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Reconstructing 3d Segmentation of the Urban Environment using Street View Images

Monykandy Leng*, Zongchao Gu**, Jun Cao**

Abstract: The recreation of the environment can be a complex process involving a lot of resources and time to
produce. Even if the city has been produced digitally, the maintaining and updating process would require
continuous investments. The study proposes a method to produce the 3-dimensional spatial relations using only
available street view images as the source of the input. First, the images are pre-process before producing the 3d
environments, The resulted point cloud is later combined with segmentation of the images producing a the
segmented 3d environments. This results not only the recreation of the environments but its segmentation can also
be used in other urban study purposes, such as seismic risk assessment, simulations, or data recreation for mid to
small scale study of the urban area. The researches introduce a tool to easily obtain the spatial relations of the city
using minimal resources and can be used for other urban study purposes.

Keywords: 3D ¥ 7 A7 —3 3 (3d segmentation), 3D F##%%E (3d reconstruction), 3/ 7 ~ {4 (panoramic
images), A FU—bhE=—@ (street view images)

1. Introduction

Street View images has become one of the important tools
used in urban analysis. However, the studies are grounded into
image analysis from the camera mounted on the vehicle,
implying that the analysis usually consider the 3-dimension
space as if it was flattened into a surface, viewed in 360 degrees
but from one point of view that is located at the street. With the
advancement of the 3d recreation tools, the 360 images
captured from a vehicle with around 10 meters interval can be
used to recreate the 3d environment and its 3d segmentation
(Figure 1) providing 2 outputs that can be used for different
purpose of analysis.

The introduction of the tool to create virtual environment
would enable the study of the urban area to be in an
environment that is, supposedly more realistic than flattened
images. The built 3d environment would allow for various
analysis such as, creating simulations, generating images from
other point of views or the estimation of the shaded area.
Furthermore, the segmentation of the 3d environment would
allow for assessment of the seismic risk of the space, the study
of green volumes in relation to perceived spaces (attractiveness,
safety etc.,) as the city is experienced, or the wind flow and air
quality analysis in a mid to small scale.

While it is true that the data of the city can be built manually

or has existed in some place already, the large scale 3d
reconstruction often overlook these small details and changes
which could affect the analysis if the case study is done in a
smaller scale. In addition, the data of the built objects and its
identification requires the understanding of, if not accurately
reconstructed environment, the 3-dimensional spatial relation
of the environment. In addition, some of these data are not static,
for instance, the growth of the tree in the relation to its age, the
age of the building and the building extension such as arcade,
or air conditioning unit could be changed at any given moment.
Therefore, the reconstruction of 3d environment in a traditional
way would not only require a lot of time and resource
investment to create, but maintaining its accuracy over time
would be resource consuming as well.

The paper proposes a method to reconstruct 3d environment
from a series of 360 images, using minimal resources to obtain
the similar result to the reality, and creating the segmentation of
the 3d environment, hence, creating a data that is easier and has
more data (3 dimensionality) to interpret.

2. Methods

For each segment of the road, the 360 images are collected
every 10 meters to prepare for the 3d reconstruction. After
obtaining the 360 images similar to SVIs, the process are

followed as shown in Figure 2. The images are enhanced, if
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needed, to ensure the image has good resolution. Next, the 360
images are split into 4 perspective images with the field of view
of 120 and the camera intrinsic is calculated and written in
“.yaml” format for reconstruction as it is required as an input
for the reconstruction. The calculation can be done alongside
the image transformation as its parameters are controlled when
converting 360 images into perspective images. Then the
reconstruction is run using Monocular Surface Priors for
Robust Structure-from-Motion (MP-SfM) (Pataki et al., 2025)
to get the 3d environment. Later, the data of the 3d point clouds
is extracted from the output of the 3d reconstruction and
combined with the segmentation data from the images to

produce the 3d environment with segmentation.

Imsges collection | | Image transformation 4 i i 3u

v Callection Upszaling Bl 38 model Seamentation

s =

Salitthe colar | mages Splitssgmented Images |

- -

w @ ) @) )

Figure 2. Research workflow: 1) images collection; 2) image

transformation; 3) 3d reconstruction; 4) 2d segmentation; 5) 3d
segmentation

2.1 Data collection

The 360 images are collected in an island called Koh Pich
(Diamond Island) located in Phnom Penh, Cambodia, using
Insta360 X3 with the resolution of 5760 x 2880 pixels with 96
dpi. The distance between each 360 images is approximately 10
meters apart. The studied length is a road segment of 70 meters
in total in a compact area with buildings along the road (Figure
3.). The site is selected for its variation of shapes, curvature and
distance of the buildings from the street.

However, the current Street View Images are not up to date
and the quality of the image may not need the required
resolution for a successful reconstruction. Therefore, the data
collection process has to be done manually. To get the image
intervals as close to the SVIs data as possible (10-15 meters
from one to another, taken on the road with cameras on top of
the car), the set-up is as follows:

1) The 360 camera is mounted on a motorbike at the height

of approximately 2 meters from the ground.

2) The vehicle is driven at almost constant speed 30km/h

3) The video is set to capture at 30 frames per second

4) The time where the vehicle accelerates and decelerate is

cropped out leaving only 2-3 spots where the speed of
the vehicle is slowed down to the minimum of 26 km/h

5) After calculation, the image is extracted every 36 frames

which should be 10 meters apart or less if the vehicle

slows down.
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The collected images are calibrated to ensure the north point
stays on the centerline all across images.

Parameters Properties

Distance 10 meters
Camera Insta36033

Resalution 5760 x 2880 pixels

Quality 96 dpi

Road Segment’s

Length 70 meters

Area 1: Slightly Curved Road

*  Has buildings within close
praximity with repetitive fagade
and row of trees along the road

+ The area is compact with
different elements

Koh Pich, Phnom

Location Penh, Cambodia

Image intervals  B-10 meters

(2) (3)

Figure 3. Data collection: 1) reconstruction site; 2) camera
parameters and images information; 3) characteristic of the
selected area

2.2 Image transformation

Before processing the images for 3d reconstruction, a few
factors need to be considered in order to ensure there is no
problems during the reconstruction.

Firstly, the quality of the images has to be ensured to be high,
as the low-quality images could result in fragmented point
clouds. In this case, the 360 images used is 5760 x 2880 pixels.
If the requirements is not met, Clarity Refiners Ul is used from
Pinokio to upscale the images dimensions and enhance its
quality.

Second, the 360 images are transformed into 4 perspective
images with the dimension of 1000 x 1000 pixels with 96 dpi
and the Field of View (FOV) 120 to ensure that there are enough
overlapping percentage from one image to another. Alongside
the transformation, the camera’s intrinsic is calculated and
saved in a .yaml format. This is because, the reconstruction
requires this file to operate. Since the process of transforming
360 images to perspective image is essentially a reprojection of
sphere being projected to flat surfaces, and the reprojection
parameters are controlled using the tools from ZenSVI (Ito et
al., 2024), the data for camera’s intrinsic can be calculated and
written for the 3d reconstruction.

At the same time, the 360 images are segmented using
Mapillary and the tools from ZenSVI (Ito et al., 2024) as well.
Then the segmented images are transformed into perspective
using the same tools and parameters of the normal images for
later use.

2.3 3d Reconstruction

The reconstruction of 3d environment from images has been
introduced for quite some time with a variation of tools for
different output including photogrammetry, Gussian Splat,
NeRFs, however, these methods require huge overlaps,
meaning the intervals between images has to be small which
would require a big dataset and a lot of processing time to create
the 3d environment (Fang et al.,2025; Murtiyoso et al.,2023)
(W, et al., 2025).

-P2-03-
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A new method called Monocular Surface Priors for Robust
Structure-from-Motion, (Pataki et al., 2025) has enhanced the
3d reconstruction pipeline to a point where the overlapping
percentage between images required for the process is so low
that we can use images 10 meters apart like the data from SVIs.
Hence, the tool was used to re-create the environment and
explore its potential to be used in urban analysis. The recreation
was run on the default configuration sp-lg_m3dv2 with verbose
2 to get the fast computation time and the visualization output
as well. The result is an .html file with point clouds of the 3d
environment and the estimated camera’s position as shown in

Figure 5.

3) Axonometric 1 4) Axonometric 2

Figure 5. Reconstructed point clouds: 1) Top view; 2) Side view;
3) Axonometric 1; 4) Axonometric 2

2.4 3d Segmentation
Upon finishing the 3d reconstruction the information is
extracted and combined with the segmented image. The color
of the point cloud can be re-applied using segmentation color at
that 3d point position. This will create the 3d point clouds using

the segmentation color instead of normal color (Figure 6.).

1) Top view

3) Side view

4) Axonometric

Figure 6. 3d Segmented point clouds: 1) Top view; 2) Perspective
(from above); 3) Side view; 4) Axonometric

The segmented 3d points cloud essentially provides two

different types of data in a single format, that is segmentation
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and spatial relation of the scene. Therefore, its usage can be
applied in various field. For instance, in the seismic risk
assessment (Section 3.1), the segmented point clouds can be
used as building and depth information or a land cover map. It
can also be used to generate new data including new image
generation, spatial studies of the urban fabric, or mesh
generation.
3. Discussion
3.1 Potential application in seismic risk assessment
The seismic activity is one of the natural occurrences that
cannot be prevented, and the preparedness towards the
resilience of the city is crucial to minimize its impact. The
methods introduced allows for the reconstruction and
identification of the urban scene providing the instruments to
study the potential risk zones and estimate the safe circulation
path for evacuation (Gu et al.,2024). The workflow can be used
in the following proposed diagram (Figure 7.)

F . e,

W (2)

Figure 7. Safe zone identification: 1) risk region identification; 2)
landcover map; 3) safe zone assessment

3.2 Potential application in solar exposure simulations

The solar exposure estimation in the urban scene,
traditionally, relies on the image processing from one point of
view which normally is the one taken from the vehicle side.
With the introduction of point clouds 3d reconstruction, the
solar exposure can be studied using panorama images (Zhu &
Gu, 2022) in a pedestrian path or any other points that is not
from the image input. The new generated image could be used
at that new point of view to produce a sky view factor and
estimate the solar exposure from the specified point directly
(Figure 8.). With the analysis being completed, the suitable
strategies and implementations can be explored by related
urban actors to provide a comprehensive solution specific to

that area.

(1) (3)
Figure 8. Solar exposure analysis: 1) a new camera position (red
dot) can be picked; 2) new 360 image and segmentation can be
produced; 3) sky view factor is generated
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3.3 Potential application in thermal comfort analysis
The exploration of the usage potential of the segmented 3d
environment can be expanded as well. The 3d point clouds can
be used as an instrument to obtain the 3d mesh. The resulted
mesh can be combined with on-site data to run the simulation

to estimate thermal comfort (Chen et al., 2021) (Figure 9.).

L ot

X

Point clouds 3d mesh Simulation
(1) (2) (3)
Figure 9. Thermal comfort analysis: 1) point clouds output data;
2) construct the 3d model; 3) combine with other on-site data for
simulations to estimate the thermal comfort

The usage of the 3d environments and its segmentation can
be explored and applied in other urban studies as well. The
proposed method allows for 3d reconstruction using only a
small number of a common data, street view images, and
estimates the spatial relation to be used in different scenarios.
3.4. Limitations

The proposed method has a number of potential error as it
was requiring only a small amount of data. However, the rooms
for error can be identified.

1) The reconstruction that has buildings located
considerably far from the road produce too few points
cloud which, sometimes, cannot be interpreted.

2) The area that has sharp curves might result in the case
in which algorithm cannot detect the movement of the
camera and simply put multiple cameras in the same
position producing the wrong points cloud.

3) The segmentation is not using all of the points cloud
in the 3d reconstruction.

4) There are too many points cloud to be used in urban
scale, therefore, the optimization is needed.

5) The points cloud demonstrates only the spatial
relation of the space, so its scale with the real-world
has to be confirmed

From these limitations, it is suggested to collect data with
close proximity especially in area with sharp turns and not
much distinctive features visible nearby, as it can be
challenging to reconstruct the 3d environment. Its potential
application, format conversion, and real scale can be further
studied.

However, it is worth noting that the tested reconstruction uses
only the default configuration for fast and light computation
process rather than the heavy one. Therefore, the result may

differ according to the configuration setting as well.

2 B¢ kO o
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4. Conclusion

The study proposes a method to obtain the data of the spatial
relation of the environment and segment the point clouds in the
3-dimension using only panoramic images 10 meters apart. The
constructed point clouds and segmentation can be used to
understand the urban scenes and experiences allowing for
potential application in urban studies such as circulation space

assessment, simulations, thermal comfort studies etc.
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Estimating the number of evacuees during floods using Mobile Spatial Statistics
Shinji Yamashita*, Mas Erick**, Shunichi Koshimura**, Shohei Nagata*** Itaru Morita****

Abstract:

A, BRI L0 RKENMEALT 29T, MR EEE O RE L, B I 21— a &R
A LTRNE BB TOI T D, Lo LBFEEGHE ClIai s T s 2 /0 B8 L7253l £ TRFT L T
WRWT R0, B S 2 L — 3 3 VTR EICE < ODIENE I D 72 D G 5% E 3 0 Bl S
ICRELSEBETHZENHELE > TNS.

AW I, BEITEIZ EEMICTHIT 2 Z e I 2 L — v a VORFREEEBILT 5 2
LERAME LT, OFASAINVERFE B ARERICB T 2BSEMARTET L2 FELZHEL, OFEK
DBEBERRCKERHOT — X 2O HE RO THET VERET S, ZICLY, {EEOHIKT
PR AR B KE CTOBEEEF I TR T X, MBI KEHE O RE LR I 2 L — 3 O MH
EDORERALICEIRTE 5. AR TIZOIZ W TEm L, ZooEpEZAWTEE LiokEs
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Keywords: £ /3 JLZE[f#EEE (Mobile Spatial Statistics), /K #EHE (Flood Evacuation), 7243 0 7475 (Difference-in-
Differences Method), 45 F1J 4 # H A& il (2019 Eastern Japan Typhoon), i # {# # (Evacuation
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[P2-07] Mobility Patterns of Trailers Transporting Containers and Hinterland
Structures of Major Ports in Northeastern Japan

*Huixuan Zhengl2, Yoshiki Ogawa3#, Ryuichi ShibasakiZ, Naoya Fujiwaral»® (1. Graduate School of
Information Sciences, Tohoku University, 2. Graduate School of Engineering, The University of Tokyo, 3.
Center for Spatial Information Science, The University of Tokyo, 4. Graduate School of Social Data
Science, Hitotsubashi University, 5. Japan Science and Technology Agency)

F—"7—F ! freight logistics. container transfer. mobility analysis. ETC2.0 data. portarea. port
hinterland

Ports are gateways linking maritime and inland transport and play a key role in regional
economies as well as international trade. Container trailers connect ports with domestic
logistics, and analyzing their mobility is essential to understand container flows even
internationally. This study uses ETC2.0 data to analyze trailer movements in major portsin
northeastern Japan. First, trip extraction methods from human mobility studies are applied
to ETC2.0 data to construct trailer trip chains, revealing attributes of stopped locations made
before and after the container terminals, night parking, and empty container flows. Second,
trailer flows are used to delineate port hinterlands and to compare their size and overlap. The
results reveal functional differences among ports, reflecting competition and
complementarity. This study provides new evidence on detailed trailer mobility and port-
hinterland relations in Tohoku, offering insights for logistics planning and port policy.
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Statistical Mechanics of Urban Mobility
- A Canonical Ensemble Model of Route Choice in Tokyo

Yixuan Y. Zheng*, Hideki Takayasu**, Misako Takayasu***

Abstract: This study applies a multinomial logit (MNL) framework to analyze railway commuters’ route choices
using a large-scale dataset of smartphone GPS trajectories. We design a data processing pipeline that extracts
structured commuting paths, including transport mode and transfer information, from raw location traces. The
model highlights key behavioral patterns in commuter decision-making, such as the substantial disutility associated
with transfers and the influence of station capacity on route attractiveness. Our findings demonstrate that passively
collected GPS data can support robust revealed-preference modeling at metropolitan scale, offering new
opportunities for understanding commuter route choice and informing transit planning.

