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Development of a Disaster Prevention Walking Tour Support System Integrating Pre-Learn-

ing and Continuous Engagement

Taiki Katsuragi* + Kayoko Yamamoto**

Abstract: In recent years, “disaster prevention walking tours,” in which local residents visit evacuation shelters
and hazardous areas during normal times to learn about disaster prevention measures to take in the event of a
disaster, have been gaining attention. In order to participate in these tours, it is necessary for learners to acquire
disaster prevention knowledge in advance. Based on this background, this study aims to develop a system that
supports disaster prevention walking tours from the perspectives of both advance learning and continuous practice.
This system is developed by integrating an e-learning system, Web-GIS, and a disaster prevention walking tour
support system. The e-learning system provides disaster prevention knowledge and supports prior learning neces-
sary for disaster prevention walking tours. Web-GIS displays the locations of dangerous areas on digital maps,
streamlining on-site confirmation during disaster prevention walking tours. The disaster prevention walking tour
support system utilizes gamification to motivate continuous disaster prevention learning.

Keywords: 55 & H & % % (Disaster prevention walking tour), web-geographic-information-system (Web-GIS), e 7

—= 27 A7 A (E-learning system), B5*#% (Disaster prevention education), 7 —3 7 47— 3

> (Gamification)
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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) .
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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
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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.

-C3-02 -



C3-02

H BT O N METHD. T DD, ok
Betfi & o#EERFTT 20BN DD, 2N E TOENS
DOfii b GIS OIFFERLIEEITI T, Bix ek
WRBASIN TS, MRk, ° AR v— T —7 &%
ZONRFEHITH .

INHEWED LS ORFE E W 9 R TRFID & (15
RORMEE RO, ZOR, THNOMIRZBRATREZR
RFID i, filliv 5 GIS ITBEA SN T E 2R L RE
ZOTIEARV. 5% 0 XS RBEREIN & OB FIED
FESIDSRD HILS.

5. $hYIC

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.

Ms5Stack Core2 & PaHUB % MV CT#i%k® RFID U — 4
—% 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
FTREMEAS R % 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.

BIAMMBIFR S A 7 LFERFMARERKS
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P

@misocal2 (2024) M5Stack TH#$ D RFID ¥ 7 % [FIRFIZ Fi 4
HX % . <https://qiita. com/misocal?2/items/e7bfdald454382e986ff>.
Francesco, T., Anna, P., Douglas, A, S., & Brendan,

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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FEI4EIBIF]R Y R T LAZRZMARRERAS

1/4

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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T BT, ZAF L7 JSON (BT — & 22
) % Three. js D — AZXMT 5. EHITIX, ~—
1 —RHTE T E TORIEITK 0.2 B (BEARHERL - RS
R iAR) Th o,
FBOFTVa—E, v— IR THONTERE
BIFEIZ 3 WILRAR Y AT MUBIET H U T4 A LilfE
BTHD. HERD GIS T [F— & Fa—Ffim] (2%
WEEST D ZENZNN, KU AT AL WebSocket 12 &
2 W RFEER O R BE A L, Wik PC oo
AR RE JSON Ty v afifg T 5. R—V 7 %[l
TEDH120, BMHBOEHITK 7 b— A CTHEmIC S
o, EORSE, BINE BB 2 TH L7 BRI 3D £
MBREL, WHEMEL F A NFERE—IRMETE %,
EZDFTa—E, Web 75 UF LTI WILT 5T
S w7 A& B4 A 72O Three. js fifioz 2
THDH. HERD WebGIS 1XFEIZ 2 RIT DMK FE RAH L
THo720, Three. jsIZ WebGL ZIEF LT 7 u¥ LT
SWEL7R 3 RITERBAFIREICT S, ABFZE T, M
ST A A R RS L, BT EIT BoxGeometry &
AWTREEIDE M LE LB S 245 L ChE L
ERHTZE AR T D, E77, GISD [LA VAR ITHY
TOHET— 7T 7 CHRBL, - &Y - ER - &%
B - RSl EABERERID Group,/ AT V=V hELTH
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.

BIAMMBIFR S A 7 LFERFMARERKS
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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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anRw) - | 20avooa
AR | renm

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
BANPRLEZE & 2 A i1, F0EEE 3D T
ERMICHERT A>T U A 2RE L.

