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INEFIZZE Z - BN L T AR JYARNT 7 —
(2014) UAV ZEfl & STM % V=7 7B AR EEi o
3IDEFTVY, [HIFE |, 35(3), 283-294.

g
e |

30 M1+ 2 MORA - R



Research Abstracts on Spatial Information Science
CSIS DAYS 2017

AO03

UAV-SfM FiEZF AU RR EHE & S iz D BSR4 D ##BR

HH OEERE L, ha &2 BRI R
VHOR RSP RFRT BriEml R At 7eR), 2 B K F 22 B P st 2 —
HA& G < y_nakata@csis.u-tokyo.ac.jp >

(1) B : A RO EIIE, 7o T OEIR %

NSRRI E L, E U3 Lz A 08
RN HIET, LREMED B W ARERNIFELEL T
Wiz L, il - 3 e L - mh B AR Rl S oD
FAEBAFEIC D, M/ - IR EITL TX 72, sk
D EHARBREDELIW B30 7<lp-o TR, EF
THW EOBREAFEHICHE T8, ko
PR O BEICHLER ] K CThD. A%
T, D EARROEBRTHY, —RAEES
ThHMAEIZE B T5. WED LEADAERIZD
W, BASDNCEN TWRNZENE U, BEIERF
ZETIE, A DS EIFICHED B b 8
T 5LEN TS (Maun -+ Perumal, 1999). LasL,
INETITOITE I A L B % O
BRI ER E DR MEEZRUTMRIE, ED LN
I HIE SR AE A5 U7t O CTldZed, Bhig7aih
e R A L D ZERIBIR A Fm U s lid b 7au.,
2T, MBETHE DRV ILROBREEN S JE
LISHD At &L, UAV-SIM FiE(/ R4 A
MZetz e SIM 28R AT LA T EEIE)IC
KO SRS O R WA RS, oA
EOBMRMEDR A AT

() ik : gz - NED 3 SOFREXZHEL,

KT —HXERGT D, 7T — XA ITIX
ArcGIS10.3 Z V5. FE I 2016 42 9 H, 2017
3 HE9 ADdE 3 BIEML-. HEOEREIZIE
UAV-STM T35 K O Z2 i LiDAR (BLF, ALS) 7
—%(2010 4£ 5 H)XvEL¥ A% 0.5 m® DEM
FERE T V) ZAERR LTz, i &I &
ZOEAvE, RV, Bim A AaE A, A

AR (MR

-8-

-

THROBRIZIE, FREEIZBWT T mx] mOaks
— N (FIEX ) Z 5% 5 25T, 31 100 2 FrakiE L,
AR — N THBEEZ OEWEEEZREL-.
SOOI H BLFE LA B 3 4 -\ T PCOR4.25 @
TWINSPAN {£Q2 JeHEtEFE 4T LR A X 73 21T
S, ZHIEEMICE B L, 20O HBLEND
HS 255845715 THD. ZORA XSy Ot R
& UAV-SIM FIEIZKOIERR S LA VY DD
AR ZAER LTz, ZOREA K Y &2 G
o, WAL HUIE O BRI 2R R LT,

FER - SMAENRGTARES ERLT 5201
BRATEREEERH U, 2O 5R, MAEOS I
ZZEOFENSALO AL E 7 AR < U R A
ATHZENHIALZ. £, Lo RE A TR
TERI O I, EVEA AR O/ F48 445
ZERDIoT. BT, RS @O RE AR 1T HERE
g, IRV VEAE MR BIA R T A A R L. S
BITZINHOR Ra IR 2B AR S E1E
ZAERRLTZ\.

@EALET—#

- [PAREA-LiDAR & B 5 Buib B ) [ R Bl 3%
M4t

(5) BEE - AWTIED, LR A S — 2B &0 8)

&= T T, B CSIS L [FIAF5E No. 739 D %R D
—ERTHD.

(6) ZE MK :

Maun, M.A. and Perumal, J. (1999) Zonation of
vegetation on lacustrine coastal dues: effects of
burial by sand. Ecology Letters, 2, 14-18.