Keywords: #i%Zi# (Urban mobility), #&E#EIRES /L (Route choice modeling), GPS #l (GPS trajectories), it
BRI IHT (Discrete choice analysis), #t7t71% (Statistical mechanics)
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The Influence of Sidewalk Structure and Roadside Facilities on Pedestrian Stay,
Considering Distance from the Station
- A Case Study of the Areas Surrounding Oimachi and Kichijoji Stations -

Takahiro Kanamori*, Shun Nakayama**, Wanglin Yan***

Abstract: To promote walkable urban environments, it is essential to create pedestrian spaces and environments
that encourage stays—even in areas far from stations. This study examines how spatial characteristics such as
sidewalk structure and roadside facilities influence pedestrian stays, considering distance from stations. Focusing
on areas around Oimachi and Kichijoji Stations, we applied a Generalized Linear Model (GLM) and score-based
analysis using pedestrian flow data aggregated at the sidewalk-link level. Results revealed that, in addition to
proximity, good walking environments—such as pedestrian-only sidewalks and highly rated POIs—significantly

promote stays. In particular, Kichijoji showed stays even in distant areas where spatial conditions were good.

Keywords: 7 %+ —7 7/ (walkable) , i 7E (pedestrian stay) , A E##1& (sidewalk structure) , 1B % (Point of Interest)
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Quantification of Pedestrian Wandering Behavior around Stations through Stay Point
Extraction from GPS Data and Its Challenges

Shun Nakayama*, Takahiro Kanamori**, Wanglin Yan***

Abstract: This study developed a methodology for quantifying pedestrian wandering behavior around stations by
automatically extracting stay points from GPS data. We constructed a stay detection method combining DBSCAN
spatial clustering algorithms with temporal continuity constraints and conducted analysis targeting 18 stations
along the Chuo Line. Using intra-area complete trips as indicators, we confirmed an exponential relationship with
station passenger numbers (R?=0.83) and a linear relationship with unique users (R?>=0.98). Hachioji Station
showed effects of multiple transportation nodes, while Toyoda and Kichijoji stations exhibited wandering
promotion effects from dispersed commercial facilities. However, methodology validation faces technical and
practical constraints, requiring future development of comprehensive validation frameworks combining multiple

approaches.

Keywords: [EIF#{TH) (Wandering behavior), GPS 7 —# (GPS data) . J#7EH/E (Stay point detection) , 7+ —H &

U7 ¢ (Walkability)
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Visualization of spatiotemporal variations in bus delays using GTFS real-time data:
A case study of Aomori City Bus

Kazuhiro Oshima*

Abstract: In this study, we investigated spatiotemporal variations in bus delays using GTFS real-time data in
Aomori City. We aggregated data in February 2025 into hourly grid square data based on vehicle location and
delay time information. The results of bus delays for weekdays and weekends/holidays indicated the following
characteristics. On weekdays, diurnal changes in bus delays exhibit two peaks at 8 AM and 6 PM, with delays
ranging from 3 to 10 minutes across various areas of Aomori City. At noon, the delays are relatively small, under
5 minutes. In contrast, on weekends and holidays, the bus delays at 8 AM and 6 PM were minor (under 3 minutes),
while the delays near noon were somewhat larger, around 5 minutes. These characteristics suggest an influence of
traffic, such as commuters. In addition, significant delays exceeding 90 minutes occurred due to heavy snowfall
in early February. Regional differences in snow accumulation and snow removal efforts likely contributed to the

local changes in bus delays.

Keywords: /N AFE3E (Bus delays), GTFS (General Transit Feed Specification), A > 3 =7 —# (Grid square data),

AR (Aomori City)
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RSP K ROT=DIZA VT NER— T R
I TriMet & Google (2 & > THA%E & N7 A HERY
RSB OT =2 TH Y, AAMAOLERCT L
vV E N GTFS-IP SEN OIEHER I S AER 7 4 —~
v FELTHER S TWD (ELsmd, 2021). /N AD
GTFS 7 —Z 1%, "ARNFTRERITCB T 27 V&2 Y
AF—, RAur—varyR2Eor7) s LTHRAE
nTWD (=%, 2023).

AN, HARTTO L 5 e FETICB W T, @,
WECREBEOTEERBHFE Lo TEBY, NADE

TRz R 5 2 LT EERAEEFROVLE S TH 5.

HRRATE/SA T, 2022 4F 12 A7 6 GTFS 7—# DX
PR E o7 (FARTIASES, 2024). i E CHE TR

AR TE P, HICAHORSHHIZIERR 0B
LIZUIZAEL S 720, RERERRR TH-T-. GTFS 7
— A DA TLE o TARRRr—2a VAT LR
U CRIRF ORI AN FIRE & 72 o 72

PLEEBE 2, AL TIXERTTE ANRAEZEH & LT
GTFS U T /WE A LT —4 & AW T NSRBI & &5t
L7izA vy v aTdT—XE2ERL, NREBIEDOFERLS) %
FE L. NAOMER I OREE#RE A v 2 E5t T
HZ LT, b e T — 2 L OB E A ST L, HE,
WEH, HUEZ & OFBRTTNICTRIT 5 /S ZRBIERILO L
wiTo7-.

B 1 HHRTEASZOBRE. Afh& oIS KR~
(BATFITIZEEDH D).

* IE2BR

JEFE AL R A WAL (Shunan University)

T 745-8566 |11 O VA& /I 25 15 845-4-2  E-mail : oshima24@shunan-u.ac.jp
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2. FRT—A2LET—RANERE
2.1 ERAT—4
FARTTE SN ATIX 17 BB 871 R ER SN TR Y (F

ARATER TR T, 2025), Rk o> X 9 12 2022 45 12 A LIFE,

HARTTO Web ¥ FT GTFS F— 2 B3ABEN TS

COTF—FIZIFBEROMA LR EEELHNT —

(GTFS-IP) &, EITHWAGTLERNT —% (GTFS-RT,

VT NHEA LT =)DV, ZZClRBEEEZNAT5S.

GTFS-RT & L C, HjEAL{&E (VehiclePosition) & #IiEHH

(TripUpdate) 238% O 7 7 A L TiRtS N TEY, Z0

W A AG YD 2 & TEITH O N A DA E &R

MAEARTE D, AEITRIEL LT, 202542 AD—»

AT —4%%FEH L.

2.2 TANERE
HEHRIEANZAD GTFS U TN Z A LF—2 & AT
NAONE (BEE, BRE) LBIERNMOEREY 1 R
IR L, S HITHIRM R AR T 57201, K1
DEIRIEAYT 2 (FL1km) OF—F 2B LI,

FEIIXRDOEY TH S,

O T—FBf: HARTT Web 1 b (FARTTZEES, 2024)
MNH 5578 GTFS T — X # WS 7 5. 1 BT
VehiclePosition & TripUpdate 4512 7 7 A v & 72 5.
(B E<ATHTIORNEELH D)

@ BB —% 1 B Z S IR TEITT 23T
D/RADNLE R L ORI 2 U, BIEREf o
Feah i (B, WAk, SEHfE 7 &) #5HI T 5.

@ AvvaF—FFEg 1 BHI Lt LET—4
RV, 3IkAvya (J1km) ZEIZZO 1R

IZB T D NADBEK L BIER R OFIEEZFH T 5.

@ FT—HRF T 7 ANAIT AN RS AT
CSV B CIRAFT 5.
DT — & 5 & a8 iX Python 2R L7z,
202542 H 1 B2H 2 H 28 BE CORRIBIT—4 %
TERE L, WEMAI, WEHBNCER L7z, 7238, BWFL 221
BIZHNADETIEH B8, RN DI T iHE x4
MOIEERS Uz, B3 U2 BIERE & LT 6 FD 6 21 I
ETORERERT. FFHELABB ST Tk
1TV, 20254E2 A FHAN 18 HE, L HBLH23 10 HFE
Thd. INLORFRMBIT—ZE Ay aT—2 %A
L TN RIBIEREF OHERS & HUIs oy A 2 A L 7.

3. #BR

3.1 NREBEBMOHE

X 2 1XHEARTNRIRIC BT A1/ Z & /N R IR AERERH
OHBERT. —HlE LT, 2025 H2 A1 HENS2 A7
AETo 1l BEMORRYITHD. FED2H 3 HND 2
A7 BIE, #ESHIRIERRN Y — 7 L7 D R8s 7
bhd. —HT, TABA®2 A 2 A& 3 HOEERR

FI4OMIBIE RS R 7 LES

FMHRRERAS

2/4

=
s
2

mmax —25% —50% —T5%

£,
. 105
& s
2 7 &0 o
§ 9 | E
£ | =
8¢ \/ g
V| © g
g, I, - &
£ ;Mﬁ L~ *
W, IR fIR)
X2 202542 H 1,5 2H 7 BETOFHRTNIC
BB S RIERE 028k, N CIRef 2 &2k
1795 FT_XRTONREENLER L-, BEER M
i (55 1 USAI% 25%, 26 2 WAhigk (Hyefi)
50%, 5 3 Uik 75%) & EAME (HEIIAE) %
R
(a)2025% 28, ¥8
10 50
mmmax —25% —50% —75%
&9 |
E=)
8 | a0 &
7 =
; k-
3° | *
£s | =l
™ +
E 4 mg
g H
[~} - o |
E 2 10 B
LR
1] 1]
sg38s88c¢
(b)2025%2A, £ HNE
10 5
Comax —25% ==50% —75%
$ ]
g 8 o 40 %
%7 1 =
; - :
8° v E
£ T :
g 4 \u—ﬂ\b\_____/’“‘“ zog
L
g 2 .“"""'-..----..._______.____ ~ | 1o ®
=1 ]
[
o 0

§ 88 § 88§88 8 8 8 8 8 §
5 80 MNoo™m % W @ e~ @ 3 &

X3 X2 LAk, 72771, (@ 202542 ADW-H &
(b) LHBLHORMMNE(E Y. FHA 18 HIH,
THHMAN 10 ACTHY, KT —F &HH L THEHN
L7-.

%, BlcE—27 %286, o klBoZE{bezr~d. Z
D2 HENIHRAZRRTHH Y, /S RBRERHE 0 & REAH
2 H 12 BRICH 934y, 3 H 12 BRITHI 103 45 L R ITRE
TRBIEMAE U TV, ZAULRTOE D B ORI T
BlEICE > T2 BETRECTHL I L BHEBLILSE
ZHLND.

X 31%, 202542 ADY-H &+ HHLH Tl 7288
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3/4
IR R AERF I OB L E R, ]2 ThA LRI L S, 30 Sy DFIED B B 5. MR 8 RFILF AR O /3K
A OFRIERR] (B 2a) (ZHIE 4 D 8 FE L 18 IRplZ B — FRIZJAAN 2 Hildk & FEA CIBIE N RE WA S 5. —F
7 &FEH, PRIETIX2, 3INREDCENERD. A% T 18 RFIZIZER D> & BEAL 72 HII0UR B CHEAT OISR AE
18 U 72 BEAERER 0 B KB IE 10~30 2y O T, #ll & 4 DREL 2o TWA, 12 BRI, 5~20 4 (Fk, =) @
IZIE 30035 REL D, ZHUIRBEED AL BT PRIEDSSAET DAY, KERSIEL 5 R (FRHK) OIRIE
5. TR/ S0,

TRHBA (K 2b) (220 TiE, K20k ) ICBIziEn THHAB (K5) X, 8WFFL 18 FFDIEFEN EARRIIZ )N
11 % B — 27 IR B & a7 > Tnb. 1H &< 5~10 45 (i) OBIENEODI LD, Koy
LA OBAERFRNEAEAICER X0 b/h &<, FRfET DOHIETIE 5 R (FRHE) THDH. 12 FKHTIE 3~5 5
20HIETH D, —JF, RRMETIE 12 FEE 17 e — (F) OBIENEL, 5~10 5 DBIES SAEL TS, 12
7%m7L, FRAXYBETFREL B AL ELD. RElL 8 IERC 18 I 0 b R RAICIRIE IR 23 F R &
3.2 NREBIERHEO IS T ENbng (8, 18 HHIKEMR LA, 12 EHFO

M4 L5 AviaTr—2ZRWCf{bLz, BHTRZ\N).

FH & LHBH OANRRBERFH DS E Y. X 3 DR Fo, TOLABAO 12K (X5 HFR) 1%, HFHRIEH»
BAEEZ, W8W, B 128, 45 18 Hd 3 DK DR OYHTTIL 5~10 43 (Fk, ) <° 30~60 43 (fR)
TR L. DEENRH DD, ZOFRIMEE, K2 TRLE2ALA

B (XK4) 1%, 8HEE 18 HHIC5~204y (b, #) @ BLO2HD 12 O R E RBIEICKHGET 5. 6122 A
BIENFT A TH O, 3~5457 () OBIEL 2 D5ATH 1 H128E 2 A 12 ROBIERM O Z 7T, THH
2. 8REE I8 RHIZNEN—» FTDALTHDHIS, 20~ A 12 5 (5 ) (ZBIER A K & Hro 7o RO

! 202502, * 202502, +l 202502,

- (T . (T . (o -
OBJST 01235 10203080 12JST 01235 102030860 18JST 01235 10203060

ciT'\(\
o]

(¢
¢

X4 20254F2 ORISR HBERRI OS54, AKIL 8 HE, dXix 12 B, AL 18FFOMEREARL, MAldAy
o DI L BERETH S CEH 18 H D)) . AR OARRE TH - 7= BATIHE AR NS EN D A v
2 ZR T, AEBIO®EY, BT

*| 202502, *| 202502, *| 202502
= e Y\ (rrmerEm (T -
OBJ ST 01235 10203080 12J ST 01235 10203060 18J ST 0123510203060

= Leaket | © OperSireth " & CARTO =L ealet | & OperSteet & CARTO = Lealet | © OperSteeiap contrbutnon & CARTO

M5 M4 LFER 727ZL254FE2 HoLAMA (10 BEOFE) 2201 T,
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4,4

| 20250201,
|
\ 12JST

| 20250202,
|
\ 12JST

FEEE oM TIZ, 2 A 1 B 12 B 60 L L GRE) @
PEIEL 7> TERY (K6 /), 2 H 12 FFIZH 30~60 4
(R) OEILETH-7= (X6 4). ZOKEREEITIE,
HAROFTHEHIZZ OMIR TOREE BO S SLCHRERN
DB LT-AREMERE 2 DD,

4. £

ARFFETIX, GTFS VT Z A 55— % % T 2025
2 BIZBT 5 EHTE S AORIERRE OHR & Hilk sy
fxE Atk L, EH & B OLH ORERBIF K Ok o
W A#1T o 7.