3.2 EEFIB

FEERFIKOTN TR L. ETEW/ S—YIT AR <
— 7 — & AT LT EICERE TS, DWT AT
Tv—W—%§8i% L, ID &R (MBS U TES) %
B34 5. o7 tEH%E Threejs 12 L CHIEET L
FloxhG T 2B A AR L, ADEEEESICEHRLT
FRLH L (extrusion) (25 WS LT 5. & O ITHEEERRREK
EEEFIEL, BHATY v U T 0 OB & H Y THEE
IZAIRFRR 5.

T —(NTEMEI T, AR~v—F—I2 L VGRS
N8B E TR AR LT L, ARRIUELE
N EDRIET — 2 2 YO &SRB ERE5. =
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
IhD. BEOE XX, BRETIH> TBET /NS5
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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ARFGRDlr — A Z BT 4128 ThH, ANABMEEHW
TR DOSAB IR G ICEBR T /o— T, BEWEOHE
I D BB DSFRE & 72 B AlREEN R SNz, L
721>, Three. js I IfikiLsd GIS| ZAEEE4 5 ECE
A7 LR & LTHEZITH D03, Bl A7 —~
O A 2 REFIC AN DAL, s b > AT
AL DFEEEFDTERFTNROOEND Z ENHLMNE

-7

4.2 ARY—H—DFE

ARFGETIE, W O L O E LB OHEE D
72912 AR ~— % — (Garrido-Jurado et al., 2014) % >
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—
DY A RE/NSL T D EBA~DOAMHIEG TR D73,
RO EMME T2 Z EBAMR N, b0/
REFBEFAFE CHIM SN TR Y, AR v — 7 —F K= =

r 2 OPHAMEICEN D — T, FHHERBRRECERIMN
REAICIERAN S D Z L BNRBEN TS (Garrido-
Jurado et al., 2014).

LEXY, AR =— W —i3fitih 25 GIS DFEEIZH T
BAO LT & & AIRFEICEN D A, FEREISEWFIH
EBEZDEBBOZENRCARAr—F Y 7 4 \[CREE %
FTZERWLNERoTo. SH%IE, I ATX—=ZXOYIEK
PS> RFID 72 EfdiF & oA 7V » R{kiz X v, &
OB M EZ SO D FAEREHITHDL EZEZXLND.

5. 8HYIC

ABFZETlX, Threejs & AR v~ — W —ZfAGbE 5 2
LT, WEBEROEELY Web 77 U Lo 3D #liET
JVIZBIRFRIC ST B il D GIS D71 k% A a4
Lz, W—RAREZT 4 L LTH MR~ v a2 VEFRICHED
WEEES T U A ERHEL, BEYEECNDEMEE KL
SERABIZ X 0, R R OIRMECREE TN E W O &L %
BRI TE 5 2 L 2R LT,

% DOfER, Three.js 13fii 5 GIS 12351 5 ELEAY 72 AT 4R
b LCTHEITH D Z L, 72 AR ~— I —ITEA
OEG S EAIREICENLD Z RSNz, —F T, K

SEIAOMIBIER S R T LERBMARRERAR
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HBE 7 L OB A m=e, IASME - HHC L 258D
TRES Vo E LN E o7z

PLE& 0, KBFSEIEfNL S GIS (23T A5
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Learning in visual estimation of grid squares building coverage ratio
- Effect of variations in map representations -

Koko Yoshida*, Aya Isono**, Akihiro Teraki**

Abstract: Building Coverage Ratio (BCR) is one of the fundamental indicators related to buildings. At the level
of districts and regions, it also plays an important role as an indicator of residential environment and disaster
prevention. It is desirable that urban planners and practitioners should be able to intuitively estimate BCR at the
regional level from maps. In this paper, we conducted repeated experiments of visually estimating grid squares
BCR, and examined how variations in map representations affect estimation accuracy and the learning effects.
As a result, it was found that the first learning effect was the greatest for any map representation. Therefore, it
was suggested that sufficiently accurate estimations can be achieved through a single learning session, regardless

of variations in map representations.

Keyword: A v 3/ = i (grid squares BCR), F# %% (learning effects), Hi[XF B! (map representations)
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