, X112 2020 £ D
wHEEOZEM M CGRRE), X2 2020 F0
LREEICHD 3 2003 £ 5 2020 FEDRAED
HAERT. EREHOCEDLTEY, $-h
ODECIREBREICHD 3 FilK AR DL
DHIFIC L REWEE R L 72, 51k, ERE O 2%
D EEL CREkof ABCHEHED Tl %

15.
R1:avr) - rEMOEMR, AR,
i O HERHREF
2003 2009 2014 2016 2020
ZHE2(ER V) 7,331 8296 8607 8736 8823
FHRBRAR(ER b /5F) 231 147 135 104
HEHE(ER b /F) 113 88 74 57

4 FRLET—%:
[Zmap TOWN II (2003 4, 2009 4, 2014 4E,

2016 4F, 2020 4F) | A StEE v Y v

5 FEE:ARITIEIL, BREEE - (i) BRETAA IR HERE
DB IR A HEtE E JPMEERF20S11816, JP
MEERF20223C02, JPMEERF20231005), JSPS
B2 (JJP22H03805,]JP20H00648,and JP23HO
0531) , MEXTEHfZ (JPJ010039) , JST Al
DGR 7 v 777 L (JPMJPF2204) 2> 5 )
BEZT-boThs, T2, KR, ERK
22 CSISH:[FEfFZE (No. 1036) iC X 3 B D —#F
TH 5.

6 SEWR:
HHRR A, BRRAEERER, IER (2018) Y
DA T D[Rl —PEHIE % F W 72 BRTER T R I
B2 EFrEOHER. [BREEHREE), 32, 13-
18.
s, RAINERM, @AREE, BRHEERER
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AREFAL Yy 7270 —0fFEy F U A9,
[ AR 2 G (BiHE) 1,71 (6) , 11_309-11_317.
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BYEHETE T3 2 C, AOomEiiEYT 3 ik
DEFERED SN TWwE, L L, A%
OHIT L K& RBEREZAET 2720, @Y L
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g2, 2019 72 &), LU, KEaiae2=m
B E OB ERE XTIl Twi v, 2 2T,
ARTE T ICB T 2 HEH0S Befi E - HAR
IR, EREGR % > TRV AL O P sk HE
EHEE T 2 FIEORE L Z OBGEE (T - 7-.
J7iE R, BEA i X OIEYIAREE L T
AL, BB OIEMRT — &2 238 = ISR H Rl HE
REEEHEX E L2 £, 1hdigs (2021)
DFFEEHCT, FFE - LHfEHEE L HESHE
2 S /NHBI A D R D SE TR T — & (BUF
NS AT TS 7 — % ) ZAERL 72, RiC, fF
THIX (2022 E) OB ONEYRY v 7 —
& NI TS T — 4 2 RS T o L
<, il % DY Z OV HI LT B /N o
it SR EE e LS L. 5T, KGE
FEESF IR 0 (KR, 1 (BAiR), 2
(GBS ©3 v ZIicnfL, FifskiET <L
LT3 LT BT 207 e LTHAL
72, 77, 2No OEYITRLICE D X O HEE
BREVID L, /B L Z2FifgkiE 7 v & af & e
2X51Tsz T, BT — 2 BERLZ. §i
WC, BT — 2 2 HwT, VGG-16 &~ — &I
FHSKHEL VOB EHET VEREL /2. Ol
DEE ke L, ImBEEE vz, ik,
BERL-ZETAEEFHICERAL ARV T — 4
FHAWTHEORIEZIT > 7-.

3 MR LIcTHRRZRS. £, SHKIE

DRERER LICRT. IiffkfEL L1 & 2 Tk
2T DIIET 90%LA 1 & JEH I @K HET o JE
TE 7z, —J7, FfSKEEL < 0 Tlix F Al 74%
&, fDFTfEKHEL ~ v & R TR MK - 72,
COFERD O, FEHE - mIS O Rl <l EE 7
SFEDSVIRETE B3, AKFTR O Hiulsk o ) BERG B o s
DBUETH B Z L B0h o7z, SHRITEFESOH
MIcHE T EE L2 PLIcSGERED 5.