FH OB, Z@ENLLTHEES LT,
LA (BHEL 18HF) w2 oD —27 2R LTz (X2,
3a). HUs /A CTAHTH 12 BRCH T 8 I & 18 MR IE
REMI 2N K & 7o it/ 2 <, 18 BRIIZHF AR B BN 7235
AT CHIRTAYICIEIEN K& WML 57 (1K 4).

T HALH OEERFEITRE (11 B) Ze—27 %7 L,
HIm A1 CH 2RI Z ORFOBBIENA K E VT & A3k
BT 72 (X 3b,5). F4 T HIEA T b EBIERRI AN/ &
Mol

FERBICERNT D EEZOND, RMRKE 2
SEL BN (K2,5). 2025 4F 2 A3 & B 13 %0
ST-ERH D720, HIESHAIZOWTIEENL DB
Ezohb.

AENFRMEE LT 2025 4 2 HOFERE R LN, 54
DB LTUTRBTONDS.

o T—H I VLYY BT 7 A NVER KB O R

IXEEAR+S.

o WIMIEER : oo H oA, —MRHVZREEIRIL O,
o A v OHISL © X0 R IRIE AT O,
o T —X L DOIER  KBERLRRT — X L ORIKRIZ K

- CRIBR ISR G O B> it

SE X

HART 2B EERR (2024) HARMENAER (F—T 7
—#). <https://www.city.aomori.aomori.jp/shisei/jounokoukai/
opendata/1006153/1006167.html>.

HARTTA TR AR TTBORAR (2025) 7 AR A LA @ ET
. FFT7HEIA.

nHEZ@A—T T — 2 e (2023) KA@M A—T T
— & & A —DOHFFEHE ODPT £ B 7R — 4 .. TRONWARE,
201, 11-17.

EEZEE (2021) REMBOFTE L S20rT—5 OFTE
M~BERNZERT +—~ v PO~
<https://www.mlit.go.jp/sogoseisaku/transport/sosei_transport_
tk_000067.html>.

B — (2023) AFKGEA—T T =AU H—F TG
H NAREZNRED DARKDOT ¥ X VK H. TRONWARE,
201, 22-25.
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1.,/4

RFID %15 L7zfitih % GIS O#REIZEET 5 ArEetE & [RA

it M- ER R L R
Possibilities and Limitations of Touch-Based GIS Operation Using RFID

Yosuke NAKAMURA*, Nozomi ISHIGURO**, Shun NAKAYAMA ***

Abstract: In recent years, tangible GIS (TGIS) has gained attention as an interface for spatial data manipulation. However,
most systems sequentially process only a single layer, making it difficult to handle multi-layer data such as building-level

or block-level information. To address this challenge, we explored RFID technology as a tangible interface for multi-layer

operations. In a prototype using an M5Stack Core2 equipped with PAaHUB, multiple RFID readers were used in parallel

to capture tag IDs across channels in real time. While the system functioned, challenges remained, including recognition

instability and the inability to read multiple tags simultaneously within a single reader. These results suggest that while

RFID alone cannot fully support multi-layer TGIS, combining it with camera recognition or AR markers can provide a

foundation. This research clarifies the potential and limitations of RFID, presenting a direction for hybrid approaches in

future development.

Keywords: fifiil 5 GIS (tangible GIS), RFID, If%I##¢ (parallel connections) .

1. [IL®HIC GIS DEBIFREM S EE 5.
WA, Tk GIS (Tangible GIS) | & FREN DA v #
ST 4 TRERRETEY -V ORBENERLTND 2. RFID O#&ENFEDEFH
(Francesco Tonini etal, 2017). fiii1 5 GIS &%, ¥R/ EHONY HBRY, il GIS (28T RFID A
ETN A=Y VH T 2 — A LI SR S 2T EASHTWABIXIFEALER Y. ZOFHELT, B
AGISYDZ L ThDH. MBIZED 7 4 — KRy 7HIZL =DV = —=T—KD¥ 7 UPEHRI RN E W D Hil#)
D, BMINAED X FEOCERCHERK, AR 2 BETFOND. ZhEmRTDICE, EHo) —4—%
LOLHY, THI3 Y OHAO T —URBEIRET 1 WHIRIZESRE L, ZNENDO Y — X —n 87225 % 7%
TRZBNWTRERBHFEAFELNTND. RVA R A G é&%ﬂﬁ#TTﬁ(T&)é —#%IZ GIS T
L2L, GIS Domykr A 525 HELAYD iﬁ@i&%%lﬁlﬂ# oz HERERE T, WHILH L
==L AT 1208, D VA Y & BERT e 2 il T (a8 D BT S LB & 73? 5.
3B GIS 1720, %< OEIETIE, 8= POI 72 &\ AT, 29 LEEFRIISR D201, BHOY
TNL—2D LA YEXMNRE L, MOBERFHREZ RRFC — X —% 12C (Inter-Integrated Circuit) ¥k CHA L, <
B« oRTHZ L LWVERIZH S, Z OHAHIH] DOETY 7 o= THICR—V U THIEIT 22 & TEE
X, "~ R 2T OANFEANR—RFEICBEoNE 2 &
R , TEan
F TR T, BEOLVA YEBRIETES L1
B LI O AT A GRS 5. AN - ORI S

Gvove‘! —7n

DR FB & L C RFID $iff o)t & Kigtd 2. RFID #

TN T, fEBEDOAT V=7 MG~ S
WD AT ATREZR R A FFD. T e D TRRAYICHE

W E B DM G T E T, BEF ORI &
MAGbED LT, HELVA V2 BETRE RN D 1 TS AtETE

* o BASE HERFERY U7 BERFEE (Senshu University)
T214-8580 A4S W) I IFF i 2 BE X B = 2-1-1 Tel:044-712-7772 %£7-1% E-mail : ne231112@senshu-

Senshu University)
Senshu University)

e SESR BERYR Y BT — 7R
#

e (
o ERE BIERYR U —2 R (
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WA EEMET 5. RCHt &1L, 7 4 Uy T AR
L7z 2 XV T LERE7 e b=, -0 RX ET
BEOT A A (1 % n)OBEZARICT S, ik
0, VT KA KIWFHIIZ RFID OfFHERGT 548
AR OS2 B L.

2.1 N—FOIT7HEK

AHFFECTHWZ T AT A%, M5Stack Core2 % FHMT
PaHUB ##Fi L, MK T4F ¥ R/ DRFID J —&—
ZAWHNCBEfe rIRE 7ot Rk & L7=. PaHUB I3 12C 18 5% 4y
L, H3T A 2% T RLUABG L CHERiT 5729
DYERE T 2= TH Y, KR — M2 LTZNNAD K

WD ZEMTE S, Tk Y, M5Stack Core2 737
—® 12C 7 RV AZFOEKO Y —F —%IERG Y B2
THIHTE S Loz,

AHFSE T PaHUB % AV 7-#EH X, RFID UV —%—F ¥
2 —VREEZRRC T RLRAEZEL, BREE2+F0F
FEAEET D LT FLABANEET DD THD.
WHEORCEBETIE, TAARITLICERZR2DT RL A%
O HTOMLEND DN, EHET D & FIEARRRIZHE
%, ZOHIFEERRET 572012, RC~ALF T LI YT
%% PaHUB #E A L7=. PaHUB (34— k&7 L7z
RCANAELTHIDBRAABEIZTHI &T, & zF—
T RLVADTF AL ZThHh-Th, BHEZIEXRTY B2

THIATZ N TED.

X 11279 & 912, M5Stack Core2 # il i& L, PaHUB %
ﬂbfﬁﬁ@)*5*%ﬁﬁ¢5.%)*5*i@ib
T F ¥ RVICHERE SN TR Y, WEIICIIFR AL E S
NIy 7EZNENMYLT L L0k 5.

S BT, AHFZETIE MSStack Core2 DT 4 A/ LA %
FIAL, ik % 2 0 CHRRTHHMAEEA LT,
ZHUCEY, 2 —PIFHBREREI LTV D ¥ 7 OREP

RN ISR TE D, K2 1E, FERIC4 KD —4
—% PaHUB 285kt L= 2R 2R LT 5.

2. 2 YIb+bDzTEH:

V7 by =7 EICBNTIE, B =05 DA
EAR—UCTHIEL, BASEE R R DA A A
L7, BAREIZIE, V=& —Z 812 [ h— RARETZ)
AR RE = RBRshasntz) A FERIL, R
OB E MY H—E LCitdrd 2 58 L. 2
oFFRITL Y, Bl —Ac k5 - tRR %
PECZ EMTEB.

kSN T=T —Z 1%, M5Stack Core2 DF 4 A7 LA
FoREND ERIFIZ, U TIV@EZEE LT PC IZEE
SN 5. PCHITIE Python 227 V7 h&EHWTr /7% VV
B TSR L, WM DF A LAZ T ERAET 5.

3. BREELHER
AT BT DIRBEFHROHIMEL RIS 5720, HHE

BIAMMBIFR S A 7 LFERFMARERKS

2/4

REIDY =& —

M5Stack
Core2

K2 U—F—DaeR
WZHBH D RFID # 7 % AW T- WGl % 6 L7z AR
B 7 % FERICEE LI BREIZB W TIT 5. PC I T

fE LT CSV v 7 2T L, BEAID ARFRFIAYICIE L <
FRERSN TV DD E MR T 5. Frlc, “FHE FoZ 7
ZIRHERE LZBAICBOTYH, TRENREEHSH
D2 L7 KMNLITEERE STV A D EMGET 5.

3. 1 H&EEFIE
EBROFAUILL T DO L H ICERE L.
1. BEORFID # 7 EHEL, #NEhEEp5) —
—IZEET 5.
2. MS5Stack Core2 ZiEgh L, &V —F—nbDX 7
HEERT 5.
3. Core2 DT 4 AT L AIZFKREIND X 7 1D & e
T 5.
4. WTLT, YU TAE=XHD% PC T%(E - 56
T 5.
5. PCHNCARR SN CSV 7 7 A v %&BE, #7 1D
XA LR TRIEL GRS TW D N EIREET
5.

RFID Text Reader

CHB: Init Error
CHi: Init Error
CHE‘= Init Error

Init Error

B4

Total
CHe: UID 94:34+ED,..
CHi+ UID 94:2E:ED,,,
CHE: UID @4+2FED,,,
CHZ: UID 04+31:ED,,.,

K3 Core2 74 AFLAICEKRENTZF 7 ID
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3. 2 IREHER

X 3R T LI, OF 4 2AF A ki TUID
)axxmLJkwot%ﬁf&9®lﬁm#§mén
L. ZhCKY, HeOF TRENMNIBRHIN TN Z
Eﬁaﬁfﬁmf%é RAEDFER, HEDO Y —F—I
BB TEFRE LIZEATYH, Core2 NENETNLDX T
ID #1ELL HAEY, ERT 4 AT VAR TFTH L
DR SN, Fiz, YITAE=FZEULTHASN
FIERERRT DL, KX TPREHENZAAI VT T
DA ENTNDZ L LERTE =

X 4 [Z/x9E8Y, #xIX lCard detected — UID:
XXXX XX XX XX XX] & W B TRERE I &h,
Bty 7B ERHIFE L THEREROKREA <2 k23
ik =Y ARV

&5, PCHNZMRFEES N CSV 7 7 A VITiE, #7
ID & & HITHRIHBELN S A DAZ T L LTRERSINT
Wiz X 5 I2aRT K 91T, CSV iZ i M datetime,  timestamp,
channel, action, card vid] &V o7ZJERTT — & M
O, %o EBRIBREE ST TE DIRENHERTE .
4. EE

4. 1 RFID ORBHEEMIZE T 534
AREAMIIBEIC Web FEETHIM SN TWD, —iki7
ﬁ%%&~x_bfmé.Hﬁ%fi,MH&ﬂ;ﬂC7
A7 Z U L 12C T (TCA548A) AL T 7 nic
RFID VU —% —Z il L, BT ¥ X020 O AEY %
ATREIZ T DRER DS STV D (@misocal2, 2024). L
L, Web s0EHIZESWT RFID 34 M0 ORAE21T-
el A, BHBEIR - REE LWV BBENAE U
B, AHFIE TR L AL T,

FFEIC LB HATY BB LZEHRIEI 2B 2 6h
5. —o2HIE, GPIO Y= —72. jto=a— KTV
v FE AT GPIO12 MEE SALTUZ. Las L MSStack

@ CARD PLACED - Channel @
Card UID: @4:3A:ED:QA:C1:2A:81
Timestamp: 427

EVENT:CH@:PLACED:@4:3A:ED:QA:(C1:2A:81:427
STATE:@4:3A:ED:QA:C1:2A:81,-,-,-

@ CARD REMOVED - Channel @
Previous UID: @4:3A:ED:@QA:C1:2A:81
Timestamp: 432

EVENT: CHO:REMOVED: @4 :3A:ED:@A: C1:2A:81:432
STATE:-,-,-,-

X4 UTLE=FDOHS

BIAMMMBIFR Y A7 LFER

FRAERAE

3/4

datetime timestamp channel action card_uid

868 0 PLACED 04:3A:ED:0A:C1:2A:81
874 0 REMOVED 04:3A:ED:0A:C1:2A:81
878 1 PLACED 04:2E:ED:0A:C1:2A:81
887 0 PLACED 04:3A:ED:0A:C1:2A:81

X5 CSVZ77ANLDONE

Core2 Tl GPIOI2 [ZFIA CT& 9, FATHHC = T — 334
L. 207, i EERENMEELTLE ST
FITRRRELTC, VEey bEVEEDLTSZ2—R
ICEERZ .

OB, - FMREORZESE. jta— KTiEa
— FORHLEN 1 B LovfThieni=®, #4107
LRI T ERHTERVEFMBENE T LTLE
. TORER, AR IR L-. & 2 CRIRK
ELT, BE 22BN B RTAEAEEA L. Zh
&0, A ORI T X .

