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Study of building footprint update method based on change detection
using monocular aerial images

Shenglong Chen*, Yoshiki Ogawa**, Yoshihide Sekimoto***

Abstract Regular updates to building footprint data are essential for maintaining its accuracy and
relevance. Traditional methods rely heavily on bi-temporal aerial imagery to detect building changes.
However, this approach can result in discrepancies due to factors such as sensor angle variations,
building misalignments, and pseudo-changes from non-building elements. Additionally, existing
databases often underutilize the semantic information of buildings. To address these challenges, this
study introduces a novel building footprint updating method that integrates up-to-date monocular aerial
image with historical building footprint data, enabling the detection of newly constructed and
demolished buildings. Validation with the SI-BU and Osaka datasets demonstrate that this method holds
strong potential for broad application in the regular updating of building databases.

Keywords: &%)~ ~ 7"V > | 8 #1(Building footprint update), Z={U%H1(Change detection), HLHRZ%
H 5 H,(Monocular aerial image), ¥~ ¥ 7 4 v 7 + &' X 7 — 3 2 V(Semantic segmentation)

1. [XC®HIZ XAT 2 DIXHEETH Y, Hed MBS
#YO7 v 7Y ML, Wl - BT S R EDEBNT L - TUE, IR ER IR

BROBEBER BT — 2 Th D, 1tk BTy N7 DAL DRSS, (K 1b)

U b OFFIIHKSAAL BIBESHRAEIC L V1T 3) BEfFT —FZ _X—RITEHEN DM 2 FH

D, HBDOWIEART T 4TI o T (H fEH (B ALE R L) BB S TR,

OpenStreetMap) 1T7i>#L T\ =, L2oL, UVE—hE Fio, BFET —FRX—RLERI—HT HilEE

YU TEANOFREIZLY, EMICIRE SNLD R DZERFEREZ BT OITEH LWRENH 5.

FRAGFE DZERGEN, R OmmERT —% Y
—2E L THEREEINTWS., —BNREw 7 v 7
Uy hOBEHFTEE LUL, SR I R
DZEREE AL, v 7 '/ VAL CE LEN & fh
952 &Ik Y, MRRROWE S @i
T2 (HINEA, 2021). LovL, ZOHIETE, W
SOMDFEDRH D
1) “HEoEFEEICBIT EM T > 7Y v b
i, WMEAEOENIL Y ERIITEAL T
RN ZORFEH IR A LIE, FRCEWERIC
BOWTTHINELOEERS S (X 1a).

2) ZERHEIZBWT, @& ROEB A P B 1. TREHIZE B A 5 AL A ORI
* ESB HARKSPRZEMERE IS v ¥ — (CSIS, University of Tokyo) —chen-sl@esis.u-tokyo.ac.jp
kO ESE AR KSPRZEMIE R EIFSE Y o # — (CSIS, University of Tokyo) ogawa@csis.u-tokyo.ac.jp
kex PSR HRIRSRZEMIE BT SE Y o # — (CSIS, University of Tokyo) —sekimoto@esis.u-tokyo.ac.jp

-D1-01 -



D1-01

WEOEY 7 v N7V ME, YEEORY A %
FLEkL TRV, ZOLELREET 270D EERS
Br—aLieh. AR TIE, kD R ozEdh
GEINOEMECATIN T 2 HEL TR, HHr
OHIRZEFEE LAY 7 v KTV v T —X
EHAE DR T, BT — X OEFFIEEZREL 2.
TSk, T v T v 2R E R
KERZIEA L, BUE b 582875 Z L1
HEELCTWD. k5l s U CRIRMARES X 4%
E L, RFEOHNEZRGE L.

