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Socioeconomic Disparities in Mobility-Based Exposure to Green Spaces and Air Pollution
- Analysis Integrating Satellite Images and Human Mobility Data -

Yuhei Yamaguchi *

Abstract: This study aimed to elucidate the relationship between socioeconomic status and exposure to green
spaces and air pollution accounting for human mobility. Previous studies have analyzed individuals’ exposure to
green spaces and air pollution based on their residential locations, but research that incorporates human mobility
remains limited. To uncover the detailed realities of such exposures, it is necessary to account for the green spaces
and air pollution that people encounter at the destinations of their movements. By integrating satellite imagery
with human mobility data, this study revealed the following findings. Individuals residing in higher-income areas
were found to have greater contact with green spaces and lower exposure to air pollution. Moreover, even after
controlling for residential environmental conditions, higher-income individuals were still observed to have greater
access to green spaces. This study not only provides new insights for environmental epidemiology but also
contributes methodological advancements.

Keywords: A\ i — % (mobility data), f2 YV £— bt 7 (satellite remote sensing), #2387 19 HINT
(socioeconomic status), #kH (green spaces), K&J54: (air pollution)
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Utilizing GPS-based Location Tracking in the Lake Biwa Relay Swimming Event
Kazuyasu Matsumura*, Keiichi Nishikawa**, Yoshiharu Nakamura***, Hiroshi Niida***

Abstract: This study develops and implements a real-time, GPS-enabled smartphone-based location tracking
system to address challenges in monitoring participant positions during the Lake Biwa Relay Swimming Event in
Shiga Prefecture. The 16 km relay race is susceptible to course deviations caused by weather conditions, making
real-time monitoring essential yet difficult. The proposed system allows support crews on boats to transmit location
data every 60 seconds, enabling onshore supporters and organizers to track participants’ positions and average
speeds via a web interface. Deployed at the 28th event on August 24, 2025, the system enhanced safety, improved
participant support, and facilitated better coordination of cheering activities, thereby contributing to smoother
event operations. Future work will involve storing and analyzing location data to further enhance safety and
operational efficiency.

Keywords: U L —JK{k (Relay Swimming), AZ{&{H¥# (LocationInformation), A~— K7 4> (Smartphone), 24

EPL (Safety Management)
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Analysis of Lifestyle Behaviors During the COVID-19 Pandemic in Toyama City Using
Human Mobility Trajectory Data

Toshikazu Seto*

Abstract: This study performed a quantitative analysis of human mobility dynamics in Toyama City during
September 2021, using smartphone location data from Agoop Inc. (8,414,697 records, 118,074 unique daily IDs).
By integrating the "Trajectools" plugin for QGIS with the "MovingPandas" library, the analytical framework
thoroughly assessed changes in mobility behavior under priority COVID-19 prevention measures from temporal,
demographic, and spatial perspectives. The analysis revealed a mobility pattern with an average speed of 10.72
km/h, predominantly featuring short-distance movements, as walking and cycling comprised 78.51% of all trips.
The peak movement occurred at 5:00 PM, and among age groups, mobility speed was notably low among 15-19
year-olds, quantitatively confirming the impact of COVID-19 restrictions on youth behavior. The analytical
methods developed in this study and the findings obtained can serve as a foundation for evidence-based decision-

making support in pandemic response and urban planning.

Keywords: BEIfLFT —4 (human mobility trajectory data), A{GEEZC (lifestyle), BEfHIEES: (time-geography) ,
COVID-19 (COVID-19 pandemic), &L (Toyama city)
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[P1-20] Evaluating the urban landscape diversity through street-view images: A
case study on Ota Ward, Tokyo

*Hang Shenl, Takuya Okil (1. Institute of Science Tokyo)

F—7—F :urbanlandscape. diversity. streetview image. manifestation. eye-level scenery.
computer vision. machine learning

Urban landscapes (UL) increasingly tend to homogenization with urbanization. Potentially
reducing experiential richness and linking to broader challenges such as inequities and
gentrification. Yet most studies on UL focus on morphological patterns (e.g., land use, road
networks) but overlook eye-level experience. With street view imagery (SVI), UL can be
assessed from a human perspective, though prior work often emphasizes isolated elements
or aesthetics.