4. 2 {thOMAEBEEREAT & D&EE

AMFFENZ T, RFID Heffi & F 72 4 S i o [ g
EERBTRER, —EOENERHEZR TE7Z. TIXRFID
B CHEE LA Y &2 D 2 LIEFRETEA H .

RFID (34 72 Lic=—772 1D b, ThzH»
T &Y X EWo B LMEZ#NT 52 &
KIZAETH D, Lo L, BED M5Stack Core2 +PaHUB
R TIED 72 < &b = oDHIINER I N, —oHIX
éowuwﬁwf#W:ﬁﬁ@né57ig&@ﬁf%
v, BEOZ TRERCHFETET 5 & AR TR 5
AT Thd. —oHIE, MEFREZSLLRVK
Thb. T/ibb, RFID X [EDF VBN FEET B0 1%
HETEDN, [EZi2hdh) TEOHEXD] Lot
GIS I[CHEEREMMBMELZBEERZ 2N ENS A Th5S.
=2H1F, V—F—"A X0fTHD. HEOLAY
B—EICBRECE DI DR — Y — & — %N
b - ZHEET 2 2 CITBEMCTIIHFS TRV,

L 727535 C, RFID DA THEE L A ¥ & #AE v RE e fiiy
% GIS #EHTHOXRETH Y, B —F —DfE

#£1 fibh s GIS IZHWSNTE =8l & RFID & ik
7R HeE

B ZuRE - RFID: DRFAE AxXV b

A X T ERER BRESSBHIRE - BT BUHAFR RFIDARY IS Wi
MR

B -BEOBRENT.

ARZ—H— D7 —-H—EWHMY, WLIEFHE RFIDAMRY, ARH'ZM
W EEMA . {rEEH5E.

KyFeY— PREMLECTOUEY FEE FHEMTI RFIDE M
ANt FEETIRGHY.

BEE (FoPz7 BECIIBHF -7 FHE
Friv 2.

A EKT EZRA
YarvyvEry) HEaE.
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MENIRD B D.
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ek Dfibind GIS TiX, ~N—Fv =7 DANFRN—
BRICR SN D720, B—D LA ¥ LEETE T, GIS
OARBEIEREE T DITTEATE TV R o, T TR
BFETIE, B A Y 2 BEre7 it D GIS OB% %
BWIZ, RFID &z ol LieT 7o —F 22 L.
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—% RCH#HHETHRAL, Y7 hUxTHIRE—=Y » 7H|
N LV BRAESCEEZ RIS 2 B L. &K 4
F ¥ A O F| RFID HiARY AT LEMEEL, #
0 RFID ¥ 7% Rie 2 ) — & —|ZEE L7 MRGE & i
L7z, U —F—NMSE L CTH 7238 L, BRI
FICTE LS FREk &N D 2 &R STz,

BE RFID U — & —OFFIHE & 5 BT O T
WAL, TERD H—R AT ORI & 50 I e ik T
i, ), BEOAYERIEOEBR LW BATE, —
DD —F —TRIFICFHATIND X T IN—DHTH D
L, BT OAERME LV o BB ARG TE
RNZ Ll VAV ERMICEIECZ DB E TO
U —&—/ UL - ZEEENRECH D Z L Lol
BHLNZ ST, ZNHOHFIIZ LY, RFID B TO
B LA Y EREIIREECH D Z LB L.

LovL, BEFEOfMA D GIS TIE M ST & - mifg iRk
RLARV—H =72 8L, EED L OWIRBRAEIR TS 5.
ZAUE B OIS B 72y RFID & OB B
MERHDESZD. T XD IREREM & OEETIED
MESTIZ LV, filh 5 GIS 28 & 0S4/ GIS HEREA AT 5
AIREMEDS L 2 7

HEE

B ER BRI BUR I ORF BHRE KITIIATF LD
ZITIZHTD, ZReDTHELE W hEB 7. F

7o, BRASAY b — o I NFEZE KIE RPID 36 AL o ik
DETIRIILTCWeEWiz, &£ LT, BERZF L
HWEOENMIZEZL DT IEWZENWZZ A2 Z 2T
L, EEHOEERT.
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@misocal2 (2024) M5Stack TH#$ D RFID ¥ 7 % [FIRFIZ Fi 4
HX % . <https://qiita. com/misocal?2/items/e7bfdald454382e986ff>.
T., Anna, P., A, S., &Brendan,

Francesco, Douglas,
H. (2017)Tangible geospatial modeling for collaborative solutions
to invasive species management. ResearchGate, 177.

Yun, W., Ying, Z., LingYu, Z. (2024)Developing a digital
management system for museum collections using RFID and

enhanced GIS technology. PeerJ Computer Science, 18.
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filiiv 5 GIS D7D 3 RTHBEFER 7T v F 7+ — L DBE%E
—Three.js & AR ¥~—7—% A\ /= Web ~N— X 3 —

BR AE - R BES - Pl @

Development of a 3D Geospatial Information Platform for Tangible GIS
- A Web-based Implementation with Three.js and AR Markers -

Nozomi ISHIGURO*, Yosuke NAKAMURA**, Shun NAKAYAMA***

Abstract: Traditional GIS requires specialized knowledge and offers limited intuitiveness for public participation
in urban planning. We developed a web-based tangible GIS enabling direct manipulation of physical models to
control 3D representations. ArUco markers on building models are detected by Python/OpenCV and streamed via
WebSocket to a Three.js browser interface. We evaluated the platform in an evacuation-planning case study:
participants manipulated models and immediately observed changes in routes and shelter capacities. Results
showed real-time synchronization with ~0.2-s latency between physical operations and visualization, enabling
non-experts to understand spatial relationships and evacuation scenarios. Limitations include performance on
large-scale models and marker-recognition instability under poor lighting. Findings indicate a simple,
generalizable foundation for tangible GIS; future work will pursue LOD-based performance and hybrid sensing
(computer vision and RFID) to scale collaborative urban-planning workflows.

Keywords: fii#1. % GIS (tangible GIS), Three.js, WebGL, AR = — % — (AR markers) , i =21l (public participation)

1. [FL&HIC
WA, HTEESCH I W, ERSIMOE
BIREXEZHNE LIcA v Z T 7T 4 TV — LD
ZTEREATND. ZOHTH il GIS(Tangible GIS) |
X, MBI B A BRI R T 5 2 LT, AR E
FEIZ 200 BINE T b BEEA A BRSO IR BR 2 1Rt T & A1t
MAE LTCHERSNTWD. FRIOEIEICE U g
Bz ERAEDLEDZ LICLY, GIS ZMm ETHEET
D12 TEAIC W TSR 2 THUE) 2o -
AREICT 2 AR KE B THD.
fikdL % GIS DBAFE D% < 1%, BEF D WebGIS (2 &
HEMRLY —EREFEHEHALZLDTHD. FOIFEAL
2 T LG L TR LT, o< YEK) 7 i5ial
N3 WITETERENTNWD Z L OB ETFENETND &
HEWEWN. 027770 ECEIK v =TT r—
avild, XA T AT T TV =3 LHART, &
WERT T 7 47 AMHAEEFLTHIENED
—R/THD. LNLEETE, Y277 709 EThE
ﬁiiiﬂ’ﬁéﬁék&)&; GPU Zfi~7=27F 7 ¢ v 7 il
BIZT 25 WebGL OEIFAFRE SN TND. EFRDO Y
:777?% VXHFE 7 WebGL 233 A 41TV 5
BARERTH & Z OREREIL SRR %méﬂfwé.@%
72 3 WILZEMIC R D Ax OIFB &N o - FHHT

HZEERROTEFELLE XD, FOOIT, il GIS
DY AT LHED, 3T b RIGT D Z B3RO BN D.
Z ZTARBIZFETIE, WebGL (2SS A =TV —2D T
A 771 TdH5 Three. js IZEHEH L, Z OB IEH
LTiL5 GIS DY AT D HAME R T 5.

2. DRATLEBRORK
2.1 427y MElOEH
K AT WL, HERD GIS 73 2 WITHiE - TOERIEIC
BEoTWIERAZEZ, YWHRBENEELZBLE T 3
WOCHN T 22 [ & [EEAIC BME CE DR 2 12975, 2
NEFEHT B2, KT Three. js a7 v
& L7 Web N—2Dfitv 5 GIS 7T v b7 4 — L EHEE
L7z, VAT LAEEE, ~— I —R#HET 22—,
Three. js fill@= 2, ZERfFNTE Y 2 —b, VT LA
LWEBD 4 S>OFEI L R—R L M bERINS.
%4@%y1~»m%ﬁﬁﬂm%ﬁéntEﬁ%ﬁ&
— DIt~ —HF— (ArUco) W AT THREL, =
Eo:L“*é’ﬁﬁ@Jﬁ"] ICFR A E D~ — T — i RE T H 5.
PERD GIS IZBIT 5 [RMET—FDAT)] ITHYT 5.
~— 7 —ERER LR PC D Python & OpenCV (cv2. aruco)
THEATL, M L7z ID (BB U TES) % WebSocket
TTIUYP~NKETSD. 77 7P HNGEMORA T 4 7

* o BASE HERFERY U7 BERFEE (Senshu University)

T214-8580 21| W) 1Ry 7 22 BE X = 2-1-1

Tel: 044-712-7772 ¥ 721X E-mail : ne231163@senshu-

u.jp
o SPESE BERFER Y MU — 7 EHREE (Senshu University)
= = | BERFR Y MU — 7 [H#FEE (Senshu University)
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) % Three. js D — AZXMT 5. EHITIX, ~—
1 —RHTE T E TORIEITK 0.2 B (BEARHERL - RS
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2 W RFEER O R BE A L, Wik PC oo
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o, EORSE, BINE BB 2 TH L7 BRI 3D £
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ST A A R RS L, BT EIT BoxGeometry &
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TOHET— 7T 7 CHRBL, - &Y - ER - &%
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HEL CIRF 922 8T, TR - ERROAZ AN (£,
RBEWEE) & LA VHEA TRV Rz bhd. HE
WS UM (g1 TF (GL Transmission Format, 3D
ETAREIGR] F) ICHILEAETHD.
FWDOEY 2 — X, 3 WL TiZEM ECoORBEER
EIEITTHHETHD. BMREOETIISCT, &Y
Shtg L o B2 AT ATREREIR & L CHEBb L, 2A0
LR T 7w AT 5. WL BRI
FHY ) —RK~AF 7L, Ax (22— Vv NE#fe 2 —
URAT 4w 7) CTRERKEZHET S, Hx LR
DAY FA b UTHIRRZ AL S0, BINEITRREE O
SRR & BEMICEEfE T X 5.

2.2 RY—Hh—ZFFAELEA>TY
KUATLDA Ty NREIL 2.1 THRR7ZL 91
BRI OBIEER T VX VEMICKM S E 57200 AR
~— R A R LT 5. AR EE O
ID 2D AR v ——Z 5L, B A FHEG)LAE L
M EEZHEEL, FHNL ID & @t~ A X ZRE L RS
5. ~—H"—% ArUco 74 7TV DIEFK/ N — 2 &R
AL, BEEICE T TRAK 1000 O ID 2FHTE 5. ~
— T — A RITHRNCE D TR T, ATl
— 3BT A MAVEFREL Uz, ZHUIRESHERED
KB THDL—T, 11 A= VOREIEHTLLZE LT

W CE AR A A THD.
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A FIZK D~ — T — BB, —fAY72 Web 1 A
3#%@%Lt%@%%uxﬁﬁm&mwwmnE%mw
®D cv2.aruco THRAITT 5. BBITER 7 L—2h & LTH
ViAF, £FT7VL—AT LIl —I—ORHEBLEIGET
TEBHETE 1T 5. T, T ESEM AL,
W Z — B RE L Te—I—1D2RET . I 51T
VURE O H 5 FEAE & RIS RD A AT HF Yy VT L— 3
VREREHAWT, 3WTOfE L mEEHEEL, L XE
HEMIE LTz ETHBeA~JET JSON 24T 2.

ks Nz~ —n—1ERIY, 77U R
CHBAEIND. HIZIEID 20~—T—0HmHEhb L,
Bz DI HEEEY, AN 150 A, 3B 22E8D
JEHEREIRFICE XS T D, BIEIFERE UL £721% JSON
THREFRET, [F— OB % ) U A8 CHFI A
TED. BARKRITIRT L— L O & TS K S,
BYOERLE S, NWENORE, BREOFIEIERI
ns.

2.3 3RTBERDODTITv b

kAL % GIS 13A v & —7 = — ADEEFRMERTY EiF 5
NRHEDR, FHROTT My hETEDTHRILTS.
EVIEREBET D 0FAIL D GIS OILERETH Y,

FRITAKE < (O E~DOEERE L Q) t=4 —FTR
WA T D, B LR S ERECRE 7e R 2 i
LT 5, AR T—7 v a vy 70k RN
T~ ORI IEH2NH 5 (Yan et al., 2021).xFL
THEIL, TRBMERETLI TSIy hT7+—LbE LT
AR LTS (Noyman et al., 2017) . —H5 T, ¥
PR & 2 IRoTHIE OTEEITRBEO R —E A2 £ 7, R
OEFFEER RN T WV e FER S LD (Noyman et al.,
2018) . % Z CTARMIETIX, =4 — LB %2 FE
L, dFlissRux Al i35 2 & CHMZZXTTD.
Three. js D —2 275 7 (Group) THIE - BW) « JERE -
FREE - R LA YOBEL, RREUIERCIG U TR R
AR X A (- REIE) ZRIRFE 5 KL
L=, M2, 77 vV Roaiibslzrd. EmitE
RIS CTH LI L, SBATRTREREI N DA L7z ) — K-
T o UB L ORERK A2 EREDE TS, Three. js I
LB HBI A 1R

3. y—RARET«

3.1 FUFDERE

AR TIE T —AAZT 4 L LT, [HLnwrvay
BRI PE 2 SRR S L ONBEESG T D LS 71 D IR )

ZRER & Uiz, BRHTERCIEEBZO A Oz L 0 &9

DOELENEAL L, SEERFOBEEER IR O X v /<
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1 Three. js 12X 5 15

TANHENELDZ ERBHD. ko 2D #iX ETo
A CITE B R B SRIC <, SEMTORED
THHAELRLTV. 22T, fillhvd GIS Z W TEHm D
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3.2 EEFIB

FEERFIKOTN TR L. ETEW/ S—YIT AR <
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B34 5. o7 tEH%E Threejs 12 L CHIEET L
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N8B E TR AR LT L, ARRIUELE
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FUC LY, HUET — 2 2 HREAICHE LT LT D
WEHEOREIL, BEMREICESWTHBIER SN D4
TAREREI Z AR TR T 5. BEYPBEBEN S
5, EEELAECHFESN TERRBEHINS.
RREERBLTIL, HFEHN D BRI~ R & TR C
FR L, HEORBE/MN S D136 L TRE
AT D, R EICITEREC AT R O b U TR R
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RT A A TEHFEEIND. B I 2 L— a3 VOBEA,
R OMNAREMICHFECE 5 L), ROBEEE
REEEREL TS,

3.3 EEHKR

FEHEOREE, MEAEMICH L WEMEEET S &,
Threejs LO#ERHIEF /ICEIRICES BINEND 2 &
AR L. S0, #omsBAnEEIcEosx
extrusion AULERCML X, UNEHALO K/NARTEICHE
BENTo. ZORR, BEEERRK O RMEBEEERT O N

o2 % ik ECEEIIEET 2 Z LS AREL 220,

SEIAOMIBIER S R T LERBMARRERAR
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2 BB L i oD )

FEMEEELBMEIT L > THREES TV A2 B L
RTWERENFEHTEZ, K21, WEET L Web 7

Z U Y OB A R
4. BE

4.1 Three. js DATHEM ERR

ARWFE T2 Three. js 1%, WebGL % K% L4 5%
JavaScript 74 7Z U THY, Web 77 UV L THEE
D RBIAEBITE L. ZORMEICKY, il GIS T
Fe a5 MBI ORI ERR L3 W 2R
TR GCEETEZ D L WO FIERH BH. BRI
V%, IO 2 BRI AR - BB TE A RN H D,
=P —NEE LR ZAEICHELTE 5. £,
Web i CH 2 ZLNOHMT 7V r—v a2 8AT
HMENRL, SHERHRATHATE2T7 7T
ADEHIBRERBHTHD. IHIZ, =T V=R
ELTHERISREN B E TH Y, AT — X L ORA DA
GThDHI, FPRIICITIZEY I 2 L—v a UOBRE
T OEBFRZE~DHEBELHHTE 5.