2. F&
21. T—%77Fx

AEEEFIEL, B OZEREE L REbERT
W)~ AT A DY, AR LOWEE S iz
MEEBNCHIHE T2 Z XA CTH 5. B~ R
. ERER, KRENR (Fr—), R OR), B
() ZIERLTWD (M1). £, FEEHLT
a—%, BEAReEAALTR Y U —2 (DCN) ~
—ADEMEY 2—)b, BIOVAVFH AT T a—
=D 3 OO THER I TS (X2)., £7,
A D ResNet34 =2 a— K % FWTC, ZEHEER
MO NNF A — )L ORI - @E S5, &
2, D ORBEEZREDEY)~ A7 ITHESNT
Al & WO HEL DRET 5. O, &~ A
7 LR EDOA 7y EERE L, DOCN X—ZX D%

GISA 2024

=AY

BT 2 — LV TIRENMTOND. BRI, vV TFH
AT a—F—&HWT, RIREFESNT-EE
RIRFICHhHE 9% (Liao et al., 2023).

2.2.DCN _— A2 DT = — )L
BEOEW 7 v 7V > ME, ZEHFEE ETIEM
(MBS DES TOWRWEERH Y, ZOXUITE
ERENCIB W TRE R ) A A5 & 2 wTREMES
HD. ZOFBEEBRNT D72, DCN ~N— R D i
EVa—ARNEASN, ERET Y N7V U hO%K
IFRBER A 74 L, RH8A ISR 5.
UL, A ENT@EFHIZHE-SZ, DCN g
) (BT LIS EDA4 7 v & BEI
ZEMPNLEI T DR L ~ R 7 OREES
HTEMWAREL 72D,

-
~—

A L

%fl%ftﬁ“

23. WIVTFHARY T a—H—
BB AR T D70, #hibh, MR OrEa
Wit O = oDt % 2 7 Z%EF Lz, £, 22
ITHIORFIZEY, FimEHTROMEELZFEHL,
ENESE Ty ZIZANLTEM T v 87U b
TS, A RO, ThEhiaEo
BEE~ A7 ONER & ANBZE M OFRFHEUZ TG LT D
PR OREBUE, BUFT 2B ORHE & WD Btk
WZH DT, 2 WAgﬁéw IS ORHE A iR
SHLIMERDHD. b, BFdEYOE~ T«

X 2. ZAbEFE y NU—2 OT —%7 7 F v (Liao et al., 2023)

-D1-01 -



D1-01

v 7R ETISERN L, R OEME XIS
7o ORHEE FE T 572012, 22 RN BEAFE
Yzt 2 i~ v R aakdt L7z,

3. T—3tvyk

3.1.SI-BU T —# & v K

SI-BU & —#t v~ hiE, 2019 F& 2021 Fi2HfHE
S 72 Google Earth D22 5 (ff4 5 0.5~0.8m)
THER S, FEEMNE O 172km? O HiFHZ 7 X
—LTW5. T—#ty MIULERF 4932 /3y
FNEGEN, TDHH 3,604 FNFEH, 1,328 K
TAMNHIFHEND., BYOENT /) T—a v
%, R, REORY), BEOEY), fHADEY
D47 T RIGEEN, EnEn lo), My, 24,
3) OMEMREIY L THHRTWD (Liaoetal., 2023).

32. Kbk —%%v b
KT — % & v MERIHHEEX (5 2. 3km?)

MELENBYT A7 E L TEELE (K3).

[ HHIPRRE 35 F0 6 4F 1 AR L OV 23 451 Al
5% U248 03m & 0.6m DZEHEH (512x512
v, FH66K) L, THUKIET HE8MT ) T
—a TR EN WA, @7 /7 — ailx
2022 4Efif Plateau3D #{HiEF LV OEY 7 » b7 U
MZEDE, 10 FHOEMELZ EMEIZ KT 5 &
O FEICHIIE L.

X 3. KT —% %y + OFE

4. HR-BER
4.1. FHmFEER

AWFTNL, @EMHAL TOR bR E B E LT
Wb, v T 4w T AT a DT

GISA 2024

— LU= RO TEY O~ A7 T 503,
EROTEENMEZIL, 7Y 27 FEALOHX A
AR AR R TAT =g A N) T AEFHT
L. WA, FHE, ROFHE, X1IORTED
ICEFESND. ZZT, TP, FP, FN [IZh<h,
ELL i EN, BoThiaNn, ishz
NSV <2/ (ot = A

e L

TP 4 FP
PR — 1

= T N M
2 xX BEER X GEAE

EEE

F fiE

4.2. FEERFER

RETIEOFIEERGEET S0, HpE %
F9 < B T15TH D CGNet-CD & il %17 -
72 (Han et al., 2023). Zi15 2 DO F{EIFHBEA
72 B 78, DI EZ k3 5 72912, SI-BU 7
— 4y hTHR—-LTFEEIE. ERITTAT
PyTorch % AV T5E%E L, A100 GPU(40GB)% 4 ##5
#WLlomdx 7Ty F 7 —2 ETHEITL.

