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Development of a Building-Level Vacant House Detection Method
Using Exterior Images and Deep Learning

Taro Okumura*, Kento Terada**, Yuki Akiyama***  Ryo Miyata****

Abstract: This study proposes a building-level method for vacant house detection using deep learning and exterior
images captured with low-cost 360-degree cameras. Tanabe City (Wakayama Prefecture) and Maebashi City
(Gunma Prefecture) were selected as case studies. A deep learning model based on VGG-16 was applied to classify
buildings as vacant or non-vacant. Using only the Tanabe dataset, the model achieved 77.4% accuracy, though
recall for vacant houses was limited to 42.9%. Incorporating Maebashi data improved performance to 79.5%
accuracy and 51.8% recall. Extrapolation tests revealed strong regional effects: the Tanabe-trained model failed to
detect most vacant houses in Maebashi (recall 0.8%), while the Maebashi-trained model detected more vacant
houses in Tanabe (recall 77.9%) but often misclassified non-vacant houses (recall 38.4%). These results highlight
the impact of data imbalance and regional characteristics. Expanding datasets and improving preprocessing will
be essential to enhance generalization and support cost-effective municipal surveys for vacant house management.

Keywords: &% (deep learning), 2% F (vacanthouse), E:#FMEL (building exterior), 360 7 A Z (360 degree

camera), ZEfilf54A (spital integration)
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Development of an Automated Method for Selecting Suitable Development Sites

through Land Use Classification with Satellite Imagery and Machine Learning

Ryota Kubota*, Kento Terada**, Yuki Akiyama***

Abstract: In recent years, the tendency toward long working hours has been cited as a problem in Japan's
construction industry, necessitating the promotion of Digital Transformation (DX) to streamline operations.
However, the selection of suitable development sites is still carried out through human visual inspection, requiring
significant costs and time. Meanwhile, the development of detailed land use mesh data—which divides all of Japan
into 100m mesh units and classifies them by land use purpose—faces similar challenges. This study predicted and
evaluated land use classifications in the Tohoku region using satellite imagery and machine learning. It then
combined this with an evaluation metric called development potential, created based on factory site selection
criteria, to extract suitable development sites. As a result, high prediction accuracy was achieved in two prefectures
of Tohoku, successfully identifying suitable development sites. We aim to further advance this technology to
achieve full-scale implementation in practical operations and significantly reduce the time required for this task.

Keywords: THiF|H434H (land use classification), 2B (satellite imagery), 7% (machine learning), B
FEiE i (suitable development site) , 445348 (image classification)
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+HFI A OLEBICHE B LI BT R0 DZEREB D57
BARD - BAS—B - AT

Analysis of spatial variation in local population distribution focusing on land use change
Ayano Shiraishi*, Kiichiro Kumagai**, Kohei Uda***

Abstract: Japanese population is currently declining. This population decline may lead to a decrease in social
development and difficulties in maintaining urban functions. The government is promoting measures to
concentrate urban functions within walking distance and increase population density. On the other hand, the
“Urban spongification” phenomenon, in which vacant houses and lots randomly occur in urbanized areas, is one
of the issues because it may also hinder population concentration. We have focused on the spatial distribution of
local population in urban areas and developed methods to statistically define and understand the size of low
population density areas. However, the relationship between the spatial characteristics of local population and land
use has not been sufficiently examined. This study aims to clarify the relationship between the characteristics of
local population distribution and the land use status over a 25-year period.

Keywords: #ifi > 2 4k (Urban spongification), A M ®)fi& (Population dynamics), ZEAYH C4ERY (Spatial

autocorrelation), EHIFH (Land use), il (Land use zones)
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etal.,1992).
Gi(d) = 2@y oy (1)
Zjuy

FEVE( EH LA Bz ()1, JRETHZR 22/ B U AH B
FEGy(d) OIFHEELG; (d)] & 51 Vep [G (@] 2 FIN T, 2
QDL IH/ELND.
Gi(d)—E[Gy(d)]
VVarlGi(@)]
FEVEAL EAR LA B, B B K ERIFIE T 10%I238 &)
Lo T E-A0ZEMBECHELY ) & T5EHNAE S
FABAZR LIICHIE S D . ARFZE Cldu (I RET A B &1 1
WMCTHELEBIZ, ROLIITHIEBREZIGH L.
BT A —ZdOBINIG Uz TE - ADZEMKEC
FHB®H Y | - TZ2MB B TR L) OFEEROZE LR
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FHAHLS T B T g 0> 5 B ST A — 2 % B AR
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W< K- XS ITREBTA Ry 04 TIEOZEREA
CAEEH 0 ) CHEINRL o T A —%d, %
ASP (Ambiguity of Spatial scale in densely Populated area: &
N DEFENZE WA e E 7) & E 7% L 72(Kumagai et al., 2021,
2022). di 4172 B dpay PHEIFAN TITRTA D ORI AE
W@ <o TNB R, ZORMO (=ASP)DHIFHIZIRY
JRFTA A OGF PRI oo TWVDH Z &2 D.
DFEY Z O XTI TORFTA O OZHREAAE LT
LAREMER BB, 2k, ZNOHLOFHEIZEY TIEDOHHE
BV INEDITHELRWGEEIXHEER LI & HEL
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WA 2V @EWRFTAAREH L TWD)E L,
ASPy EFEL TV 5.
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T — ||
ugﬁ?uf

O MEOZEFFIMEREH 0 | &HE S Uiz fip
BB R T A —H dpaxs Agan(m = 1,2, +, max — 1) DEiFH
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- [EfE/ T A —HZdk (= ASP) D#iFH

-1 ASP D& (Kumagai et al., 2021)
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H32%. ASP O ZEIL[F—Hi s COBEE DI O, D 7=
L7, [X-22)D 1995 4E & 2020 FE L DFID L H T, K
& <A T TASP #i/IM- AASP)) TASP $K(+ A ASP)] @
2RE =TSN D, TASP i/l ) 12 ASP N AR
#ANL, TASP #EK] 13 ASP JE sk A O 245 =
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DDA I D AR A diPH Ok & D BEM: A b
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220120, RSN D5 —FEARE 5 5 Husk, 5
TOREARE R E A IR o o e T o T L OB &

1996 226 2021 FITHHRE S M7z HUSIZ DWW THEEER D
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Estimation of Building Structure and Construction Year
Through the Integration of Multispectral Satellite Data and Local Characteristics

Koji Ogino*, Toshihiro Osaragi**

Abstract: Building location and attribute data are essential for urban planning and disaster mitigation. However,
their availability remains limited, and current estimation methods suffer from limited accuracy and applicability.
We previously developed a building footprint detection model using open-access satellite imagery. In this study,
to assign attributes to individual footprints, we estimated building structure type and construction year for each
cell. We constructed multiple cell-based models using visible, near-infrared, and shortwave infrared bands of
Sentinel-2, based on a convolutional neural network. The results indicate that incorporating near-infrared and
shortwave infrared data significantly improved the estimation accuracy of non-wooden buildings compared with
visible-only models. However, the model still underestimated pre-1970 wooden buildings in densely populated
neighborhoods dominated by old wooden houses. To address this limitation, we introduced a proximity indicator
to such densely wooden housing areas and confirmed its effectiveness.

Keywords: 2t9/@MEHEE (building attribute estimation), :###%iE (building structure) , LYK (construction year) ,
Sentinel-2 (Sentinel-2), AiE{FEHHEHIL (densely populated wooden housing areas)
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