This study develops an approach to evaluate streetscape heterogeneity by computer vision,
extracting SVI elements and creating landscape diversity index. To achieve this, UL is
redefined as a dual construct: morphology (spatial patterns) and manifestation (observable
expressions at street level). Within this framework, landscape diversity is introduced as an
indicator of manifestation.

Ota Ward, Tokyo serves as study area. As the city’s ward with the widest variety of land uses,
it provides a representative setting for examining how landscape diversity is expressed. The
study links morphology and manifestation, making diversity measurable and providing
support for tracking urban landscape.
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Phase-Dependent Emotion Maps of Place
A Mantel Analysis Using Text Embeddings and Spatial Proximity

Ayaka Onohara*, Hiroki Ouchi**

Abstract: This study examines the correspondence between emotion, language, and spatial proximity across five
stages of environmental evolution in Japan. Using Mantel tests on distance matrices derived from 155 participants'
emotional responses to 50 place descriptions, we found stage-dependent patterns. Rural landscapes (Phase 2)
showed robust emotion-text correlation (r=0.43, p=0.031), suggesting universal cultural imagery. Infrastructure
environments (Phase 3) showed origin-dependent text-space correlation. These findings contribute to emotional
GIS and place-based planning.

Keywords: /& (emotion), #ATECIk (place description), ZEfIIUITHEM: (spatial proximity), = FHEHL (niche
construction), <> T /LIRE (Mantel test)
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A Travel Behavior Analysis in a Local Tourist City using an Absorbing Markov Chain Model
with Human Mobility Data
- Taking Kurashiki City, Okayama as an Example -

Yumiko Suzuki*, Hiroshi Murakami**

Abstract: This study analyzes visitor travel patterns in Kurashiki City, Okayama Prefecture by integrating human
mobility data and an absorbing Markov chain model. Using GPS logs from thousands of smartphone users
collected over two different holidays in 2024, visitors were classified based on their starting and ending points,
and movements across eight major tourist sites in the City were tracked. The findings reveal that most visitors tend
to remain at a single site, with limited movement between the eight major sites, especially between the northern
commercial area and the southern historic Bikan district, regardless of where their trips started or ended. While
out-of-town visitors who visited multiple locations stayed longer at each site, their numbers were comparatively
small. As a result, Kurashiki’s tourism largely consists of isolated site visits, which restricts the overall economic
impact on the region. The study suggests that enhancing economic benefits will require active measures to
encourage sequential, multi-site travels and longer stays within the City’s tourist attractions.

Keywords: W~ /L= 7388 (absorbing Markov chain), [EIE{TE) (travel behavior), WifEWRFfE (duration time),

s (starting point), JFFEH (ending point)
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Geographical Characteristics of The Headquarters Relocation in 23 Wards of Tokyo

MATSUO Kazushi*, SAKUMA Makoto**, TSUTSUMI Morito***, IMAZEKI Toyokazu****

Abstract: Headquarters relocations have a significant impact not only on the company itself but also on the
daytime population, consumer activity, and tax revenue of the region. Despite the significant shift in companies'
attitudes toward offices due to changes in work styles during the COVID-19 pandemic, the actual state of
headquarters relocations remains unclear. This study aims to clarify the geographical trends of headquarters
relocations by listed companies in the 23 wards of Tokyo. The analysis results showed that preferences for
headquarters locations have not changed due to the COVID-19 pandemic. Headquarters relocations are mostly
carried out in neighboring areas, and long-distance relocations are limited. Analysis of the relocation network
reveals characteristics common to areas with a high number of relocations.

Keywords: At1-# 14 (headquarter relocation), 4~ ¢ A /L (office building), 37H13%®%4F (location preference), = H
F4#% (COVID-19), * v hU—23#H7 (network analysis)
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Location Amenities and Office Rent
- Rethinking transportation accessibility in office buildings -

MATSUO Kazushi*, AOKI Nichika**, TSUTSUMI Morito*, IMAZEKI Toyokazu***

Abstract: Transportation accessibility is a key location amenity for office buildings and a critical determinant of
rent. However, conventional assessments have predominantly relied on the singular metric of walking distance to
the nearest station, with limited examples of multifaceted evaluations. This study focuses on transportation
accessibility among the various amenities that influence rents and seeks to identify more comprehensive and
effective indicators for its assessment. Our analysis reveals that a combination of factors—including weather-
protected access, distance to the station exit, the number of nearby stations, and the number of accessible train
lines—serves as a robust set of indicators. These findings underscore the importance of a multidimensional
approach to evaluating transportation accessibility.