MZT, GIS DaTHRETH S LA YOEREG DO
DWW, Three. js D> —>27"F 7 (Group) &L~T VU 7T
MEHEMZ LD LA v ERSEECE S, £, AR
DEYPRFRRLERIAT, - REREREDAX A NEE %
VA YHAMTIT) 2L TERBETE 5. AFRETHIREEY
HIOELTUAYDRZ ANV MIRHCHIE CTLE L, #
MOERILU-EREbEEEHN L. ok, &Y
LA YOESETIIEET A N AHENEIZETT 2729,
Ly HEY TR~ T ) T VR EDOTRENLE L 72D,

—J5T, Three. js IZIFMRA GIAAHET D, EHRAD X
9 IR RHUEE 3D T LTI AR 3w <, VTS A L
HENE 2 bIed V. 2D LD (Level of Detail,
FORIEHESE G U CREMIE 2 90 2 2 Fik) 0B AT
— X2 EEN AR R TH D (Luebke et al., 2002 ;
Losasso * Hoppe, 2004). F7z, Three. js % GIS #HZ
AT Z VTR, ZERIENT SRR MR IE M O
HCHIFIN S D, LN oT, A7 RN 21T 5
BRIBEAED GIS Jig L oM 2 & 5.
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ARFGETIE, W O L O E LB OHEE D
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72. AR ¥ — 1 —ZFIR & B9 2 721 TEAFRETH
D, 37027 NZEIZEAOID #E0V S THNLMT
FUEMERE. S BHIC, BATENLTHLE L KB EHE
ETE D2, HROBELERZRIAEIC 3D 22K
BT, filth 2 GIS ODREATENTH L [HEEHREEL
BNRF 22 rififl) &2 FEBL T & 2.

—Ji T, AR = — A =T < O DFHIK b iERE STz,

F—IZ, BRSO A T AEIC Ko TR E N L H)
L, FRCHEOBE TR~ — =R Sh
ROBER Do, B, BEAN—YREZ 5 L~ —
B —ETERNEWCENE S 7 v— a3 v 3384 L,
PN R LI DN A bz, F=E1L, ~—h—
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RO EMME T2 Z EBAMR N, b0/
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Jurado et al., 2014).

LEXY, AR =— W —i3fitih 25 GIS DFEEIZH T
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PS> RFID 72 EfdiF & oA 7V » R{kiz X v, &
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Developing "Local GIS Cards" for Regional Learning
- Report on the Kyoto Edition Production Workshop and Future Developments-

Akihiro Tsukamoto*, Takehito Tanaka**, Takuma Nishimura***  Mayo Otsuru****  Shogo Kanzaki****

Abstract: This paper focuses on "GIS cards," an analog educational tool developed to address challenges in GIS
education, specifically exploring the regional version. We report on the outcomes and future prospects of a
development workshop for the "Kyoto Edition" GIS cards, which reflect Kyoto's regional issues and characteristics.
Participants, despite finding the workshop somewhat challenging, highly praised its effectiveness in activating
geographical thinking and fostering collaborative learning. Based on these results, we produced 12 prototype
Kyoto Edition GIS cards categorized into four themes: culture, tourism, urban development, and environmental
disaster prevention. These cards aim to cultivate practical problem-solving skills by combining multiple layers and
analyzing regional issues from various perspectives. Moving forward, we plan to promote their widespread
adoption in education, foster co-creation with local communities, apply them to specialized themes, and build a
user community, ultimately contributing to regional learning and nationwide expansion.

Keywords: GIS 7 — K (GIS cards) , 55K (Kyoto Edition) , #3534 (regional learning), 7V — 2 ** = »» 77 (workshop) ,

HEL#E (geography education)

1. [XLC®HIC
1.1 GISA—FOINFETOEMR
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LLM RX— R L fE3eH 3

Comparing the Accuracy of LLM-based and Geocoding with Traditional Methods:

Evaluation across Large, Medium, Small Regions in Japan
Shiqi Lu*, Yanbo Pang**, Yoshihide SEKIMOTO

Abstract: In recent years, large language models (LLMs) have shown promise for geocoding, i.e., deriving geographic
coordinates from textual place descriptions. While traditional methods, such as the Google Maps Geocoding API,
achieve high accuracy for structured addresses, LLMs can better interpret unstructured data, though their geocoding
accuracy remains uncertain. In this study, we systematically compare LLM-based geocoding with traditional methods
using Zenrin Telepoint data as reference coordinates. Across representative large, medium, and small regions in Japan,
LLMs show competitive performance, achieving mean errors of 0.94 km, 2.03 km, and 4.85 km, respectively, with an
overall average processing time of 1.65 seconds. These results demonstrate that LLMs can offer comparable or
improved geocoding accuracy relative to baseline methods, while maintaining efficiency.

Keywords: KHIAKSFEET /L (Large Language Models, LLMs) , ¥4 2—5 ¢ 7 (Geocoding) , A& #MARNT
(Geographic information analysis) , ¥&EEL#E: (Accuracy comparison) , HASOMIE (Japanese regions)
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W5, Lo, EOEEMRHE, &0 Dl IMrENELND
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IEEOMSE T, LLM &R FEORIG DN RE S
TW5. Hu (2024) 1%, BERA—7 Y —A LLM
(Mistral, Llama2 72 &) Z#FH%E L, A OWHMeSR
Je (HXETAY, E7Z L) #H#HEE L72%, GeoNames <°
ArcGIS 72 XDV A a—F —CEIEZTSGT D514 7Y
v RREEZRE. 2k by, HEkoFEL 2T AL
GENRE £V &5 (Accuracy@l61km T 0.91) 7o
HRESRICEN D REE TR L.

* OFARA FEKRF

kK

H
>
i

FHERT AR 7S8R (The University of Tokyo)
T153-0041  HAUHS H BXEISS 4-5-29  E-mail :
B R FZE R F A 278 > % — (The University of Tokyo)

6056775605@edu.k.u-tokyo.ac.jp
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2. BREAIXMREARAE
AT, EPIRTHEZT A MikeE LTEEL,
100 RO EEFTH 7 V&R LT, BATO GPT €7 /v
DIFa—T 4 VITRRNERGE LT, YA a—T 4T
WIS DIRE L R URE A LI 57280, 1)
R7uT NEBREL, OB bR LE. Tk,
ROLMEREDRWT B 7 N EFAWT, BARENO K-
HPRAE - /NBUR DA% 5 s (55T 15 Hus) 123513 % GPT
ETFADIAa—F ¢ TR EFHE L.
2.1 FRT—FER—XSAVEE
ARG TIE, BARENORK - H - /NOBBRNZ 5 S
74 s Hk, AFF IS HUREXIG LTS (FR1BR) . &
M5 7 2 & B2 100 EOEEFT > 7V A2 L,
X0 TH - &ML~ LETOFEMEREETT—F %
INEE L7=.

F1 B

ﬁfﬁ HERT R - THETA 4
UL, F, B, ALBRT
P~ FORCHD, KRB, ARiers, LR

(AeigiE) , &M &R &)
SR CaJNE) , ke (B
BRAPSY i B, BEART (REARR) , mkad (F
JIR) -, &R CGEFRR)
FOUAT (BRI, EARERT (s
B, KRERT (F&RR , NEET
ENR) , #EF CeifiE)
AT B B EMEEE, €Uy TLRA Y T

AR

— g EHW., ChEL2EOEF4S - FHL XL FT

ERE AL EAT I TR R AR T — X T H .

EB, ERBY A a—F 4 v/ T OHKD 2o,
Google Maps APl I & Z2{ETEIREERER—2F (v &
LCaEL, LLM i J e O %47 5 12
2.2 FRETL

ARFFE T, Azure OpenAl D GPT-4, GPT-40, B L
GPT-O1/GPT-O1 Mini Z X417, HIPRPEREHEERE )] 2 1
FE L7, WIHIRGEORE R, GPT-4o ITFEFEA Tk bHEN T
WS, B 2 ERTICR U CR— B & )3 2 R
RSN, —J7, GPT-01 XU GPT-01 Mini T
X, ZOEGEMEITBE SN o7,

ZZ T, GPT4o Ik LT T 7 bt WEEZIT,
EHEMEOME & B 2 MR Lz, REmie, K7
HOERT A MEMETIE, WEAAT 2T MEewH L
72 GPT-4o ZfEM L7z.

2.3 Joy 7k

AT, LLM (2T 5V F a—T7 4 v T ORI

(a7 b)) #&%EFHL, BER EBIOCHDOREE

EI4MMIBIFR S R T LAFRFMARERAS

2/4

M7= 9107 r 7 F Tk GPT-4o (28T 59 %D
BEREEN ) SNTD, BT m 7 T 0 xtf
AR S, BEEMEOMK IR I, REmMIcl
BLLETv 7 FOFBITILLTOBEY THhDH.

1) AEFTOREERISET R

BB, TXITR, 07T A, FH# - 5 &V o o EFTO
B/ 2 BIRIENT S D L OWIRL, SEBERISSED 2
& THEFTOBMR R L7z,
2)  KEEEOBRAYHIK

M SN DR - BREOREZ D72 & H/NLLT
6 HiLL L EHRE L, MRS e A AL R A PREE L 7.
3) AR oEEt

JEAZ 5 X OMSBEEHR O 1 & s 2R E L, T -
AL~ O 2 B S L.
4)  EMERROEA

W) ST A 2 R L2 XD fili & sk
5T LT, AHEFEMESE AR O WRE 2 K L7z
5)  Few-shot =¥ DiGH

Y, R, HHEARETOY L INERTRT D few-
shot IRUC XV, ETANSFERERRLICHIETE D
XOFmEL-.
INHOHEBRICEY, KT a7 M EAVE GPT-4o0
IZBWT, HFEM | & EEEA ORI R Sz,
EATa T b

I have a place in Japan: "{place_name}".

Please provide the approximate latitude and longitude in decimal
degrees.

Format your answer as: "Latitude: xx.xxxx, Longitude: yy.yyyy".

If you don't know, make your best guess.

WEFHTa T

You are tasked with geocoding a Japanese address to latitude and
longitude coordinates.

Instructions:

Read and analyze the entire Japanese address carefully, including all
hierarchical levels.

In Japan, addresses generally follow this order:

MEBERTR — T (FXKITH) - X - T - TH — &
— 5 - EWs - HEES .

Note:

- For B ¥8EH0 i (designated major cities such as Yokohama,
Kawasaki, Osaka), "[X. (ku)" refers to administrative wards under the
city.

- For HRLHRHRRBIIXES (Tokyo 23 Special Wards, e.g., #71{& X,
H#E[X), each "[X" functions as a municipality itself, equivalent in status
to a city.

Use all details provided (from prefecture down to the smallest
available unit, such as block, building number, or apartment room).

Provide coordinates that best match the complete address provided.
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Do not truncate or ignore any part of the given address; use all
provided details to achieve maximum accuracy.

Here, maximum accuracy means:

Latitude and longitude must be reported with at least 6 decimal places
(= within 0.1 meter precision).

All hierarchical components of the Japanese address must be
analyzed.

The output coordinates should correspond to the smallest available
unit of the address, not a higher-level centroid (e.g., not just the ward or
city center).

Avoid duplicating coordinates from previous queries; treat each
address as unique.

If uncertain, provide your best possible guess, clearly based on the
complete address.

Output Format:

Exactly format your response as follows:

Latitude: xx.xxxxxx, Longitude: yy.yyyyyy

Do NOT use any Markdown formatting such as ** or *; output plain

text only.

Examples:

Example 1:

Address: it HEX FHHEEL 1TH 16-9

Latitude: 35.647322, Longitude: 139.696684

Example 2:

Address: #FI  FETZEX FHART 14—-28—-1F

Latitude: 34.977019, Longitude: 138.392405

Example 3:

Address: IR KREFESEJIFT  KRFHRET 2499

Latitude: 36.255081, Longitude: 136.9023

Example 4:

Address: FUEBIF TSRS ARRETIUSE -

Latitude: 35.003803, Longitude: 135.770556

Now, please geocode the following address with careful attention to
the full details provided:

Address: "{place_name}"

Provide the coordinates below:

EI4MMIBIFR S R T LAFRFMARERAS

3/4

B () 23HIL, FLOFHERRETEE L.
3) JEEo—EM (EFEEOR )

HU ST AR S B BAERTICH L C Rl — R & 72 5
FROFBAEZKRL, TETNVOH OO —EM - wEigEd: %
PTG L7z,

3. EERER
3.1 FliHEER

AT TIX, BKIIIZ GPT-40 ZEEMT 510, #Hk
DET N ERGE UTRE, W, BLOy —4H
BHED 3 SOMRECHREEKEZIT -T2, FETLVORE
IFLLFOEY Th D (FK2~F 4, BALX km BILOR).