4 FRHLET—%:

- Zmap TOWN II (2020 4F) : kX &4k v ) v
AEE - LHREHAE (2018 4F) ¢ RBATGHE
- EBHA (2015 4F)  RBEERER

- R mR T — 2 (2022 4F) : Google Map

BIEE - AWFZE IR K CSIS HFEFZE (No.1170) @
RO —ERE UCEML 72, 7=, RHFE AN
3¢ (B) (20H01483) oo~ <TH 3.
KRELTHEER LV,

SEM ¢

B EEF - JIIRRBAD - & (2019) RS
CHHHRE T — 2 2 HWERY T L DAL X
noHEE, TGIS—HE & JSH ] , 27(2), 9-18.
(PR - g - Blthis, (s o
B v Rr—0 v ik AR Y v 2 LD
TS T — & DEAFE, CSIS DAYS 2021 fiff%e 7
72+ 77+, Cl12, 2021.
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F1: RAEAKEEL R IC BT B RIS SR
Fris ke IEfif=R HAER RIS F fi
L~ (Accuracy) (%) (Precision) (%) (Recall) (%) (F-measure) (%)
0 98.39 92.00 62.16 74.19
1 98.39 99.09 98.48 98.79
2 98.39 97.13 98.45 97.78
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GPS (i EFHRAMTICE T 5 7Y v b 4 IHEEEOBHSE & IR
HA L D EA 2 R
WEHEKSE 7 — 29 4 = v 228, PHGEHEEIERT €7 ) v 2050, SHALKER DT H R AT TR
takaaki-aoki@biwako.shiga-u.ac.jp
https://takaakiaokiwork.github.io/

3

IS
N

1 B : GPS I X > T A4 DBEhE DS, EkEE CFDE FCIHEATE R,

POV TARA LICHFETES X SICRo7.
HAERAED 720, MEERIZZY v MEIC
Eitaenzd., 7Yy b A X188 100 £ —
Fov, R2TIE 50 X — P L DEMRBRET — 2%
RftI vz, BRGEET—283E0E, %
OWFFRICHZA LD, FEEE, #ia v FEGYE
KaRMhe, WHHREPE LIV ALELHHET
HEHERTW 3,

LaL7—2i3—hH, SECRAxTws7
b Lty K113, EREM7 v &2t
DEMTTATIICAER L 72 GPS T — & D HE A
THD., AEYRTY v b4 ERICK - T,
FEBIC I ERWERIIFEL I EDL LT,
fiE->T/ A X% ANREFHDOY 7 F L etz T
L%95. EHNTIElkm * 500m - 250m 72 & D Hii
Aoy all KDEHDPERTH 5 —MICTIEE
TR, ROBEfEL D DM RV BB THD L
H3EHE & LT % (Shinomoto,2010). AE ]I /&
fRAGEZR 7Y v A X EBEIRLCTLE ) &,
T2 0EHEEEER, BoiimErE L fER
Bh 5.

T2 LY RSy A XEHET S

FTEREL 2OMERTHLN % 72 (Rudemo,
1982; Silverman, 1986; Jones, 1996; Heidenreich,
2013) . L2 LitEE#E% GPS 7 — &4 ic#
TE720ICiE, MkIREHFELRD 5. kL
DIG XY v TN EBANLE AR 2 O B T
7LD ERELTCEA, Ll GPS T—413%
DRFED LT 5. ANDONMEFER T <X
<, HOoOMERBIIHEKRENTH 2. #l
ZIENFEDO TR, FELbRET->TH
BLCTw3, HoHbic— ATFHEs w3721 T,
Z ORI TR ET ) T R ERAFE
T2, AXVIDIERT Y v IR EE ST L LE
B 5.
258 T — 2fgbrcid, TIERT v v st ]
BT 3R fThnTw 3 [1]. 2 oFiETl,
77 W1 ERHEETS T, ERT Y v R
B A A 72 {2 B L T 5,