Keywords: Z2iBF|{#{% (Transportation accessibility), 17" 2 =7 1 (Location Amenities), 747 4 A /L (Office
Building), &EHAEZEKX (Rent Determinant)
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Construction of a Geospatial Digital Archive of the Fukui Air Raid History

Kazuto AOKI

Abstract: In this study, we visualized the damage caused by the Fukui air raid and conducted a spatial analysis of
the damage by digitizing the list of victims of the Fukui air raid and converting it into geospatial information.

This geospatial conversion made it possible to build a foundation for many people to understand the accumulation
and spread of local damage that was difficult to grasp from the paper version of the history of the Fukui air raid
alone. Another significant point of this study is that the digital archiving work was carried out mainly by the
younger generation in the region.Furthermore, the mapping analysis of the damage caused by the Fukui air raid
spatially demonstrated the distribution of the deceased and the areas of concentrated damage, revealing local
characteristics. Distance-based analysis showed that the damage did not decrease monotonically but exhibited
multi-peakedness with multiple peaks. These findings suggest a connection with the expansion of the city at that

time, which was based on the castle town.

Keywords: ##3-2585(Fukui air raid), 3 ¢ 51/ 98 (war damage studies), #1242 [ 1% ¥} (geospatial information) ,
TV B IVT — 71 A 7 (digital archive), FERfET 5153 BT (distance-zone analysis)

1. [FL®HIC

T ZE Y, KSR o0 1945 4 (IEFn 20 47) 7
H 19 B D 20 H AR 0 CHEME S 7= Bimg g
Thod. ZORE, @I HoOR 84% 1 BER L, FE
# 1,684 N, AEHE 6,419 A, DEEZE 23,009 F L)
HAE U (22l FIl174 1978). B4 80 4% i)
ZT-BE, AR A ERRLE T D RIT e < 2
D, FEE & EBICEROTEN KD YOH Y, T Ok
FRINBEE DR L 72> TN 5. B O B2 EHIC X
LT VHNT — A THEEERNOW TS, RS OFE
SHEMK EICHRE L, EORRBEHETE HET
R 5, THYX T — A T ERITD 2010), B2
< T —=AA TPERIEN 201D DD, £z, FEE A HIX
LTIBERL, Bk & BE R A RO DR
FFEBT — A 7 PEEIED 2012) O A H 5.
LU, IR - BRI CORFEM, B ZR & 0 KR
BESIZDWTHE, BATHBIIER~ A AT 4 TIZ K W ER
D EF SN, @R EHIFHTICER T DI
HHEND ZENDRW. 2D, w2z >0 T
X, RIEFVZNT —hA THEELIR. Z 2 TR
JETCIE, MR O T r A CTRIFEN T E i@z
HE o AR T R AL S R R IRST SR AE G E LT, g
MEHE LCT o2 b L, il ofk&Z1T 5 B Mo
FEELE.

2. FRALEERETOANT—hA4 TFE
2.1 fRHEESR

BB LT, M@l ] Gz
172 1978) N 5. 4 1,478 BIZ K SFEGEHIE 22l
DOFGE & W EL ISR LTV D, AEIIRSCRILO
HEREICE EE LT, EHIC LA AMIE, &E,
PEYE - Bl - HE - FEMH~OEE, &5 IIE IR
IR DATEOER P RITENIC E TR, £, %0
FEREEE, YR iiEX, #IETH, JBRELE, A
ERGR EREEIDNEL TS,

2.2 FTORNLT—hA THER
COBILEEE T OANT —H A T T = M
ISR 1~4 FAEE T 8 LI X D EREMR LR
Wy b LTEMINZ. BOMATIE, mH
TG AT UV ANT —h A TR EIT - T-. 1B
KX, (D)WEFAE & BHIER Q)R ELTET — X2
DT V&AL - HERZE G B (3)Web ABIH = 7