# 112, SI-BU 7 —# %t v N COETIEOE{ LM
AR 2R d. $RRTIEO F fEIX 057 2L,
CGNet-CD % 0.04 L[al>TH Y, #ETILEOEIIE
BosLiz. Zhux, @E0EY 7 v N7 v Rtk
~UT a4 v I IERERMEL, HARLEBNLOE S
T LV OEEREN L D b, B iR A XV Bk
ICHFETCX A0 ThD. K4l2ix, WPRCLD
BALRATER 2R LT D, IRETRTHE ()
LR GR) OB ZXRITE %7, CGNet-CD 1%
AR (B) Lo TE 2w, B (X
4a) LIRIREEY) (X 4b) OFERZRL, BEFET
FEEE & TR D FERME TR TS —7, CGNet-CD
IR OFEE TR (L DR B L Z TR T NI &
ERLTND. X dc i, TR AEOEWIE S FHE
YDAV HR L, $REFEILZ OMEE R

EECEAZ A RLTNA.
#£1. SIBUT—Z%v F COFEE
FiE HEE BEE F fii
CGNet-CD 0.49 0.58 0.53
REF® 0.54 0.60 0.57

-D1-01 -



D1-01

X 4.SI-BU 7 — &t v + O kSR

43. BE

RREFILEOPLRE) A FHi 5729, SI-BU 7 —
Ay hCHEELEETVERKT—F Y N TF
A b L7z, ZORER, BEMAOREERE L KT
LTS (£2). FRTHEEWIOWT, BEED
I CRIBIAR T LT\ 5. — 05, IR ORI,
WEOEY 7 v N7 v RBBRIRTE 720 i)
Birchsn. K51%, KRkT—%t> NCORET
EOTHEREREZ R LTS, BETFERTIE~ T4
VT e T AT =g TESNTEY, BEL
To T I 282 1B L < 81T 2 O

LV F7z, FiEEW O < 12 D IAEEY O R
HLREETHD.
%2 Osaka 7 — X & v b CONEE
79 A HAE HHRE Ff&
e 0.44 0.17 0.25
22 0.69 0.41 0.51
2 0.48 0.21 0.29

X 4. KIRF— %+ v + OHRER

GISA 2024

5. #iR
AFZETIL, ~VFHRT « 7L —AU—7 2Kk
SHLWEH T v b7V v NEHTFEERE L.
PERD IR O WG A T AR N TFE &I
n, HIRZERGESBEOEY T v N Y v b T —
ERHBGDED LT, R LI N % [F]
R T 2 FIEERE L. ZOFEICEY, &
V=DM ESCIREDE L, RO mEEM T
A U DB LD B A SN RIC R T & 5. 7z,
DCN _— A DT ¥ 2 —)WE, ZBHEE LiEED
7 b7 > b EOBIH D KR RES %
AT 2B 2R3, RS, BEHfFosmT —4
D~ T 4y ZIERETER L, B kO R
ExXETH. SI-BU BLXOKKROT—%t > b
HAWTREFIEOMRRAFHE L, Z DR IEZ MEE
L7oAER, HEFEEIAFELOBE S, &
W7 — % _— 2O ERNI 72 RN IS THRIAVS
OFFEMEI B S NZ. L, Hx 0, #Hc
B ORRHPERBICITRIR & L CUEO RN &
v, 61T, IRFPHOMEEI D FIEO D
Ml ELABOMETHS.

£ F
AHFFER R (O—) 1%, T—XIEALEESAIKRT T
v F 74— ndx ZRALTELNZLOTHD.