—77, WERFIMNT & EREIT L DX ¥ v 7k
KE W, FERYICiEED b KRk~ —T71AM
BB TH L. —HT, ZEESHTICE W T
B IHAERERITH Y, T X —2HEESE
DM T 5. EEE, TERE R AT

THMIC T 7y VRTOMFREZEREEL

7272 TIE, RUBROREMEREE OB EE
ATLEIZ®, HEBREPKREIFEIND
T & T T 5 (Rajdl & Lansky, 2014).
ZD-ORFETIE, REMEELEHLE 77 /W
TR FIRHEE 3 2 Tk 72 IR L 7-.
R REREE VT, 2022 4E 2 H 9:00-10:00
DOEZH, HE 10km PUS Y 7% 5 2 HfH]
2, wmER7 )y A X EBMEE L. I
T—2BBREL BN, &ERZ7) v FYA
AWNELed, Vv FIVviicks, 57
— 2B T B RE 7Y v b A RRIFN & B
bhicL (K2), w#@7Y v b3+ A4 X208
136m fLECHEITH & o T B, ZHITREL
HEED, T—2EBDOEBAT — VIR L
TwieEZLNE, SRBRIIZDORT— LDl
JRIZDOWT HERL 720,

4 ERELET—4:

[7Ta 774 r"2K— b | stk 7w 7y
v Fr— (202242 H)

FEE : ARWFIE XA CSIS2023 47 LR 7E 2 SR
HFETEE L O, HFEBISE No. 1237 DR D —
WMELTEMLZ, CICRRLTHELZRLE
W,

SEIH

[1] T. Omi, S. Shinomoto; Optimizing Time
Histograms for Non-Poissonian Spike Trains. Neural
Comput 2011; 23 (12): 3125-3144.
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[F &b RE | OFIMICBET 3420 RERORE
— BRI, FERE, HERNERE L OB#EICOWT -

AN/ ]
I BB (R IR PR 22 R

a-ehara@hirokoku-u.ac.jp

http://www.hirokoku-u.ac.jp/

1 Bpt& - 2o REERHAHZONICIHEIT K 21 4

D 44,211 5 64 H1 3 D 207,659 A~ & &by
L (E4514E, 2022), EFICL2TED D
CHEHD 207G S T3, (2N ARZER
HRE T LRBONEHMN3FOFEDDHMK -
flf%ic X 35T 1E, 5~9 R TIERIETD 3.0%
10~14 K Tix 304% %8z 5 (JEE5E%E,
2022). EffvEKL - EEROL, FELD
EBICAED O, BRCHZTEDOER
DRRAPLRASFY L OHEN A N ALK T
H 5.

M3 1) 2 ERFO R AT &b O /AT
DoflEe LT, T7FELbRE] REHIRL T
3. [cEyia] LiF, \REAEEcTE
DICBEZRMET IR TH Y, REDOHEE
DECARELESHT R EEZFHL TEL T
w5, L2 L, EICEFEECHEtH o7&
LN LEBEEZFHLTCWED, Zhbd
BHE2 L EHRHBNICEET 2 780 0L
FIAZEBOMICIZHBER D 2 D5, £7-, ZHilC
IR0 EBH Y, [TL8bRE ] OFMHEEK
BEDX ) RBEREBEELTWE 22T+
TR E TR,

Z 2T, [Py RE |0 HERZ RN,
HOPRR 70 B, SFRE, FHiZ &I X o TR 5
B &2 1T\, FIFIC B4 2 BN A B 5 2
e R Tl B
HEREERPEEBET 2 [0A LT EHE
AR 2 & 2017 4E~2021 4EEE ICHiB & 2 2/ L
7= [ &b 5] (I 64 20T, FIFHE% 20,992
N, WHBIETMIZEE T &) OFIHERE T
ReELT