HITED 4 BepiC £ S iz,

(1) SRR & 5

AT BIEET, AT LR AR AR L,
EBIC X 2HAEZ S T tk, RS ITHT 5 2S8R
DEE, Ehh, BERBEA L COEYEEE RF L, B
KOEREAATICEE LT-. £, BRE L TR
BB OBAEZ T 2. ZOBEEBERIZ 832 40 DIEEH
HENIERS I TER Y, (E0T, K4, RS, EEFEH

=B BHRSIRT R R ET

(Research Institute for Regional Economics,Fukui Prefectural University) kazua@g.fpu.ac.jp

-P1-47 -



P1-47

HOBMZRERALHE SN TND Z Enb, BEDZER
B A SN T 5700, FBIRELEDT Xk
BOfies & & Lz, F72, HYEEN DI, %*Tﬁ%‘é\
ZRRRER OB SR KR IR (1945) bfET &N, &

ﬂliﬁ#ﬁﬁgiém%Eﬁ%mLka,ms;i
LAY 77 L AIZTEROHMK & DEREGDOEICL
S CHUKHFIPA A ERRICFFETE 5. ZD7®, GIS 12T

%k i LI SERE DIFma B ZERERIL T2 2 & T,

i 558 oD 4R P EE SO HB BRIV 7 0D Z2 R OAER 21T o 7.
QBT X E GBBRERT) OTFT V&M

T2 BB R O FERF A BIL, K 830 A4r DFEAl7:
Bz ate. RATERIL, K4, (E97, JERIGHT, ERE
HBTHD. AHEITERMUEN ST IEFD 50 4 B0k
SEHIDA K EA Y I, KSR L TR bk
MEFLOELOTHD. ZOBEZTICEE-BN—
HFoF—FX=2{b LIz, 2D I b5, FBEREATAHIBH
LTW5 752 Ny DFEESGHT 2 HBRZE IS @it L7z, {F
NIRRT BEREIE, EITHA O WRFLA~DORG T
bolo. BIHNTIHE, BIEESL, KEEIHIZL D4
FHERMTON, M LA R3 ST, £72, oo
Mo T HD L 9 RiEMaBZBATEHRINTWALELH
FUZE, colTfHE &\ o - SEIRG AT EH b B - 7. TEXEM
EVAY 77 LA LW 8 VB O T X
% GIS E TSR L, [HITT B OBERK EToshisHR
EHEE L, MEEREE®RE AT L.

AN, FEEGFT S L ORBREEFEIToT2. TORE
B R BIEE N LD - T- DL, EK BT 50 A(6.65%)
Thote. WNTH . HTFHET 31 A4.12%), = DFLET 30
N(3.99%), #fER ERTA 28 AN(B.72%) & 72D, FT-, K
Lo EHEL, A - EE LA, K6 Fn

BHETH Tz (ERIZHBITE RWRA TR L TN D).

ZOMENG, BYIFHIEL Tz, #fiEicidik
PERT- &, MIENEL o TN L HERIND.
(3)Re:Earth iZ & 5 WebGIS 22

VERE L7 I BRZE R &, PLEfE RS HEE L 72 50k
LET 166 BT (752 N43) % Web3D-GIS 77 v K7 4 —
2 [Re:Earth] #F|H LT, SEEHICHAHI LT, Fry b
MoRE & EEx TRk Lz THEH: - ﬁ%T/&wT
— A T A &N LT (IR 2025) . ZAUT &
WERENET L) TERTE5 L5107, %
e LT, WART GEHHHE) oduml<o sl CIEEE
BEFIZE D o722 ERAL NI o7z, NSz~ v

TTXURL 2B L CHTHHETE, MROHAEEAH
R CE DB L > TWV 5.