S5

)RS - HERWDND - AGH - SREDEHE (2021)
T OZE R B R LR ERIC X D HEA b
EOBZE. TE - HBIEeREHE], 134, 33-42.

Liao, C., Hu, H., Yuan, X., Li, H., Liu, C., Liu, C., ... &
Zhu, Q. (2023). BCE-Net: Reliable building footprints
change extraction based on historical map and up-to-date
images using contrastive learning. ISPRS Journal of
Photogrammetry and Remote Sensing, 201, 138-152.
Han, C., Wu, C., Guo, H., Hu, M., Li, J. & Chen, H. (2023).
Change guiding network: Incorporating change prior to
guide change detection in remote sensing imagery. IEEE
Journal of Selected Topics in Applied Earth Observations
and Remote Sensing, 99, 1-15.

-D1-01 -



D1-02

GISA 2024

/N2 RV —F R %5 & @iﬁﬁa&&ﬁf%ﬁb\T_H#WFaﬁﬁ@@FODF%U‘
BT ORI FIE « REREOETIRERTICBIT 57— AR ZT

M OFRER T - UEE R - ik B S - HiR He - B0 &F2-EE 5 - BH B

A Method for Detecting Walking Trajectories with High Spatiotemporal Resolution
Using Compact 2D Laser Scanners and Image Recognition Technologies:
A Case Study in the Intensive Care Unit of a University Hospital

Takuya OKI, Yoshiki SENTO, Risa YAMANAKA, Nobuyuki NOSAKA, Ayako NOGUCHI, Wataru UMISHIO,
and Kenji WAKABAYASHI

Abstract: This study proposed a method to detect and track a person using image recognition
technologies from 2D point cloud data acquired by compact laser scanners and to mechanically
create walking trajectory data with high spatiotemporal resolution. The 2D laser scanner has a small
measurement error and excellent privacy protection. A total of 18 scanner units were installed in
the intensive care unit (ICU) of the T University Hospital for a three-week trial. Then, the proposed
method was applied to the measurement data in a corridor and compared with the number of passersby
counted visually. As a result, we demonstrated that walking trajectories can be extracted from 2D point
cloud data mechanically, efficiently, and accurately.

Keywords: #5747 (traffic flow analysis) , L —#%# 2% % 7 (laser scanner) , Hf§i%#% (image

recognition) , KZJPE (university hospital) , #EH{A¥HES (intensive care unit)
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Estimation of Zone-Specific Dwell Time Distribution of Visitors in Large-Scale Commercial

Facilities Using AI Camera-Based Pedestrian Cross-Section Traffic Volume Data

Hayato WATANABE , Toshihiro OSARAGI , Hiroyuki KANEKO and Miho FUKUI

Abstract: Understanding the relationship between the spatial characteristics of commercial facilities
and visitor behavior is essential for designing spaces that enhance comfort and encourage purchasing.
In this paper, we first collect data on pedestrian traffic in each direction at five-minute intervals
using Al cameras placed throughout the facilities, and develop preprocessing methods to ensure data
accuracy. We then segment the facilities into zones based on camera locations and construct a statistical
model to estimate dwell time distributions for each zone and arrival time. Finally, we apply this model
to two large commercial facilities and examine the characteristics of dwell time distributions by arrival

times and zones.

Keywords: KA pE 3 Hii ik (large commercial facility), i 8 B¢ [H] 57 4ii (dwell time distribution)
Al 71 A7 (Al camera), i FE5HHI (continuous masurement) , 1 TH Wi 22 i@ &7 — ¥ (pedestrian

cross-section traffic volume data)
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Examination of the Building Location Characteristics for
Improving the Building Detection Accuracy Using Open-Access Satellite Data

Koji Ogino*, Toshihiro Osaragi**

Abstract Detecting buildings from remote-sensing data usually requires high-resolution satellite images,
which are expensive and limited in access. Open-access satellite data providing global coverage every
few days are available; however, their low resolution makes accurate building detection difficult. In this
paper, we propose to construct building-detection models tailored to the specific characteristics of
building locations, such as the area and density of buildings. We believe that this approach can improve
detection accuracy compared to a single model that does not consider these characteristics. We classify
the area using two methods: one based on population, NDVI, nighttime light data and distance to the
coastline, and the other using a Vision Transformer. Next, we construct building-detection models for
each building location pattern detected by the two classification models. Finally, we discuss effective
approaches for classifying building location characteristics to improve the building-detection accuracy.