2 RO (FREX)



Research Abstracts on Spatial Information Science
CSIS DAYS 2017

AO4

FO—2Z2RAW-EBERIRVESOEFTZHORA

TRRE AT ARA S, AR Y
VBERCARER Y BRI, 2 BRRURY: ZERMIE B AT gE e 2 —,
SR B PEZE RN AT T it{ﬁﬁﬁﬁﬁﬁn—k/5~ PZHERFRTBE EERFSER
HHE G <hsaito@kanto-gakuin.ac.jp> Web: <http://www.csis.u-tokyo.ac.jp/~saito/>

(1) B 4, EWNPERE O B DIED T AARY A (NDVD Z3HHEL, 7RUDAEFH 47% ELHITE LDRY

~DOFEHDEEVEY FIZ, BfAZEES U AT FROBLEICH W, F4FI0L, BEOZER S
— DM ZE L. JD{EEF? T ERIE BRI ED s 7=, [EFZ, # BT i, K3 RSB
ABFBEMOTEK T, SSRHEMNTRISNS. BTN,

BB R T RO OEREDTZOIIE, W E
BHNEZECTHDH. FiC, THER FHETIE, 20
EFRROID, #h Eos BAR TR CE D%
BIRGI, EZBEREOHRIZITTEEST L. —FF
TUAE, N A2 (Fe—) 2 V528 T,
LEERROTE B i IR, BRI ZE iR B E O R
BMRATREL IR T. 2D, Ra—r 2 W -ir
wIE—Ner v 7D, BIEMOT 2 )2
VIREBRMENIIFSN TV D REFFEDH
BIE, Ra—r a2 W=7 RO B0 4 B2l 5
EEBRTHIETHD.

(2) FiE gy, s = e R R BT
DOEgEER 7RG THDH. 2015 F£XY, Ke—r

Q) FER & BE ERIMRGE 5 cm O FIHEA LV Ei R E
DSM, FIOZERIfEEE 10 cm O NDVI [Ej{§ %45
72. DSM %5813 A28 T, HIROES, BLOH
BN O R EE RO R 5L Lo T B 2
AlRE T 7. NDVI BB, BIGNO TRy
DOEBIRIUIINR—FETHDLHEIIRENTZ. D
T, GRS ORI LD A B IR O E
X2, HIESAEICED B 2 B NS LB IRRED /DR
HODURIBENT-. £=, HIRD 3 RookdEnnix
PERDE O ZE R BB/ 2 DI
RA[REZR, AR O A G IR FTRE Th o 7.
AeifEsE =4O BT 2017 48 1 A IS 1RAHE
TELTZEZA, #1150 cm THY, BHN T2

(Phantom 2~4) & Yubaflex %% V7= vl .« IR
MR DA ZE 22 1R 5 O B A, Hi b YE S (GCP)
OWE:, BIOH ETOS NI FHZIDTER
BRI ARG N IR L WD, ZEHREE D, STM
ZHRAT VAR EZHWT, ST —%,

V4, Digital Surface Model (DSM) % {ER%

AR THHT.

ZNHOFE R ETO K KRB RA R
BEDOEDHZET, TRIDEBF IR ZW A 7] hE

ER5.

SR — L BB, B350 H

TR LUK KRR L2 2 WL, @4 TO

E H u/[—ﬁﬁ{f{%*ﬁuifj—épkﬁ‘r&ﬁ HThHD.

L7z, Al - SrR M g 205, 1E BUEAE A4 F 15

\éﬁg
NDVI
- = Fom
0 100 m 1.0 -1.0

4 1: 7 R BSGO iA/LEfg (A, 22HAREEE 5 cm) & NDVICH{, 22 RS 10 cm)
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RERARMGZFHEICS T ERADEE

A0S

ERBET—2ZAV-REREO IR

FHOFEFEL A E? B R maE S
VHORR PR ZFPE BBl B P20 R, 2 B R 22 R st 2 —, PBRFPRE R B 73
JHHE S <yhaneda@csis.u-tokyo.ac.jp>

(1) Bhk: 2016 “FREARHIEIZMEW, FERILOBILTZ
BESH LK O EREORHANIZ BT, <D FREEN
AL, INHORHE T, BEICHERZIRK
ETDRREEN SR L, M E L E OIS L C
HHD. AR CTHIESCERNICL B E{LE
LM T D80T, 5 %O R RIZBWTE
TCHD. LoL, (ko EEE-CHMZEEH I,
22 [ fif s B o M 5 — &2 0 USHE E oo 1 C ARk
FREEDFEMR BN T A+ CTholz. 22T,
AT ClIH Ev— & (TLS) &2 H W TR
BHEED MG A SHIIL 7=, #1 B2 — A RS
TEBED BT —2%ER T2 TLS 1%, mf#h:
FEHIE 2 28 5 ([ C IS CE LR A FFo.