3. HEDOEMEMINE
3.1 HETTHRAREEREH
X 2 0%, BESSHERAEIEIS, Y4B iR

B34MOMIEBIFRS R

MR RREERAS

2/4

B  BEESINT—HATR

M1 &H BETIOXNLT—HATR

RS 1km, 2km [FOAARY I 2B L, BT T HBAL
THEH SNIEEL LG R~y 7 TRLIZD
DTHD. 708, BIMPRITR S TIPSR
AU TUAL LRI TR LTV A, HUDH R iﬁijﬁﬂ Z
BERHD T SN mAAb oAt 2 E Lz, Y
REOTHE I POLE L Y, BT 0.5km &<, RIEIX
1.5km, FFIZ 2km ORI 0 I E2 - Tz,

B 2 TOEICRI AT 5 &, HO0EH» 5 OERED
BN 5 #eE OREMER AR R TR, BEER
BEEIE LR D B Y Tkm #PHICET LTS, 2o
HPH IR IR 2 Pl & U2 3R FRT2S, (1 FIFIE S i
KNS5, BHOBEEENEGP- D, ZEROEE
FrAENTELWETE D, FRCEFRILOR b K& 22kt
B RAERNDENTWD EXEITCIEHRBZV 50
AN DFEEFENFAEL TS, £, BHAWEDTIE 30
~40, 20~30 AHBEORE RERK N EEMRIND. £
NS OHHEHITIE, 1~10 ABEOYENESICHRAE
LCW5. EHE LY E - FEEiERE ety R,
P« dEEII /N SRl R TH D DU, (B FETAS
EHIR L W AL ENC LAY » T2 728, HiA 72 228 BLAT
DOETHERSTWETEDTHAD.

F72, 1km B ZBZ 5 EBKHBTH, 1~10 NFBOIER
FENBEIIRAELTEY, BRtehdulbo b 2km #HEA
@ﬁ%ﬂ@i&h&f%kﬂibt_k%% Eo TN D,

DH/NE— 0%, BERAE AW i~ D K 5K
B Z X0, FEREIC X B AT AL ERIZER LT
Tl L maRTE &b, FUEBMHEASOEE R D205
722 EBRLTWD, Ei2, FULEE Y AEFE 1~1.5km @
T AT 1~10 ABUEORT T B <P 2km 4+ T 58

-P1-47 -



P1-47

EIAOMIBIER S R T LERBMARERAS

 ETTBRIEEER
e 1-10
10 - 20

'.40—50

] #scasm

2. TREBROERHFE

BEDAETL TS, 2 bITEES EToORETHD Z
EMEZHND.
3.2 [REERIGERER

WIZHETHEAO D D O FEEEZ G L, BREER 2 L1238
WEEEH Lz K 31E, 2.5km £ TO 0.1km HEEEH
TEDOREFERE R LT T T THD. 752 ADH b,
96.53% 724 AN 25km N CHREE L TWS. kb%
W ERBEHAIZ 700~800m #H7 D 107 A (14.46%) TH Y, &K
T 500~600m # 79 A (10.68%), 100~200m #5 77 A
(10.41%) BRKEARE—27 2L TCND. o, REE
HOBLENGIE, 1300m AN TRIED 87%LL E, 1500m
PINT 9432%LL EREENTERY, ERBEILXI O
WCEFLTWDEZ bbb,

e HUT 0~100m HE T 21 A (2.84%) & Lg%
THDHH, 100~200m 1 TiEAHE L 77 A (10.41%) T8
T 5. ZOB, BEEAIL13.24%E 720, REAAOE
TR, PN 2 H I B W T AE R R EEE T
HHZEERLTNS. 200~300m H T 6 A (0.81%)
72703, 300~400m #7C 40 A (5.41%), 400~500m #5C 66
A (8.92%), 500~600m #Tix 79 A (10.68%) & EHE 7R
E—7 ZA L, BREEIAT 39.05%IET 5. Fi< 600
~700m HTiX 24 A (3.24%) & —FEITIRVAS, 700~

800m HFIZIB W THR KR 107 A (14.46%) &72>TW\Wa. Z
ZE CTTHEBEEAIL56.76%TH 5. & 51T 800~900m Hy
%50 A (676%), 900~1000m #1% 23 A (311%) & 7¢
D, 1000m F TORFEEIEGIL 56.76% (ZiET 5.