HiXHT (R BRI 3R 3 2 ) 2RI EAL & L,
FIAE B 2 AP SHE (2 A Bt cHIL
350 A oS, BEl (R - #1) HH
BT 2/ (15 sk oG, BUERICERE
LT 1 ERBoFROES, [TELRE] 205
1, 25X U3 mBINICEETZTED (15 %K
W) o AN, =i (4~6 H, 7~9 H, 10~12 A,
BUE1~3 H), F5E, [Trd a5 ffEtho
BIEHE (BafaEE T, &H, Zofhot,
BRER) 1< X b ERGEAHT E 1T - 7=,

3 @R WX [T fgE ] offERe [+

EhEE | b 1km, 2kmBERNICEFEST /MR
e FAEBOMIC R IEOHBEATFELE (B :
0.169 5 X 100.194). L22L, 3kmEHND/NE
M e ofICZEE M %R0 d o 7z,

¥ 7, TXETD [F & f5t | OFHFE L F
I 350 J7 P s ol &, JE~FRME R, ST
CEET 2/NEAD & DI IZIEDRIES, HEitH
WICET 21 8d oflG & oficiza ol
Roir-.

x HX-AdH7Y of &b BEMHFLIH
2 BEIFOHT (F &b BE DS 1 kmE N R A&
R, PIEFRE0.357)

BELRY FEREX
=%

(E#) 0.496
£EUN3505 AR H (2ALL L, %, 20194F) 0.196 0.002
BBHHEO/NEEIE (15K, %, 20205) -0.138 0016
REMICEEIERBOHTDOEE (%, 2020%F) -0.037 0.497
BN A 0.094 0.351
EAER 0.182 0010
BEMS1kmEREE/NE (FA, 2020%F) 0.169 0049
FHQI(4A~6A)&H%E

FHiQ2(7TA~9A) 0.021 0.716

FHIQ3(10A~12H) 0.097 0.102

FHQ4(EF1A~3A) 0.161 0.007
01T EELEE

20184 /& 0.029 0.679

20194 -0.071 0.331

20204 & 0.035 0.583

20215 0.257 0.001
BN EMHEEE

g -0078 0.174

ZDHDT 0.118 0.080

4 ERLET—4%:

MR (M) 0ALEC & EMEA 2
L ATEbRESY T —2
[500m £ v > = JIFERHERE A D 7 — & H30) ) E
RS lik)
BWE: CERZVLAZE T LR ERKE % HE
ZE, FIHICBT 2 &R 2 Wiz 2 & F Lz (A1)
(OB L E &S EME] IcEHL £,
SCHRHE ARt & 2 LRI LA 0 B D HE
HEHEFE JPMXP0619217850 DBk %% 1 % L
7=. ¥ 72, K CSIS H[FEIFFE No.808 Dk D
—E LCEMBL L Lz EEvzL 7. Flik
FRICBES 2BRFHIZH ) 2 A.
SEXHE -
NPO EARET LI RBRELHE Vv X2 -0 T U
(202) [ 7+ & b &£ & i€ 2 v T |
<https://musubie.org/kodomosyokudo/>
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RSF Y A2 7 8RB O EHFHEERR & Bl - RRIcBT 2 HTRES

JiTa 2,
SR AT R,
kawamukai@gsis.u-hyogo.ac.jp
https://uhkawamukailab.wordpress.com/

B : 2016 FEOE R T — 256 HHEEE O JE1T LA
¥, B HIBRPARET AT —200n
FRBRBE L UOBHERFL I, =TT —
2% NFL T2 BIGHREBIIEF ML T %
72 (FYENT, 2023). 0T —XDHNE
CFEEEICOWTHBR I L ICEEIHEH D0,
— D IHER FIR IR CTIE SR 7 — & DRk
mEINTW S, TEEINEHIT Tl 2016 4EiC 2

~—bFo T A EBICHTTORY HAZFHIEL,

BLE 2 7 Eifti# i L 7= HF0 A A 5 - s
DF%E R &I X WEARE - milinE e & OTE
WHEANTE 2 RF DV —E ROEHPLEKET
7Y ORI ERA BRI AR T Rb LT
72, DA EEICZ NSO A X 0 [1E