K2 KETNVOHIEIE

BTN VHIRRE BHERE R/NRE
GPT-4 1.76 0.742 0.002
1.041 ~ 0.683 ~ 0.000 ~
GPT-4o
1.289 0.830 0.001
GPT-O1 1.091 0.721 0.003
GPT-O1 Mini 4.417 3.595 0.002

2.4 FHEFEIR

AWFFETIE, 1ERIFE (Google Maps API) &~ — R
ZA &L, LLM 7 & ORI & o THERE 2 RFifl
T 5. PRI TO 3 S Th5D.
1) JEEEREEE (PREERRE)

EFETAPRHDUIEE - BEBSLON—2T A~
(Google Map API |2 K D J#EEH /1) %, SRR (B Y
UTVRA U N T—4) LHEL, FET IR IO
T L ORRESNN, HRE, EEMERAEA S - FHIE L7z,
2)  ALBRIRRRY

KT VDMEFT AT D 6 AR 7 £ TIZE S 5 FH AL

£ 3 KET NOFELLIRIERH]

SEH)
EF) LS|
)
GPT-4 2.48
GPT-40 1.83
GPT-O1 15.51
GPT-O1 Mini 473
Fz4 KETTNOEEO—EMNL
EFI RS
GPT-4 78%
GPT-40 59%—0
GPT-O1 0
GPT-O1 Mini 10%

F2~FK 4 XV, GPT-do [T PHIREZEN I/ N CHERE 1B
B LRIEFC, BRI ELS, e bEICL Y
T—HEERE 0 IIMADIENARETH-T=. —F,
GPT-O1 (T ITHR&E Wb DD, BRI IEH I
£ <, GPT-O1 Mini IFFRZENKE S RLETH 7. GPT-
4 IRBEITTRETHL OO, HEERNE A RE
THol.

LEXY, RIFFEORERTIL, dEFAT 2T b
A L7- GPT-40 ZERH L7=.

3.2 AXEE
321 FHBEEDLLR

11Z, AAR - d - MREHIIZIIT D Google map
APl & GPT I KB VAa—T 1 IREDVE %
AR, AR A sk, REfh T RIREEEREE (km) TH D
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BAX - o pERHIEIC 3 1T D5 Google map AP & LLM D FE 3558 2 FLE

10 Google map AP
— LM

X 1

N
)

B (km

Fi9RE

s

R gk
X 1 XV, Google map API &4l CTFHJFRAN
lkm FEEEZNCHLLT T, FEENLE LTV, GPT (33K
FUER, KB 72 & REBH CIIELE) /N & VR Z RT3,
EUIRTSCESJE AT 70 E R4 « A ek CILFE4RZEAY Skm
X, BEATIE 10km 2% 570, HkOBHE

B 5P

L ORRE IS U OB EICBHE R EZRR RO 5.
322 RESMOFHMNIT

X 2 1%, FHIEkICE1T % 5 Googlemap API & GPT @
RRAESYAT HL A 3 R A s, I 3RAZZRERE (km)
Thb.

HzAA - B - MEE I IC 51 5 Google map APlE LLMD R4 45t

m Google map API
- UM

(km)

S

REER

Hhb i

DR (GE
2 kv, GooglemapAPI Tk CRRAEN NS L,

X2 fhEFEHkick )
%ﬁ%m&%&w.&wuowfi,ﬁa%,kWW
AT 72 E R H CIERRZEN/ NS L, bV, A
JIATSCRBSE AT 72 & DO—FA0A: - BEATHI CIXRRZ D 7545
DIEFIZIENY, RERBELROND. Zhicky,
GPT OFRZES AT T HUE O HBEOH i OFREE IR U T
BHE R ZZRPFIET D 2 R ST,
323 WERFMELUVEEZED—EMDLLE
BHIRIZH T D GPT-4o DV A a—F 1 > 7 HLELIF;E]
BLOT—FEHEREZRE L. SRk o F AL R
I 1.65 B T, i 2 BLUWNIZINE 7= io—EME
132 < OHUE THEFE SN TV AR, GIFERT TIXEEN
HE (18 ) Thot.

4. B
AWFFETIE, GPT-4o XU H L5 LLM 28 HAE

NO SR IR W CTEFIO GIEEEHETE D &
Zon Uiz, KRESTHE CTIZPEHWRRZEDY 1 km BifE & FLighy

FI4OHIBIERS R T L

FRPEMARRERKE

4/4

EREETHoTo—0, BIFCBER 72 & —H o/ NF
EVBERCITBENKE L, ELGREICEO TIT
LN ZL BRENE R E, LLM OBk - ik
FRIRFE IR A bR SN2, Zh b OfERIE, LLM
D FH RTRENE DS HUB AR PP ANBR 7 — & DR 0 1T/ S
LT LERBLTWS, L), #U7er a7 MR
152 & CHEEMHZEMECE, HNHOREEE&ET
XL EDVHERINZRIZEETHD. £, koY
Fa—7 47 APl BANERIKE LTV oloxt
L, LLM (I3CARBRRIZZE D < R HEE R WRETH D 72
W, WEEFMEMICERT D 2 L ORE L EEMom L
DR TE L. 6T, RBECTRIE L7 AAERRERT XV
THOHIETY 2 BUNICIE Y, ERAMEOBA1S G
HFETHDLZ L RENTE.

5. #EmESRDFEE

ARFIEIL, LLM IZ LB VA a—F 1 > 7 OGN LR
REFGEIZHA LML, FFIZ GPT-4o MBIERTIEEM
ST A TIER LGS &R L. Mx<T, e
FRETOLRICEVRE L —BMEPWEIND Z L4l
P L, LLM OZRHRMED HIBRE LB IZ B W THZI TH D
ZEERLERICERERDS.

AS%HOBEE LT, B LLM OVFa—T7 4~
T S BT wéi&@ww % 12 GPT-40 LIk
OFH LLM # & T 7 VIR X 2 50T 7 /L O
FE, HEAC LLM EBEfEY A a—T 4 7 APl BRE
LA 7 Uy RREDBBERET NS, Fz, D
ay MEERBMER (BERS - MEMRE R L)
DOFF 5 X B ¥ 1R EORTREVEIZ W T HIRFTS LB T
HDH. ZHHOMBEICEY Tz & T, LLM (I2FS5<
PG SRALERI T FI B D> IEFENE O = WO IR AR~ & 38
B3R ENS.

I
FREE DERIC DB R T E, R L B E T
SEXH

Zandbergen, P. A. (2009). Geocoding quality and implications for
spatial analysis. 3(2), 647-680. DOI:
10.1111/j.1749-8198.2008.00205.x.

Yin, Z. C., Li, D., Goldberg, D. W. (2023). Is ChatGPT a game

Geography Compass,

changer for geocoding - a benchmark for geocoding address
parsing techniques. In Proceedings of the 2nd ACM SIGSPATIAL
International Workshop on Searching and Mining Large
Collections of Geospatial Data, 1-8. DOI: 2310.14360.

Hu, X., Kersten, J., Klan, F., Farzana, S. M. (2024). Toponym
resolution leveraging lightweight and open-source large language
models and geo-knowledge. International Journal of Geographical
Science,

Information

https://doi.org/10.1080/13658816.2024.2405182.
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RRZ—H&K
2025%1182H(H)13:00 ~ 13:50 | RIB(EHEER—IL)

[P2] RR & —F5R #2

| [P2-20] # 7« ZE L OAEDE 1= 5 TENR O E 2RI
*BEEH TAEAL. shimERl. MR RS2, SR 202 (1 mEAIEAY. 2. 47 1 XEILKRAFRZERR)

F-—U—R AT RE. EvIT—H. BYNR. EIRFHE. BWFEB. ARZv IO, 77—
b HEEESAR

EBYONGRIZ. ZOEYDAHRST, HROSRCHOHRICOEEEZRZITEELRERTH
D, EESIIEEXEZHICZOEEMZRIEL TE/-o AROEEMICOVWTIF. A T70 X
ELBAICHENBVWEZZSNED . EDOELIBABHREDLSBALICHFEFN, ERARLIC
EDELSICHEZRIZLEZIDZEEMICHKEIE L TZHARIEFR S,

FITERMETIE. AT RAEILNDE YT TF—2%FBL. 7714 AEILOANBEDLH 5 TH]
REZOEEXTEMICTIMIZ I ZBNE T3, EEMICIZ. AREREBEBHREZET
BT—AR—22H5, REVBXADF T 1« AEF6661EY > T >IF3, £LT. KEHE
I TBDF T4 AT—A—Z/RICNRFFET7 > 77— b 2TV, ZOBEREZFH IR
TMEHEETILDSHEATNZHNRIMMER I7ICEDE. EEERUCEYOER - HRIRICK
ZHRFMEAP. BRI OEREDHT - 28T 3,

O— Mt EIAAMIBIBRS X T LER
-P2-20-
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202541182H(H) 13:00 ~ 13:50 | RIB(&FELE K —)L)

[P2] RR & —F5R #2

| [P2-21] SBFRRIROHIBAIBERR N % AR T B 7o 8 DERINE AL
SR EEREL METF. ARETL B2 PFN i EAL AR BEH (1 SRABRIERTAERAS)
F—TU—R :2FI—F« >, Vision-Language Models

BATRIROMIBIEERBEMIZ, DA D—T 1 VI ICEVWTEBLRETHS. EROHAETIE,
BERARIRHAES T 3 NMIEROBFBAENREINTVWE—AT, XRERZEZEERL THMNEDL
ETERVEEHDALABV. T THRMARTIE, BROEFEPOIOF L SBRIENIHAZ
BEIT S, AURBICEDC A—FAOEBERMZEHERTETIL—LT— I ZRET
3. REFIATIF, Vision-Language Models (LT, VLM) ZBWTEPOIEZD360°X k1) —
bEa2—ERZBITL, EREZHNTIFNIDMD CLZI\ENFEZTFI M LTHET
3. AFEEFTET 378, BRERNOZSRGMIT - 17TV D SEBRBRPOIRT DT —4&
Yy FZBEL, VIMIZEZFHRDDERCAFICEZFADND OERMOFMEERL 7.
ZDRER, BHEBD &K S BRAIDIEIMUPOIBTIEFERADNDERI#E LV A DD o T,

O— Mt EIAAMIBIBRS X T LER
-P2-21-
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EI4EMIBIFR Y R T LAZRFMARRERAS

1./4

KBFESEIZBITS )4 XEEBRETV AT AT 558
BB L AERRB L 3 KT AR OSMENAE LRSS b EEE~ v F L T —

IHBREY - FEAA - ERERE

A Study on an Automatic Denoising System for Large-Scale Point Clouds
- High-Accuracy Matching through the Integration of Deep Learning-based Image Recognition and
Geometric Processing of 3D Point Clouds -

Fuga Komura*, Daisuke Yoshida**, Ryosei Ueda***

Abstract: In recent years, acquiring 3D point cloud data has become easier, but manually removing noise such as
people captured during measurement remains labor-intensive and poses a significant challenge for large-scale
scans. To address this issue, this research developed a system that detects people outdoors using point clouds and
images acquired by a terrestrial laser scanner, then removes them as noise.The proposed method first extracts
people from images using an object detection model (YOLOVS) and associates them with the corresponding 3D
point cloud. Next, applying Principal Component Analysis (PCA) to the point cloud clearly distinguishes people
from flat structures like walls, significantly reducing false detections that are difficult to avoid with image
recognition alone. By selectively and precisely removing only the noise, this system contributes to expanding the

application range of 3D point cloud data.

Keywords: 3 Xt HE (3D pointcloud), / A AERZE (noiseremoval), Hi{%a8i#% (image recognition), )&% (deep
learning), FJ%57 4T (principal component analysis)

1. [FLC®HIC

I, V=P —AX v T ORMEET AN LKL L TE
72 EIZE 5T, 3 WotmBET — & OGN 2 E TLL
FICEGIZR>TWNWD., Av— 7R FZ T Ly b~
O LiDAR # #1200 %, #1_E% @R L —+— X %+ F (TLS)
RWHHEH O AT A (MMS) OERIZLY, &
FIERGH CULHREST VALY A o2
BT 3 RIEAHT—ARNEHENRD L2 o T
(Remondino, 2011). LU, ST —%OiEMAICIX, &
BIRFICHUAS L CLE D R Bie fiE (B2, AMSHE
2E) OREFEIRERPFETHD. BE, b0
JAXBEFITEE L TAFIEFELTRY, KA 3
WOCFH I TIIAEEN R BRAN B & 7> T DL I
RO A X G & LT BRSO SEE T, R
B LS HEEST S, SO/ A ABEICEHLTUL,
VHRAICESS T u—F (RAIEH, 2024) Ok -
BATRFIZ EES < BEIBRE (BT, 2022) @G S
NTWn5., —J5 7T, RO/ 8 CTld Mask R-CNN (He
etal.,2017) X° YOLO (Jocheretal.,2023) &\ o7-@EkE
ERRHETARERELTEY, ZhbZ2 SHNBEICE

HAT DA HIThbT& 7=, 72 & 2% Frustum PointNets
(Qi et al, 2018) (%, 2 KICOME EOW A HRER O
3 ot EmaEik A Y0 L, ZONEO S L
T3 WIEOBRHF Y FU—27 2T 2R e FiEE
$£% L7=. F7-, PointPainting (Vora et al., 2020) [XH{4
v AT = a O E SRS 595 2 & TG
B EER LT D, 20 b, 2 oo
B MRS 2 L0 ) S CARMFIE & Mt U
TWBR, Wb MR % O SRS L TR TR
ZIEA U720l & Tl TS A5A A TR,
T ZCARWIZE T, EiRRTR & SRR OIS
IR T ANE Y T EMBBEDED LT, BFEE
A XAYBREV AT AEEEL, ST — X OIS
NOIEHE CoORNEE AN - 21T 52 L2 BHE
T 5.

2. REFE

ARWFIECTlE, 3 WITRBET —ZIZBIT D/ A ABRED
NREEE LM LS D20, REFEEEHO-EE:R
ik, RO TR RHB AT 2 A G D T T iR

o PAERE KIRASERFPRFRE PR (Osaka Metropolitan University)

T558-8585  RFRIFRBRTI{ER XAZA 3-3-138  E-mail : sd24608k@st.omu.ac.jp
# ERE KBRNTR AR BEIE AR (Osaka Metropolitan University)
Rk JENR KIRASIRFEBAA T 2T 2B (Osaka Metropolitan University)
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FT 5. £ D3 KLV —P—AF v T3t LR
W% & BUG9 28EICE B L, E9EGREBICE T/
A RERERENTHEEL, BEgEARO~yF L%
1T9. WIT, FFESNIEMARICK L, ERS OIS
I TABY T Vo e BRI A EAT 5 & T
AR &S & OMBIBEZ R, BRmE R
WCHHIT 5. AFEONH Y n—0 2k g &2 X 117,

BB / A XiEHEE S

EfgEABEODTYF YT

||
SELAIIEIC & B RBRRE

W

/A XBEFHRABELN

M1 /A XHBRES AT LAOLH T 0 —

2. 1 EBEMS /A EEOHH

ARFEOE BT, A e FRFCESE Lz 2 ]oo
EBEEHAL, /A X0 5D AHOMHEEEZE S 2L
HALCRBICHE T2 (K2). Zoasicix, A4
VADERERE TR R B~ T 4 v I TR T —
varETNTHD YOLOVS M L. ZOET LV E
EgERICERTZ 8T, AMOBRIZH 7287 2
vr—var~vAr (K2 OFRGOMER) #ERL, %
RLERDYE T BVEERZ EMICHET 2. Z4UC kD
Bl ERE~ v F U TUFICBN T, BRORY T 4
VIR Y 7 AERNDTE LD AR OB & 1B
BETHRIBICHHI L, BRI R%Z L0 B ViATe Z &
MARETH 5.