Keywords: i (building detection), 437 A5 (building location characteristics), & 3 AT
+ 78l (Logistic Regression), Vision Transformer, Sentinel-2
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FRILE L) ET—5%% | 2 BEREEROK | @) TR A

ViT 5 RJL0 1,027 1,500 56
VIT SRL1 57 180 50
ViT SR)L2 1,270 1,500 67
ASRF4vY AL 1,092 1,500 58
OPRTAvY TRIL2 42 180 50
OPRT4vY INIL3 1,220 1,500 65
IR L 1,282 1,500 68

TN

() EROBYEF (o) HROBWER () () HDOEREDLE
(1) B L HEROBMERORAX

TP -
IoU = m it (51)

.. TP . _ TP R
Precision = TP FP =® (5.2) Recall = TPIFN =® (5.3)
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EXFIILEZEHNTZHN?
- ERBTTNVCHRBITEI ZHRA S -

LI A B+ « AR 2 +reees « AR evees

Where did the Writer Visit?
- Understanding Human Visit Behavior through Language Models -

Hiroyuki Otomo*, Hiroki Ouchi**, Shohei Higashiyama***, Hiroki Teranishi***%*,
Aitaro Yamamoto*****  Hiroyuki Shindo***¥** Taro Watanabe® %%

Abstract: In this work, we address Visit Status Prediction (VSP) by using language models (LMs). The
goal of VSP is to identify locations that the writer of each travelogue visited by assigning a visit status
for each location mentioned in the travelogue. For example, consider the sentence: “Arrived at Kintetsu
Nara Station!” 1t is possible to judge that the writer visited the station from the description of the real
experience. In contrast, consider the sentence: “JR Nara Station is a little far from Kintetsu Nara Station.”
This factual statement does not indicate whether the writer visited these stations or not. We investigate
how accurately LMs can recognize such visit status. Our experiments demonstrate that LMs achieve
around 80% accuracy. Our analysis also reveals that even in cases where the writers did not visit, the
LMs tend to mistakenly interpret them as visited, which suggests the points for future improvement.

Keywords: #L[{TE) (Visit Behavior), &fT{T®) (Traveling Behavior), k{72 (Travelogue),
S E7 /L (Language Models), HASFELEE (Natural Language Processing)
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Travelogue Dataset with Geographic Entity Mention,
Coreference, and Link Annotation) (Higashiyama et al.,
2024) 2% LT, BHRRIET ~ V&2t 5 LT — 4 &
> NOLAR, 2024) & fE 3 5.

T—4ty MIUTEIN TV D 6 FEEHOGLFIREE
T EH 1 ITRT. RBERNRT L visit
%, EEXFRSKET L5 RGoBIlZE 14410
JH)) AN Z LSBTGS Z BN T D,
DT UL, EBEFRLEATHICE DS Eiin
e 2 ERMABRN 2N AT 5 EnD. e ziE
PlanToVisit I%, M¥IKITHIZHHTETHDH Z
ERFER SN TNDLGEEILfTESNS.

T4ty FOFRKEER 2 [TRT. KTO
Vis ¥ Visit, Plan (¥ PlanToVisit, Past I&
Visit-Past, Fut (¥ Visit-Future, UN X
UnkOrNotVisit IZZENENEYTD. BT LOME
REREMEBR D=6, T —% & v M%7 /B E/
A v MICHEILT.. By RTE, TULTED
FHEER 2R, ZnERD L, TULDST
MY DD Z Enbord. DFED, visit Bikb
%<, BEOK 23 &5 5. KIZ UnkOrNotVist
& PlanToVisit & See %<, Visit-Past &
Visit-Future [FE LA EBG L2VMERNH 5.
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