HosfE A B RERE2ZHL Tnb. £,

A4 6 Hicix, f2 - 3 - 4FEE I
N2 L = REFERAEOER T — 2 T
B, flE T2 /LT3, 22T, Kif
7%ClE, MU A—FvF—xe LTI n
TW3HSFY # A5 - BLE & ZH g DB g
L BRI e S h T v 3 Y
KB T — 2% FHL, b0 RAFY A 2
Z KON g O BRI & X B 50m HiFH P D
IRV, B, ek oEROWER R &
oW T REHGHAE o EHEERICHE T L,
EFHEE O PE R L TREBFHEORIE D S
b, MHROROREICET 3 EE | Zo g
R & DBIRE ST L 2R A BN T2

2 TR SRR TN 2 B I I B A B &

FAFEHAL CoEl X a7z 16 Hglic 7 — X & HEEE
L, 7tz S0 L 72, 16 Husk o s ic RS0 A

) Ih T REAEER

uuuuu

A T RO OB & X5 50mfEIc
X 2 @S o PR, EIREOER, ke
it 2 WER % ko, TRERFHE D [BHIE -
SR RN R O HEE ] O IEH TR B e T P
T O Pl & DEAfR % WET L 72,

BRI 1 3R X A VO LERFTIEE Y
BHRICHIX R o (BRSO HEE | o e B
CBIL T, ] - [t | oREH XK
ERLEFERTH Y, K2 13X DRI A £
75 h 6 8 50mEIPH O EE 3 2 R E 2 &
HIX N O 2R IE R ChR L 72 f5iEfE &, [P
PR OHEE | DL IO WT [T - [
WiE | & T IMEEOLEOEMKTH S, T D
KR O I A A 7% H 6 % 50m O HifH O
EikB oW E B E 0.075 % Fhl 3 Hlic s
W TR R SR D HEME | o /& B At X &
AR & w5 ERAE O Lz, hic b ETco
SHBDORSFY A A THEDFKIEDHT OERICRE
ZHE 2500 0BEELERLIBEOLN TS,

4 FRHLET—%:

[T 4 A5 BEAE T v B R 2t o ) e o
I

[T Y A A Z BB FT IO RAT Y BRI ah s iE
e Il

AR AT | E e

[HHEE 2 A L 2EREFEE (Y —AL2) ] H
T+ H e

5 SEXH:
TUHLIT023), [H# F 2 HH ki s T 3

=7 v 7 =20 BMIRKK],

https://www.digital.go.jp/resources/data_local gover

nments/
0.8
CEEIF
0.7
e JUF
ﬁ ¢ kmey
¥ os . R .
S ‘i,
S Lt
7 os N
8 o EHAE
8
04 oAy
tFAE

0.3
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BERLE

M 2: [B5FY H A 7% BEAEEH N o B iR
L PASSER I BT B R - e L
L 72[&E O LR o B X)

B 1t imom REFSFHE CH T THIU -
SOBEAOWREE] CBIL T N - [0l
] &L mEE o lRICBE S 5 3N
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BULIEWIECE 042 Wil 5 2 e OB 7 — 2 0 1 ABATHE L 2 ABTIRO IR
i %k
BRI TR AR 2y

hisaai@swu.ac.jp

1 B x~— 1+ 7V (Rvk) T —F =29
REEAT L, (MEERSIS CE, WE0ETH
728, 2 —Y =19 5 EEIEIRECS O s
LIEHINTW S, i, A~=txHWZ808E

EED, M (2023) TITRRHBI B 5 I 4 A
TEAEXy 7RICRKRERRYDPA LR N L
BT L 72, 72, BB X v TEKP535%TH D,
HEFREE D B HUI Sl o B 7 — & o IEfEM: 1