(2) ik REAR TR TTICAZIEL , 2012 47 7 A JuMldk
N E 2016 FREA MR ISR} 738
DIFE A LT Al I 3508350 0D B b A i 2 Sk 5 T ek
EL7Z(X 1) . HFELIETO 2014 4 10 H, 2015 4F
9 LR D 2016 45 A, 2016 4= 10 A2 TLS
& GNSS [ZEDMEEIT 72, PERICL VAR
— LA RO ERE R O EEITV, 550
TN T — 22y B L=, 7 —% T
GEENDMEAEEEELT-DD, AREER O Wik X
T VA NEETET )L (DEM) ZAERLLT-.

Q@) MR 1 m*H70 10 HFEE D & 5 e D, 3
HFROWTAE X I LY 0.3 m AHLED DEM 7355
-, HERTICHT-5 201549 HE 2016 45 H

(2) Sep, 2015 - May, 2016

May, 2016

LEGENDS
~-20m
20m~-15m
-LSm~-10m
10m~-05m
05m~05m
05m~10m

10m~15m

fnoom

15m~

1 - 35 B A4 O AL i L35 oD B 1) 2

SRR OEE (FiXFEIZ20124E7H

JUNAEER B2 RRIZ L%, ARIEFEI2201
BAEREAHI R |- L A4} I A )

2 Al e 3 o B A E A E ISR
F5, 2015429 AL 2016 425 HD
DEM D##5y. FIXEE DK T, 77

@ DEM % i3 25&, RMEORmREN A DI
(42). HAEERITR AR TS m UL EICB I, #ro
T CRAE L 722 E DM o T, e, #IFEIC
AR OWIRIXIE, WEOFEMRICLDENE
IXRRDIRAERL Tz, HIFER D 2016 425 A
75 2016 4E 10 H 0 DEM iK% i L7i-E 2
5, S BRI CE SR TR b7 (K
3). ZOBHELT, 2016 4 6 HITHK 24 IR
T3 205 mm VI TROBERRRIC LD Rk Lo
NEZHND. FREER LOKRBEOAFHE 1.1x10°
m? Tho7o. TIVUIHIERICE S BREE L0 O (K
(3.1%10° m®) DFI 3 5D 1 IR, REY72 b
Bt BE CERWB THLZ LN RENT. &
%1%, TLS ICX25HICEWBEIOE=2) 7%
e 95— 5, LDV HE CHUZEAS R AEE S
RAE LT B AT 95720, UAV % =22
FHENELHAEDEDZEBNE LD,

@) FERALEEM LY 7 =T

F%#4 : GLS-1500 (R'=>), Trimble GeoExplorer

6000XH (==« N 7L)

V7R x7 :Trimble Realworks 8.1(==> -~k 7

/L), CloudCompare 2.7 (ZV—Y 7 v =7),

ArcGIS 10.4 (Esri)

WEERBIICIE, BHEAFR A B) 4 (25702014,

15K16287, 17H02031) DBhpkAE 21T 7=,

©)

(3) May, 2016 - Oct, 2016

LEGENDS

~-20m

-20m~-1.5m
-15m~-1.0m
-L.0m~-0.5m

]

] 05m~05m
05m~10m
mmmmmmmm

50

N
100m A 0 50 100m A
| —

3l i oRimicBiTs,
2016 4E 5 H £ 2016 4% 10 A ® DEM
D7y

E ERZRT. SkIT AR O sE oD
Wk (B 1 OFRFRKHET5) .
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EfaRth i EREERLAMTEDILE:
BRUEFHREMELEREHTEM OBRREICHITT

B =Y, e B2, P E R, VA FRER 2, PIH HEE 2,
RS RREE Y, BRI EEARE, RRE ORHA 2, R4 fR M4
VHOART: ZERIE A I # —, 2 HOIR S KRG SRR R 2 JEF,
SHORYE E AL OARMIIERT, ¢ ALHEE LA A AT e

HE G <hayakawa@csis

(1) EhE% : RO BEIREICIRICIIS S FRBREE H O
YL TR D BRI IR ETE DI AR
A O BT I, L — RS T A
B|IZEIVEASESND 3 WoeT —# ()l -/,
2016; B JIED>, 2016) RANTHSD. 77205,
EFE R M G S, BRARD 3 RoTHEE 1B
THEEECREL(LE BT 52 L4 Al HE
T5. UG- EFETA T E=H) 7 IR0
FRENDEMEE A A B DEHIET, HFLWER
BB B DBR AR5,