1000~1100m #7 Tl 59 A (7.97%), 1100~1200m 5 T
i3 48 A (6.49%), 1200~1300m #Ti& 45 A (6.08%)
&, 1000m LLUETHRERPEENEL TS, 1300~
1400m #5731 A (4.19%), 1400~1500m #5722 A (2.97%)
& BRBED BN fE > TH& 2 L, 1500m £ TTRE
BB 9432%ITETDH. ZOZEND, EDIFEALY
23 1500m ANIZE ENTNWD ERRT I ENTES.

1500m LUz CII ST R L, 2~5 ABUED SRS D
FH%. 1500~1600m #7112 A (027%), 1600~1700m
# 5 N (068%), 1700~1800m #5 3 A (041%), 1800~
1900m ## 1 A (014%), 1900~2000m # Tl 0 A& 722 5.
2000~2100m #IZFBWTIHFISNAIZ 9 A (122%) 23RS
INDD, ThUSMNITIFEDTH D, 2300~2400m
5 A (068%), 2400~2500m #5 1 A (014%) #HK#EIZ,
DATIEIFEHERT 5.

FREER B O A 123 1T DRI 7 Y, ZEMEAE A L
TWABZEThHD. RRKOE—1E700~800m #Th Y,
Z 3T 500~600m # & 100~200m #AMe< . 2 HIXIB

-P1-47 -



P1-47

120

100

80

60

40

20

0~100m ———

100~200m I
700~800m IN——

300~400m |
400~500m I
500~600m I

800~900m I

200~300m =
600~700m |——

1000~1100m I

900~1000m |—

EIAOMIBIER S R T LERBMARERAS

1100~1200m |

4,4

1200~1300m I

1300~1400m ——
1400~1500m |—
1500~1600m 1
1600~1700m =
1700~1800m &
1800~1900m |
1900~2000m
2000~2100m =
2100~2200m
2200~2300m
2300~2400m =
2400~2500m |

B 3. EREERILRER

BCRETN O FER L7 MR O AT O RO PRI R, i
FIMOREIZEE L TWDREMRH 5. £z, EERE
DEFTHAL L EFON T H Cho7z/ew, BT HORE
IRICOEBES N TND TH S D . AR, HkE
6 T 8 A AT 0> T O HT A SN ARG & 2 kSR
Rz RL TS, LanL, BREBBCRA Y IX, #if
DIGREBREE L B> TRV, ARERITELH S
WrCdd LIRIMFIC, 8B OBIEDR TSRS S AR
ThodreEALND.

4. BHYIC

ARFFETIE, RHEEEIC BT A HEELBEDOT VX
T —HATIE WebGIS TOABA® U T, el
WEEZTHRALL, BEEEOEMNSTEITo72. Zh
WLV, MRBHAROREFH 2R 720 CriE Lic < WRET
A DEFECIRA Y 232 < O NITHEYE T X 5 HipR 72 [
BT VENT — A T EHEE LT, & LT, Web3D-GIS
7F v M7 4—2A [ReEarth] ZFH LT, M- g
TIUBNT —HATA] BRI £z, ZOE¥X%
HIRDOENFAN SR REREREDO—DOTHD.
eI E O KL N T, SEEE OO ED
A R L, RIS R S,
BT DL, HWEDEINBRT 50 Tl EHED
V=7 S M E TR LTV, ThRBIE, R FETZ
FAC LT B HEO T LN Y & OB RIE S LS.
LSHOBEE LT, HIRL A0 BERER B /3 B T
SNT-LIEMEOER ZMREAT 570, ATt OhEEE%
B, JEA - MR SRIE & OB E A K0 FEICHRETT S 2 &
DROBND. iz, AR TIIIEEELEEIEIC L
NI EAT T3, W BITICIEIBHT O ZA IR E ST

B, FEFCKADN D OFFERR O 78 E1TIEE - T
W, ST, BEROROREM, BN S E %t
B2, 3D TV LETFELTWS. 3D T—X I,
Re:Earth @ 3D 7 —# £3Bee2FIH LT, WebGIS ET
MET&23D7—IA 7L LTHEET LT ETHS.