WEREEFZE 13, 2 —F —2BOELHMOREETH
5L RAMEE TS, AR CIELTLHE
JEEHI & IXR S 7k 2 0 RIc, 2= & T
BICIEERAET 2 2 L CBOLITEI 2R 2 r
wWhrtEZTWS (M - #Bih, 2019). 2—%—
DWEIFICIE L2 v T v Y O EIIEATH %
—7, JM‘“L%'I‘%iﬁ%ﬂ%fv&m:—%—ﬂ:ﬂ
THHEREEEO L4 I v 7IcBElT 2RI 7%
Wiw, AT, 21— —0BDEITE & R
TE ZECERMEED 2 4 2 v 7% 2= Kk
ZOCHRIT 5 e A HEICEZ 5. AR IEZ
D 7= O — MAEFIT [\ T 72, ZFRY 72 HET
5 — Z BB IC D W TRREE L 72 e,
JTEE F BEERR 6 2 FTICERE L 72 iR <, A
RERT7 7V W 2 BElo b H 5 =il
KB (1) 21To7=. 77V TlZ, (i, #E,
IEEOEHRZIST 2 & & bic, S2EEER
BcfE DI 2> & 5 2 % [ 5 EF‘EJ% AZ NN
fBTHRRT L., ZOEMICZ—F—=28F, L
ZDNWTNER Ry T L2028 T —2L 95,
—77, 2Kflo £ b H 5 TR TIERKIC, BGE
WAFMEEINTHEWL - TH 5 9 ST %
MHENICREA L TH S I HAT — 2 DEUS L 7.

DHFLOEL BV W FERZE.

ARETIE, THH D EFIAEET 1 ABT,
2 NS B AN EDr—=2137% L) TES
By TRPERLZ0WEET 5. 2 NMHOGED T
FVIC Kk 2EMFEREA I v 3L NTHRE
D, Xy TREFMHAEICHZKL WX SR L .
WR:ELLIC1L A» 2 Ml EBEL Yy TRDK
Hep 7o ZEEHREZRT. | ATHOVI NDOES
2y FRIZFEE T 502%, 2 AHOEEIZFY
55.7%CT®H o 7z, HHLETIE 2 A3 5 23%
PEVIER L o 7.

1 AT & 2 AT % 2 vz v 2 [ DL AR ER
LCWAHERE I 2 4 L ninnyzo, BUR A
NEZHEBR L CABHIE L 8 E % v TR OBR
RT3 L IINEETH - 72,

WRIZIC, O 2 v TH 50%A D 2 F T EEA
YTz 2 oODBEREREL, 74 ZFHREE
ﬁota*é XL1%6k&DAﬁﬁﬁk%é
Ky TERIIHERERBRIEIZED b d o7z,
ERLEZT—4
HiETih_72EbH 2 T KIEFER TG L =T
— &, 2021 F~2023 F 5 HICEML 7z, O~
116 %57, xR %2 2 WX R —ErE o EES

HiE (7 70) YV TAEAL LhpOoF v+ 4 +T MEBRDTNWB D, 12— 27 2 —F =i 56.

H Y IERES & Bbh b —J5 Tl ic tiﬁx%f« 5 HHEE : AW XK CSIS H[ERFFE No.1166 Dk

&, oy ogE XD IIMEREN ICEE T Bo—#E LCEML. £72, AWFECHAL

% —J7C% OIEMEMIC 3 EBRE o l*‘jjfem HEAT 7V OBFE, RFIIBIEFLES T T

WX OVBRARET 5. KfETIET7T 7Y Lih W53, ZZICEHLTHEERRT.

MOEET — 2 85— 2EG% &2y 7R 6 SEIW:

M7 - $BIAFHAC (2019) HiTHiD 24 2 v 27D
RWBCERES i 72 ~v = 77

7Y B KRR~ (8D L], 15 (1),

) 47-60.
/ _ HAF (2023) BLCHHRALE O 7% %<+ <)
~ ET B 1w OHEIT — 4. LIRS 19
SEALTFHT R | 44-45,
EHHEA > 5% 284 > WEEA) 1 : FAER O AL B 5 5 7K

BERT —4 BERT—H
(77)) (#2)

B BT BEyTERG)
BYklT3 ﬁt—%é 0-25 2550 50-75  75-100 | -
P IE £t Hh 1A 3 11 15 3 50.2%