Vr

B2 YOLOVS|IZXBAEIT AT —a  4ER
(e 2 N, A 1)

2. 2 EBLABEOIYFUY

RO~ v F v 7 ciImikmteE T vic kY, &
% CREE ST 2 IRTTOWEAREEZ, 3 RITARET —
2 LTS (K3)., ZomEix, L—F—2F v
DEERONES « SR8 T A —F & T RSB K o

EIAOMMIBIFHR S R T AZRZMARERAR

2/4

TAT 5. BARIGICIE, 3 RoLRBEDK R (RS %
KR2.D)EHNTH AT ORBEIZBIT D7 &V
BT D,

U

4=KR<

1

2T, KA T7H, RIZEERFTAI, T~
MvERT. £, wv [TEBEOE S BIVEEE, s
A=) v IR EET. ZOMEICLY, YOLOVS
DR Lo 87 B VEBERICE £ 5 3 IRTGARE & IEMIZ
e L, BitOBMPANBIOMGE LTRVIADS.

X
Y
A

N

- T) (2.2.1)

X3 WgESFEO~Y Y F U TRER
(£ : NS, £ :~vF o7 Li=aRE)

2. 3 ZERIB(C &k BBRBBRE
RBICEME LTRVIAENT 3 RoTHBHCHT L, %
2R 72 R FE S W IR B R REE 2 ATV, e &2
#1945 (Weinmannetal.,2017). Z OB, TR
(PCA) &7 T AH ) v T EMABDETSZERD T 4V
YT THERSND. £7, BB LT PCA &
HWHL, TORRBED X 9 R FEEEISEVD, $5D
VMEARID K5 72 SEARI 72 & I W & B R 2 7
IZE > TERMICTTT 5. VEPED O SR RE s
LT LTRETS (M4). E5IT, Eo - EmimaiEic
25 A& Y 7 FE (DBSCAN) ZiH L, #MH L-w
ARTH D AMPLEENTALEICH D, dHm L7 R
R E ) A AL LTCERET D (Esteretal., 1996). B
EREREX 5 1ORT.

4 PCAIZLYEE- i ZFRELIHER
(£ : PCAWLER72 L, £ :PCAMPEHY)
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BU5 S FRYALERIC 1Y RRMR A & BRE LTk R

(2 : RRAbRER L, A @RkREdD)

3. FEDEE

3. 1 ERRELT 42tV hH
ARFETHWS 3 Wt AHEB XOE®RT —# 1L
Matterport Pro3 % JIW TG L7z, FHMEM T —2 & v M &
LT, FtEoBp5 2 D OREEZRE L. —2lF, K
PRANE RZFAREAR N ¥ 232 (60 HifL, 80 2 — ) ThH D,
AR v X RFHEINCE S OBTEDPERT D720

J A R E 78 D NEORHMRE % M~ 2 DIl T o
L Lz, b D —0lk, EEGHAEEDRERAM
X Cd B KRBT E HARTTSEART (55 #iR, 68 > —2) T
HDH. ZOEFINIEEm e L OFEEm N L <, it
PR & W o 7o MR 7276 hif 2 ABE U 72 B HH oo sl
HEREZRFET D72 DICHEYI CTH D & B XRE LTz,

3. 2 FHltsE
AWFGETIE, /A ABREMREE EBNZTMT 5729

1# 43 (Precision) , FFEL3E (Recall), % L T IoU (Intersection
overUnion) @ 3 DOIEEZ WS, KHIEIL, AT 4
DI U7z A X BE (Positive) &, FEVTHE LZE
fif 7 ~L (Ground Truth) & DIRIZES X, EhEh
(32.1), XGB2.2), X@B23)FAVTHHBEND. Bk
W%, VAT AN A XL LTELLS B L7 AR AR
% H 5 (TP: True Positive), /A A& L CTido THRH L
TeBE7R & O 5 R 2 1A (FP: False Positive), & LT
VAT AR LENR o AFSREEE AR (FN:
False Negative) & E#KT 5.

Precision = — 3.2.1
recision = TP+ FP (3.2.1)
Recall = — 2 322

¢ = TPTFN 322
ToU = L 323
= TPYFP+FN (323)
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B (PCA) ZiEM L, EHBATHIOEAMEN = A = A3)
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a7VE, SRS FEICIWVIEE 118, SEMRIEE 012
<.
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B 6 123, A & BER D A 27 534G LB R 7 oy BlERT
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WiE o EET 2B E 0.6 LRRET D 2 L ASFEIAICE
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7Yy PR R T AW

HE (@)
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= Wy .
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6 N[ & BERE O EEIVER =27 55410

3. 4 /A XBEMEOKREETE

AIRD 2 DOF—F -ty FERNWTY AT AEEKD /
A AREMERZFTM L, THEEREOLDOFIE) & R
FlE) OMEREE IR Lz, FHIR R e 7 CRIR
INTRZFPEARF v 2 /3R) BELOK 8 (KBKFE AR
WD) 1ZRT.

W7 —2 %y MIEWT, BEFIET THEEERD 7
DIGE L LT, #A% (Precision) & IoU 23 KIEIZ 7]
U7, RRCBEE DSV FART T, SRR L
DN T 4 L F PREDTRIR A SRR L, Ea
DEE I CHESIN. 2L, PCAIC K D FHATRGEICH
DN T 4 NV ERED, SERRRE T CHRETL L%
ALTWD.
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Precision ® Recall mloU
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80%
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- .
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Bl #iX

Studies on the Subdivision of Housing in the Greater Tokyo Area
Spatial Distribution and Its Changes in the Greater Tokyo Area

Shota Nakayama

Abstract: AHFZED B, EHEIZEBIT 2EETE TOMME &V 9 BIROZEMMRENE & oEke
FZEBRICHOMNMIT A Z L THD. OHTiciE, 3 A (2005,2016,2022 ) OV VBT — X %
v, B om0 E W FE T2 8E L2, Mo bRoZEMEREITET 7208 v b AR
v N EAT S TSR, MO IXEEE T —I8ET 5O TiH <, H 23 KEFl & T 50050
WZHEFT 5 L&D D THROVZERBIRIEE 2 /> 2 & 2R L2, SO SIS X v, Mokl
—iBMHEDO B O TR  FBOETHEGE L, T ORI~ IR L TV AEIEZHA LN L. R
WFFRIE, ML & DI A FFET D27 OO EREZEE L2 O TH Y, 5% ITHMCE T
HEEDOT — 2 LMBEDOED Z LT, MOEDOIRAERA I =X LOMIARe, K0 FARAFEFEROH

L EBTE 5.

Keywords: #4531t (subdivision), ZZfIfI{mIEYE (spatial heterogeneity), 75 > b AR > R43#T (hotspot analysis
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Geospatial Analysis of Cadastral Survey Progress in Japan
- Focusing on Municipal Departments in Charge —

Kano SATO*, Morito TSUTSUMI**

Abstract: In Japan, frequent natural disasters highlight the need for accurate land information to support recovery.
Yet, even after more than 70 years of cadastral surveys under the 1951 Land Survey Act, only about 53% of the
country has been covered. This study uses cadastral survey data from the Ministry of Land, Infrastructure,
Transport and Tourism and analyzes it at the municipal level. The results show that: (1) the government

departments in charge differ by region, reflecting historical urban growth; (2) survey progress varies across
departments, with civil engineering offices often slower; and (3) land use affects progress, as agricultural areas

tend to advance faster.

Keywords: H1EEFH4 (cadastral survey) , [E £7FH4 (land survey), i XHT#} (local government) , 1TEZERFY (administrative

department)
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Estimation of Building-Level CO: Emissions in Saitama City, Saitama Prefecture

Taku Murakami*, Narumasa Tsutsumida**

Abstract: The increase in carbon dioxide (CO:) emissions and the resulting global warming have become common
challenges. The Paris Agreement of 2015 declared a global commitment to reduce greenhouse gas emissions, and
each country has set its own targets to work toward reducing CO: emissions. To formulate effective emission
reduction strategies, it is essential to understand in detail where and how much CO: is currently being emitted.
Here, we developed a building-level bottom-up CO: emission estimation method to understand the spatial
distribution of emissions, in order to support the formulation of effective reduction strategies. The proposed
bottom-up approach utilizes 3D building data and building-specific emission factors to estimate and visualize
emissions for each individual building. This enables high-resolution carbon mapping and contributes to spatially
targeted emission reduction planning. Additionally, the method allows integration with urban planning data,
supporting decision-making in cities. The proposed framework is expected to support more accurate and practical

CO:2 reduction strategies at an urban scale.

Keywords: CO, #EH(CO, emission), R kAT v 77 71— (Bottom-up approach), 3D # i€ T /L(3D city model),
RIS Ik F~ » © 7 (High-resolution spatial carbon mapping)
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KEEH LR DAL RIZE 2 5 B RUER 0 LB EE
—2018 £ & 2023 FEDOME)IF)IIFTHZEBEX Zxtg L LT—

Il BFR: - Bl g

Comparative evaluation of natural factors affecting expansion of bamboo forests in the
suburbs of large cities
- Targeted at Tama-ku, Kawasaki, Kanagawa in 2018 and 2023 -

Marina FURUKAWA*, Shun NAKAYAMA**

Abstract: This study aimed to clarify the influence of natural factors on the expansion of bamboo forests in suburbs
of large cities, using aerial photographs from 2018 and 2023 and focusing on Tama-ku, Kawasaki, Kanagawa.
Sixteen bamboo forest locations were extracted, and expansion was quantified by calculating the invasion rate
based on changes in polygon area. Six natural factors were calculated using GIS and compared with the invasion
rate. The results showed higher invasion rates at sites with moderate slopes (15-25°), south to southeast
orientations, elevations of 50-70 m, and proximity to broadleaf forests. Conversely, bamboo stands near roads
exhibited lower invasion rates, suggesting that management practices and physical barriers suppress expansion.
These findings align with trends reported in existing studies conducted outside suburbs of large cities.

Keywords: TT#&#LK  (bamboo forest expansion), fifi& 774k (abandoned bamboo forest), IARE R (bamboo forest

management), GIS (GIS)
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Wide-area Noise Estimation for Analyzing the Impact of New Flight Paths
at Tokyo International Airport on Property Values

Ryo Hayasaka*, Morito Tsutsumi**

Abstract: This study aims to estimate aircraft noise over a wide area from flight paths to analyze its impact on
real estate value, focusing on those at Tokyo International Airport that have been in use since 2020. The impact of
aircraft noise on real estate value has been considered significant, and some studies have even demonstrated an
actual effect. However, previous studies had accuracy issues in estimating noise levels at specific locations because
it often failed to account for spatial distance. This study demonstrates a way to estimate aircraft noise using a sound
attenuation formula based on spatial distance, incorporating data on flight path locations, ground elevation, and
building heights from official sources. We also validate our estimations by conducting on-site noise measurements

in Tokyo. The estimated values are consistent with our measurements and publicly released monitoring data,

confirming the validity of our approach.

Keywords: fii25t#%5% % (aircraft noise), BXHHEE (noise estimation), HA{[EIfE2e#k (Tokyo International Airport),

ATRERES (flight paths) .
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Overlay Assessment of Time-Series Flood Analysis and Urban Expansion Dynamics in the Poyang Lake Urban

Agglomeration Using Sentinel Satellite Data
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S ARMEREEE (UDD) (2 K S 1t 5R 280 #R T D ZARMEREAR &
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Urban Diversity Assessment across 280 Cities Worldwide Using the UDI
and Its Application to Japanese Metropolitan Areas

Yuki Akiyama*, Chiaki M. Akiyama**, Kotaro Mizutani***, Takahito Shimizu****

Abstract: We operationalize the Urban Diversity Index (UDI) from global food-related POIs to compare 280 cities
and assess Japanese metros. Using 100-m buffers out to 50 km (sea areas removed), we evaluate diversity level
and spatial persistence via the peak-distance zone (sustaining >95% of peak UDI) and the UDI reach distance.
Globally, top cities combine balanced categories and broad coverage; UDI is weakly tied to population size. In
Japan, Tokyo couples very high coverage with a long peak-distance zone (~8 km); Keihanshin (Kyoto—Osaka—
Kobe) is high-density with shorter persistence; smaller prefectural capitals (e.g., Naha) can also rank well, while
some ordinance-designated cities show near-zero zones due to sharp peaks and fragmented, car-oriented patterns.
Considering both UDI level and spatial extent helps prioritize walkable linkages and land-use diversification.

Keywords: #2454 (urban diversity), &R ZARMEFERE (urban diversity index, UDI), t'— 7 BREfH (peak-distance
zone), POl 7 —% (POl data), fX&RHH POI (food-related POIs), [EFELLH: (International comparison)

1. [FL®HIC

T, BB OZERYE (diversity) 13X, FHpt FTAEZ2#B %6
BICETDEMAER L L CER SR TWS. 2RI,
JEEE O RGOSR E DL T, H
HZERIZ 31T 2 B BERL - LR OB A1 & & S
ThHY, HHOBEILHFT), S OICIFSPNUEDORE
BUCER T 2HEECh D LMESITOND. EBE, B
DIFFRICIBNT, ZERRATSRE N 7T 5 2 & AR
AR RA ) N—va v EBERHL, BIEOE
(Quality of Life) O [f] ERLHS T A&FENEM RIZ57A % 2
LR STV D (Jacobs, 1961; Florida, 2002) .

LorL, ZhE CHMZEHEEORIIZEE LTAOH
2 GDP 72 KD~ 7 m R EHEIZEICKIL L T& 7. &
O ORI T ORI LR T 5 ETIIADITH
B—J7, VLR - A e EHENE R T 22 W o0 B H AN i
ERZDITIIRANH 5 2 LA fER SN T 72 (Pumain,
2015). E£7-, EFREERFIEICBOTIE, SEHEACHS T
DEFDOAR—E, T — X FH O HITHE 72 &\ o T Y -
B R S K & 2 & e > CT& 72 (Csomés, 2020) .
TORER, EBEOIERELINZ 7 L— AT — 7 |ZHS

R BT IR L TW RV ORBIRTH 5.
W, 29 LIRS R Do efifiaR & L TR &
NTNWBOR, 7e— L8 E S iz POL (Point of
Interest) 7 —& OIEATH 5. POI ITARTHZEMICERIT D
HONEC B & S E DO JNIBICHYRE T& 5720, #Bii
FERED RIS 2R T 2 L TR T — 2 B L e 5.
R A B % L R A BRI R DV i S, BT
SRR - S SE M A O 2R 2R e & L i
HETHELT, IHFEEE SN TS (Fanetal, 2023).