HEE
ARWFFEDOBATIZD T2, ITTHAE TR ZAT > 7o f@HH
MO BAEZIK, @HRIRFOFPAERR, WNTE
EIRERHEME & B 2 W o o @SOS LR SR o
FRN B Z2 FAC TR R L P 9.

S &3k

F—EBEERER(1945) TRESAEDLME I https:/ww
w.digital.archives.go.ip/gallery/0000000126 (2025 4 8 A ¥
).
EHZEERBFIITS (1978) [hEHhzesid], fEHZ=si T

fEFFEL (2025) TfEH - BFrT X NLT — DA T R
https://www. fukuishimbun. co. jp/common/usr/map/war_
archives/ (2025 4E 8 HHE).

VEB ST - B - (UNEESE (2010) F % - 7 —
HAT LS RS MK ORE. [TUF L - B a—
~ =7 4 —AWF%EL, 1, 45-56.

VEBIETE - B AR - (UNEEDE (2011 BErYw - T —
NA T HRIE S & HIBREFIEROM AR, [t 2 —
YA BT 2 — APEEIGES), 13 (4), 567-574.

PSR TAE - AR - MR — (2012) RBSERNSEE 7 —
NAT GRS & FEBREOFREICHE SRR, THEAT
4 THFZE], 19 (2), 23-34.

-P1-47 -


https://www.digital.archives.go.jp/gallery/0000000126
https://www.digital.archives.go.jp/gallery/0000000126

E34EIBER S X T LERFMARRRAS

2025411818 (1) 13:00 ~ 13:50 | RIB(EFELE K —)L)
[P1] RZ 2 —FFk #1

| [P1-48] CLAS-PPP%E BB\ 1= SFIGEERER ¥ BHIR I 4 5 MR BB DB DFHA
EBEL R B ERS PEEN SRR (L REBARE, 2 FTEAR. 3 BEBEAY. 4 LBX

)

F—U— R SREGEAMRM. CLAS. SfEEMAL (PPP) . SH6FREFEME

HAN—ZTEHCYBEROEEAREIE. BAY— MEORRICRARTHDH. JUREZEFHP
FNICHES BARAKEANOREHR EEMAHE Y AT LABEORRICOBRNZ LHFINTL

%o $FIC. YIEZERET Twoy TEZ) Mah') EFTVWABAHQhZEREICEOOVITBRI L
BETHD. oHEHEHUFEME. BAOYIEZERD TWwo) TEl) zaREICEY Y Y
J3F—7o/Q - LTHEHEINTWS, Fic. BEMEEN ST ICEREINUZTS

CLAS-PPPAR . HEDEMELZEK - 7T FOEBHH O, FEE. IR b, BIfIERH
DERHENS. SEOERIEFFINTUVNS, AKX TIE. SHEETFEMEIC L DR
THOH - Mg IcH VT, B - BEHD OBEELACLAS-PPPERW - X T LEERL T,
LIS, FETCOEETREEBEAUZITV. MMREEBOREZLZ EEMNITHE L 1.

O— Mt EIAAMIBIBRS X T LER
-P1-48-



P1-49

1.
1.
ERHIK DT 2 NT — T A T

EI4MMIBIFR S R T LAFRFMARERAS

1/4

REFEZEA LT A Z R0 08I 5015
[E LR R 2 5 5 T O—HIRI~DISH 2 & LT
M ORE* - BUL thE
Building Extraction from Raster Historical Maps Using Deep Learning Method
A Case Study on GSI 1:25,000 Topographic Map data
Lewei LIN*, Yuki AKIYAMA**
Abstract: Historical maps are considered an indispensable data source for research in historical geography. In
recent years, many universities and institutes have established digital historical map archives, providing valuable
and accessible datasets. However, most of these archives are available only in raster image formats, which are not
well suited for quantitative spatial analysis. Our study proposes a method to extract building information from
digital historical maps, thereby facilitating the estimation of building counts, sizes, and spatial distributions. The
proposed approach first applies traditional image processing techniques for coarse extraction, followed by manual
refinement to ensure accuracy. Subsequently, a deep learning model is trained using the refined dataset to achieve

reliable building detection. This combination of classical and deep learning methods aims to enhance the accuracy
of feature extraction from historical maps and to enable their broader application in GIS-based research.
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