1: £5 525 & HAEROBIE ZAH 6 22 43 13 55.7%
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ERTCHIBERE A XN T T v b 74— LRI HEEE OERK L HE
I Bzt BR WERER 2, A A4S, /NE HRER
DZARERSE RAGKRODIICHEN,  2HAURY: ZRIEWEAITE R v & —,
SRR AR S A, R R AR E R
hyamal@fc.ritsumei.ac.jp

https://yamauchi-inochu.github.io/homepage/

1 Bh :ntE, ¥ — 2B A b I A ZANN—2 T 5

v b 7 #—24 &, HMD (Head Mounted Display)
%72 VR (Virtual Reality) O FIFH2HEA TV
5. b, —HoHoREICEAINLDD
» DA, WHEE CORKEHIZIZEAL ER\, &
H oL, HtcHE L 72 i o = RO EER &
ARN=RATF v b7 %—2L0D VRChat IR
L, HEBIEROSLUAED T & 284 (Sea Cliff
Byoubugaura -E 7 B RE-) ZFRL 7%,
ZOERBEEER LA (LNIED, 2023). KB
&TlE, BIEHKHET VR Ef2EELEZY,
O DSEEAN & T o TN Z KR LR S
J\ 7 HOME DR AL 720 L7z, 2 DD
TV — BT, 13 AEDANDBREM IH
A RLI-Z D0, VR OBAHBEEFEOZM & L
THHL 2RSSR SN Lo L, EX
LOEBEOIMRE L, VREROBIECELTY
5—EDNTH o7z, LFLD X 57 VREM ML
HHE~OICH Z T 2 546, @RESLKEE
ERNRETHERBMLETH L. £ I TRIFET
1, EBERCRAAICAREM ORI & ZHLY
B~DRERMEKIEL, =XocHFFHR, HMD,
ARNR=AT Ty b7 3 —L%IEHLZEMD
BIFRe, — R 7 HBRBCE ~ DG D Al REME I &
OEIR S D SRE A I > W THRET L 7=,

HiE Ao RE X, BETCET-HTHD
ERAEL A 2 DORFEETH o 72, WA IZ NS
Fo— e L TARERICSIL 2720, FE[iC

VR X ZRN—RICONWTDFREF 2 LT\,

REpEICR, HEOHL L LTSMEMKIEL 7-.
KEFDARER T, RF IR L 22BN I =

L72220%M%E2RTH bolz. —D2HDZERIL,

BRJE 7 R ORI DR A E T & 5 X 9T, HiE
DI F LD A2, Bt cifg L -5
B, OB, EO 3D ETFALLE VoA TV 2
PR YEERELTWS, 2 0HDZ%EMIE, EFK
DR 7O —Eo Y 7% HEICKEE L 7228
L, HEREIEcE2bDTH L. KEKTIE,
BHMOBBPUYHDOT ATV P I TAICXDY,
BEEONREHF—DVRZEMica 74 v+ 352
LixEd, 1 AT OoBMEAHELTCD S o7 &
PRI IC I, NREDVBR TV IS %E PCOE= X
—CTHRRPL, WEROBIELHHIIL 7.

3 BRAEMofifgoEe L, [MEHRL T

B 1:HMD % %5 L 72 VR KR D RF
WL Wb Y TAT, BARYED D, [falin
FIFIC & RAATT %, TENlER X 0 550 23
W] DX IR ETRTERYED 572, —J T
WoMHICELTIE, T2y he—5—0EEn
L], [ouedn], MENTHw3 Ao F—
FRBE | OB RLED o 7. B icowTd,
(M %2 PR THBELTW S 720, ZERHNOB
BICHERS 23220 B | &\ o 72 [SRE S b 55 X 7z,
SH%DOFE : VR oZM 1z, BFOBM IR X
D EEKD B ¥V ENRE IR T E 2 [HEHE
25 %55, ORI EOMES 2T 5729
DTRPBEL W25, 3 X ML EDHEFES
FAENKH VRIS Z I T 2 ELERT 2
BERRons 720, 2 A E LTH HMD %l
HALEBEOEEAENL ZEREEE WL S,
)5 <, ABHM D X 5 7% VR ZEZM %2 TFHF A4 v 3
WL, IFEOHBHE CHIROFHEE £ & ®,
ZnEkMEFICHHAT 2EE cEERH B T L
OEEE 2, VR Bl & HUBREH o2 LR L <
Bt 22y pETH 3.