% Z T, Akiyamaetal. (2025)/%, 7 05— 3L R r— LT
B SNz POl F—# 2 AWTC, BHoLkEt2 e
THETRIEETH D [FHLARMEFERE (Urban Diversity
Index, LAF TUDL)) ) Z42FE L, 5 249 #iizxtge s
L 7= SRR e EER B 2T o 2. ZOMIETIE, AR
HHEFR O POl OHIMEE, ME#EE, HWEO =MIREZHRAE L
7= UDI 23 B%E & 4L, EHTZARIEDH LW ERMIFHIG O 72
O DRI Sz,

ARFeiL, Akiyamaetal. (2025)% 51 & L>2, HAREN
O A TEIZE 4T 4 BB L, UDI OfFl & bk 217
DT EEHAMNET D, BARMICE, BT CHEESH
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E-mail : kmizu@tcu.ac.jp
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T158-0087 HULTHR A X L2 1-28-1

E-mail : g2581624@tcu.ac.jp

-P2-35-



P2-35

7= UDI Z[ENOEZASHBICHET L, % OO R
ZEBEPSORICB W TESIT S, ik, Za—
PR L SN A ENE T I A L2356 0F
ZhECHRRE A B S 2MZ L, A1 OFBTTBOR S Mtk G |2
BT OMAERTRT D L HET.
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7o AT — 2T R LB O POL NGRS AL TR Y,
E BRI FEIC G L 7o B & R A G 5. £z, %
LD POL (TR IM DR - ZEREICEI T 2 FH (L
T Ih7aY)) 2@k LTHRATSH. £ 2 TRIFZET
%, ZorTAVICESE, REEEOLT I 2HT
% POI it L Cofric V7=,

(2) #7857 — % : OpenStreetMap (OSM) 329~ 2 1 =
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WZBW TS ZRET 2720 THDH. Ttk b,
DEHH T LEENEEND 2 L EHE, BT
% POl A & IEFEIC I S5 Z L3 A[gE & e o T2
2.2 HMERiME

et &+ 5, EEAAXRTIHMHEAADT
— % (United Nations, 2025) {Z#-23%, 2018 4EHF S CTA O
30 FALL EoE TR ZFEME Lz, 2odhns, [H - H
BT E I AR R E WAL 2 Hd 2 ®E L, KD
2 154 BED 249 #iz ofrRtg e Lz, 72, AAXE
PHZ DWW TIE, LR 249 FTICE F4 5 K O IR
MOEA BN A TAD 30 AL EEHT S 31 O
TR ZSTxSRE Lz, 37bb, REOMIEExgE
LERTTEHER 249 FTHIC AARENO 31 FHiEAGbE
AFF 280 ARl L 7B ok, KASHREOTOHIE, Rk
OETHEA AT — Z IR ST ERE 2 L7z,
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ThHbH. ZOMEN 1ITEWIEE, BFEOAT I VITRY
DRI U TIRIEZ 7R,

(2) MEFRE (C) : MERE LI, HRILETER SR
BEE 173 77V D5, EBRICEHN TEI S
NT AR EOREFET D% RTHRETH L. FiE
i Q) IckviERSNS.

== (2)

(3) B (o) LT, WA POI N EDORE+
WAL -V ICEB L TV I E R THRETHS. £7,
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Z 2 TNy pld#fifiaD il BICE £ D POLEL, Agp
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TIEHLEATV, BB B I o 2 X@) TER LT

, _ min(Pq, pog)
Pa= z o8 (4)
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(4) B HZEMERREE (UDD) : & 2T @ ® UDI TH HUDI,
I o DI ('), WEFEE (C'y), BE (p'y) ZH
WTR (5) TERSNS.

UDIp =] X C'qa X p'y (5)

T b, UDLIXIIHTEE - i - BE O & L TER
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WZE <Ml S D 2 & ZRET DD, FEXFRIAR AN T ] Pk
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KT, BAENRSEEMETIRENICE EE5.
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DR DR & % R 5 FRAE.
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Spatial Analysis of Individual Number Card Adoption Across Japanese Municipalities

Hiroyasu IYANAGI*, Morito TSUTSUMI**

Abstract: Japan has promoted the adoption of the Individual Number Card to accelerate national digital
transformation. However, despite the government’s nationwide encouragement of local outreach, issuance rates
vary considerably across municipalities. This study provides a quantitative analysis of the spatial dynamics of card
issuance, employing municipal issuance rates to compute both global and local measures of spatial autocorrelation.
The results reveal significant positive spatial dependence nationwide, as well as distinct high—high clusters at the
local scale, indicating geographic concentrations of high issuance and evidence of neighborhood spillover effects.

Keywords: ~ -1 7> /3—7— | (Individual Number Card),
LISA (Local Indicator of Spatial Association)

analysis),
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SRBEREE S OB A FIC OV TDEE
BR ST R BA
A study on the use of former financial institution sites

Risako Nishihara*, Morito Tsutsumi**

Abstract: In recent years, following the bubble economy’s collapse, the restructuring of financial institutions and
digitalization have accelerated branch closures across Japan, leaving many vacant sites. Often in highly accessible
areas such as stations or main roads, these reflect broader changes in urban functions and regional economies. This
study compares the distribution and reuse of former financial institution sites in Tokyo Metropolis, Ibaraki
Prefecture, and Toyama Prefecture. In Tokyo Metropolis, sites cluster in the urban core and are often reused for
lifestyle- and education-related services. In Ibaraki Prefecture, sites appear across the prefecture, with educational
uses also observed, suggesting demand like Tokyo. In Toyama Prefecture, sites cluster in major cities, with small-
scale, diverse uses tied to local industries and community life. These patterns highlight regional characteristics:
service agglomeration in large cities, mixed-use development in medium-sized regions, and diverse individualized
uses in regional cities.

Keywords: 4 @li%E8 35 (financial institution branch), ) BfHi(site of former branch), — HiEEZE[ 537 (geo-spatial
distribution),  BRHIF] FH (use of branch)
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Geospatial Disparities in Archaeological Excavations Considering Site Locations
- A Study Using Open Archaeological Site Maps and Semi-structured datasheets -

Mikiharu Takeuchi*

Abstract: This study examines geospatial disparities in archaeological excavations by incorporating site location
data. Using open GIS-based archaecological site maps and semi-structured datasheets that are attached to fieldwork
reports, we analyzed Chiba Prefecture, with a high frequency of excavations, and Toyama Prefecture, with fewer
cases. Results show that excavations tend to concentrate in areas favorable for human habitation, such as lowlands
and loam plateaus, and often overlap with densely inhabited districts (DID). However, regional variation was

observed: in Toyama, excavation hotspots also appeared outside DID areas, reflecting local geomorphological and

historical conditions. These findings demonstrate the value of open geospatial data for understanding excavation
biases and provide insights for future heritage management under conditions of demographic change.

Keywords: HLjgk ST/t Ul (Buried Cultural Properties), #8704 (Archaeological Excavation), HiEEZE [if] 1% #
(Geospatial Information) , EBFHX] GIS (Archaeological Site Map GIS)
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Analysis of Environmental Transformation in the Korean Peninsula through Image
Recognition of Gaihozu (the Former Japanese Army Maps)
- Semantic segmentation of land use and land cover in historical maps -

Yuichiro Shikimi*, Tomoki Nakaya**  Ryohei Sekine***, Yuzuru Isoda****

Abstract: Gaihozu are “maps of external territories” compiled by the former Japanese Army from the Meiji era
through the end of the Pacific War, primarily for military and colonial administrative purposes. Because they
contain detailed geographic information for parts of the Asia—Pacific where historical sources are scarce, they
constitute valuable materials for historical and geographical research. In this study, we target Gaihozu of the
Korean Peninsula and apply U-Net to perform semantic segmentation into nine classes—paddy fields, buildings
(three subclasses), water bodies, sandy—gravel areas, wetlands, muddy ground, and background. Before training,
we conducted georectification to achieve spatial alignment with contemporary geospatial datasets. Training was
carried out for 98 epochs; the Dice loss decreased to 0.2, and the mean IoU exceeded 0.6 and remained stable at
that level. Going forward, by comparing the historical maps with present-day maps, we aim to quantify how
conversions from low-lying and paddy areas to urban land have influenced current urban disaster vulnerability.
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Explainable High-Resolution Landslide Risk Assessment
Considering Predisposing and Triggering Factors
- Application to the 2024 Noto Peninsula Heavy Rainfall Event -

Yuya Tanaka*, Shintaro Goto**

Abstract: This study presents a high-resolution, 50-m landslide-occurrence probability model that integrates 18
static predisposing factors with 2 dynamic triggering factors—high-resolution rainfall (XRAIN) and soil water
index (XSWI)—within a machine-learning framework. We apply the model to the 2024 Noto Peninsula heavy-
rainfall event to evaluate performance. CatBoost was the best-performing algorithm, achieving a PR-AUC 0f 0.213
(=2.7% the random baseline of 0.077). The resulting hazard maps showed good agreement with mapped damage
extents. Ten-minute predictions captured the expansion of high-risk areas as rainfall intensified and a post-peak
lag consistent with XSWI accumulation. Model interpretability and physical plausibility were supported by SHAP
(SHapley Additive exPlanations). The proposed method refines spatial resolution from 1 km to 50 m—yielding
roughly a 400-fold increase in grid-cell density—and provides probabilistic risk estimates with associated
explanations to support practical decision-making in disaster preparedness.

Keywords: 11055 (landslide), %K & 75K (predisposing and triggering factors), U A 7 FAfi (risk assessment)
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£ 2 HWEETT L O

Model PR-AUC  Brier Score F1 ROC-AUC
(a) CatBoost 0.213 0.065 0.269 0.755
(b) RF 0.210 0.065 0.267 0.756
(c) HGBoost 0.204 0.066 0.256 0.754
(d) LightGBM 0.203 0.065 0.256 0.749
(e) XGBoost 0.198 0.066 0.253 0.751
(f) RUSBoost 0.180 0.066 0.242 0.732
(9) BRF 0.179 0.067 0.238 0.708
(h) LR 0.172 0.067 0.232 0.723
(i) EEC 0.159 0.067 0.237 0.711
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(c) Histogram-based Gradient Boosting (HGBoost)

(a) Categorical Boosting (CatBoost)
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(d) Light Gradient Boosting Machine (LightGBM)

(e) Extreme Gradient Boosting (XGBoost)
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(f) Random Under-Sampling Boosting (RUSBoost)
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(h) Logistic Regression (LR)

FIRRRT

(9) Balanced Random Forest (BRF)

e

(i) Easy Ensemble Classifier (EEC)
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Analysis of the Impact of Flood Risk on Real Estate Rent in Metropolitan Manila

— Focusing on Rent Bands Heterogeneity —

Hiroki KAMATANI*, Morito TSUTSUMI**

Abstract: This study analyzed the impact of flood risk on condominium rent in the Philippines, a country highly
vulnerable to natural disasters and flooding. Using quantile regression, we examined the hypothesis that “income
levels correspond to property rent bands, and the impact of flood risk differs by rent bands.” The results suggest
that flood risk is recognized as a significant factor in rent determination for mid-rent properties. Conversely, its
impact is estimated to be relatively weaker for high-rent properties. Furthermore, flood risk had no significant
effect on rent for low-rent properties, many of which are in floodplains. This suggests that local residents may

have become resigned to flood risks.

Keywords: /K U 2 7 (Flood Risk) , 23 st [B])5 (Quantile Regression), -~ K= 7 + 7 77’12 —F (Hedonic Approach),

727 — 4 (Spatial Data)
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%2 Modell D5HTHEF

7 =0.10 T=0.25 7 =10.50 T =0.75 T=0.90
Coef t-value Coef t-value Coef t-value Coef t-value Coef t-value
(Intercept) 3.231%** 91.59 3.290%** 124.66 3.215*** 111.79 3.202%* 300.13 3.331*** 104.06
Area —0.000** -3.21 —0.000 —0.61 —0.000 —1.87 0.000*** 5.10 0.000%** 4.07
Bedroom —0.044%** —8.06 —0.053*** —9.50 —0.041*** —7.14 —0.063*** -33.77 —0.057%** —8.18
Bathroom 0.001 0.27 0.013 1.72 0.041*** 5.56 0.067*** 3ar.27 0.049%** 7.85
Electricity —0.059*** —10.00 —-0.060%** —8.08 —0.047*** —6.84 —0.052*** —~T7.67 —-0.014 -1.18
Internet 0.067*** 6.98 0.072%** 12.10 0.078*** 12.24 0.073%** 26.43 0.029%** 4.35
Securitylnt 0.034%" 3.18 0.005 0.60 —0.027*** -3.62 0.001 0.13 —=0.009 -0.75
MakatiDistance —0.009*** -13.08 —0.007*** —6.99 —0.005*** —6.04 —0.002*** —8.97 —0.000 -0.15
SchoolDistance —0.022 -1.95 —0.035%** —=5.02 —0.054*** —6.06 —0.043*** -14.01 —=0.046*** -3.55
PopulationDensity —0.095*** —12.20 —0.088*** —14.48 —0.052*** —8.01 —0.047*** —24.50 —0.061*** —8.57
FloodRisk1 base base base base base
FloodRisk2 —0.016 —1.10 —0.039*** —5.34 —0.063*** —-6.13 —0.041*** —4.59 —0.031*** —4.01
FloodRisk3 0.002 0.10 0.020** 3.07 —0.017 —1.01 —0.014 —1.64 —0.023 —1.21
FloodRisk4 0.062* 2.27 0.014 1.45 0.002 0.09 0.017%** 3.60 0.001 0.02
Num. Obs. 4381
“p<0.05, * p=<0.01, " *p<0.001
N N N . RPN
F 3 Model2 DIHTHER (B U A 7 LIS OB A SITENE)
=010 T=0.25 T =050 =075 T = 0.90
Coeff t-value Coeff t-value Coeff t-value Coeff t-value Coetf t-value
FloodRisk1 biase base base hase hase
FloodRisklnt ~ —0.005  —0.69 —0.028"" —4.37 —0.046""" —5.03 —0.022"" —3.12 —0.026"" —4.23
Num. Ohs 4381
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HRA VT SOEHLICHV. BAMEZBRNE LI FO-2ICEDRRFENROSNTH

Bo BICOVBNBRAIIEZTH B D RKRFATRERPIIICERT 3RRAHFETH
%, KK TIE. GISIRIET TOEIGIIE - RTZFEMODIGA L LT, DSMTF—2%Z ALV
/A AGREFE2RS Lico BENICIE. MZERBELELI STENBZRNIZ L1V ZFA
L. " EOEEZH O/ A XAZ2HMETEETRERMZEBBRTES ezl LTco —A T,
WREICES LIEECPEADLBVEMIITESENNS S BRENEBETHS ZCHRALHL
Bofco SRIZ. MMOBERUIEPHMFBNF AL OHBICED. SHEENOERAROFVR
BRAERFEZRBEI S CZHIET,
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