BIEE : AFHE I, FERPOEEDFE LG
HiF A ZoN—2 70y 2 b (TR, A48
A, REEFSEE, T 5 5 1K, BARIAT K,
RHEARK, B BERK i IHhitouizzn
72, IR LTHEART.

SE R
N2« BTG RER - /ANVERER - /hO & - 8
fgE— - B (2023) VR & * & v — 2l
BEHLE7 4=V K7 — 2 BEORE L HE.
2023 FEHAMB EAEF MRS RESE
38.
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GPS u i — %7z [7e3 b RAFY | {EE) D FHH

G 2R, WE

L R SN

VIR SE v A T LR LA RS LA 7 0 77 L, 2HIRYE Y A T LERR LS T, SR

1

REFRFGE TR RHER i T 8K

BhB © Ml oo FLSF 0 SRED I, ek, B BB
Hc X ERHICiThbN TR 72, Zhickht L, BT,
HABALTITb NS [0 BAFY | iE#h23 3 H
Ih, BTIRECE T 2REANRBILNED —
S  LThifEtExT T w3 (BT, 2019). 7«
BORSFVIE, [vr—Fvy, Yaxyvs, "
Y1, ROBUOE, {EDKe %o HEEE 21T 9 B,
il oS o TR Y 2179 1, [Skatt
RELFEEPHEEIOMA ICARRICHEMETE
% | 5T, 2019) HspvigEich 5. Lo L,

B RSFY IR 25T - AERERE S A
< (KEEF, 2023), iHE)D 7 FZREHR 127D
nTwzn, K% Tid, BRILXKD [7h s BAF
DIEEN | X RICGPS v A — I X 3 EHIZ1T 5.
ik RVXD [7255 BSF 0 i8] 1%, 2
SEE T -C 2020 4E 9 HICBtE = h, HITE 2,804 A
(2023 4 1 H 30 HIRgR1) oB8%E 28, AL
< Hh R, 5T, NECEE2{ToT\w 3,
FENRE ZEFREDOHND 207 L TH Y, 2022
£10 H~11 AoRo 28R, GPS v 4 — (GT-
730FL-S) % [ O R5FY 77y X b & bk
WLTH W, BicoiEsificllfiziLcd o
> 7z (GHIz[RE 30 7). 7=, Haddi& %20t
L, fio ziGBh ol # 5L AL T & o 7. GPS
T —1 206 4, HECHHE I 203 4 DRI E 5

$2220417@s.tsukuba.ac.jp

"L coHb, OeEBIREAH 5 7k
s GHIAZ S 2028 10 Kdil), @RVZXWNICWwTh
DRI D EE A\, QOFEBRBENOr 7%
ML, &3 3,261 ov ZENOHRE L.
SR e Ziext L, & o 7 ok 2 HEd
TSRO X N TRENREE N, F 72 3R 1R
MUWIcE TN 2541, Hidfigcidiizn
7R ENER & iEE e SR D T 2. £ DS R,
2,757 o v ZICTEEER 0O T STz,

3 BRI 1ic, o0 o NGB O RIAL R 5)

fizmd. Sk, BEIREE-CTREE, HEHHI,
HIERIRL, ThENRFE], FBE—iAERF R & v oo 72
fEkE D o, IS E O ZR 2 0T L,
D8 RSP ) DR, FERT D By ) EE e o
HEOWEHIOPICT 2 TETH .

BEE © AfFFEIZ JSPS BHFFE JP21H01558 & X Y

JP23H00201 DBk % %\ 7=, %7z, FfEIckRL
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