(2) FiE R A R R A B RN IR &
ENF=TAT®=2) T e OR% E M E D
T 5. IR AE S —F Bl ZE L — & (ALS)
TR, R REERIZ O
T, Hi E-B B —9 & (TLS, MLS) X° StM
SR ATUA GEHEPEEFANT, BEIZEICH
HFHANC LV T 5. 2O FIEOwE H ATHE
P LRFIL 22, BONT — 2B L EA
r—IVD 3 RILHR BT VEERT 5. FT,
F L TA VAT D AW 3 IR ITT R BT LD A]
TAEEATVY, B - BB IE RO NBBUE AT A
CHEHE T DT LT, BRAREREE A B I B E LB
iR CEHEREHE B U CGRERTE L35,

Q) FER : BAEHO 3 WonEMT —2 1%, R
<o F U TREE D RIZBWNT, i EEEA AW
StM B EHIE LV, TLS = MLS (ZX5L— Wl

@

O]

Q)

monitoring t

.u-tokyo.ac.jp>

BOFN, HFRAMENE-T-. 12770, afERbE
OIHAREHREL TUXGEEICHE ST —ZITENL
PR D. ZEEEA AR DRTBME OfEHT LT,
BB RICBITHHRMEBLE, BIAORIEL G0
72 3 WITHBET — &L 360°mig THMRILL, 5~
e R AZRAT. 5tk FEEELSH
Nz, F A TEROERECHREHEES, 3D 22
EIELE DO THIENEEND.
ERT—# .

ALS ([ZXD AT — 2T UVX VB ET v

(2011 4E 10 H Bi5)

o TLS [CXA 885 —# (2015 4E 12 7, 2017 £ 6

H, 9 AEUS)

© MLS [ZE2RHET —# (2017 4F 9 H HUS)
+ cyberforest BL{4 -

Rvst= Ky

Er T — & (EFES)

BWEE . AWFZEIY, N —RIKOFR TR K
PRREEM Ty =/ b (5B T B,
BL OB 78 2 4 Bh 4 (25702014, 17H02031)
DBk E =TTz,

SCHR ¢

- BJIRCh0 & (2016) HESRIZBITHH

L— RIS OIE . MM, 125 (3), 299-324.
doi:10.5026/jgeography.125.299

s RN NERE 2 TR - NI E BB

(2016) STM AL AT LA G E I & D HiFE 1)
I . HiFE, 37 (3), 321-343.

ower

1:MLS |[ZXVEELTZ 3D MEET — X DK,
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VIAAEANEEREREL VT DO DFEEHLFIEOHE

REH FEak !, THE 72362, PR Fnz t, /AR 1 T,
VUK S RAH A2 —, 2 B R RKIBETSEET
HHE G <amakita@csis.u-tokyo.ac.jp>

(1) B : BT =2V T kDRI
I3k & 7R REDMFAET 5. BlEL T, BICH
WAL TTNES TRV TIIAFENLEZ
R E FENLELR->TLEDY. £,
JE1- 7138 FE T O KL REIR AV i 1% O JE D AR bk
W5, ANSSLH ADONIEFITIE %) G e
TFET 5. T4, DTN i A a7 Hiff
VST GBI Bl 2 B AEEMICIG L, 290
7o ME R O fRR AR B D FE N HE A TS, Zh
FTOMPFIEOH T T ICkE OB EBYIC
KL TITOR TR, AT NEWEETAE
HTHUIHTATEALIOETERATHS. 20
ARDIRRIX, MEVERBEIZR VT, TR
T U R L O Bl R L B e I
H3HZLET, B EEA BB OREEN #E
EPEEIH 3 DR & L TR E L7- (CSIS DAYS
2013 3., K1), 2, BAEBMOBEME-BEN
ITEVERI LI AEM A E T 7R —2
FLL (LA, [ZyFT7ora—))el@miE b
T =DV AT L) THERESND. SBIZ, T TUR
T — WD FEIIALE DMV IR UG E D E LD
PR DB R A K5 E T DAL THRELTE
72 (CSIS DAYS 2014 %K) . AEEIIZHITNZ
T, VIHADZFEANZIC R THISIZEBL, &
PRI I T AT 22 BROE LT
MizAT> TG, ZZ TS FRRIL O R D EE
F AR AL THEE LA ATRENEI N Z i 5
VAT LORERELFMOBLR AT T, ZhoFEB
2k, o F TR BRI RE R ~DT A Y
LARRBEENSTIGHANE ZBND.

Q) FiE  BUERHWUITAFEXHLFIEELT, &
AP T A S B Lz, BARICiETR
HAZ, S, B, B, B\ -2 B E ol 5
ZIBEOITENZBIL CO T & HED TND. b
ORI T DRI ZE T T 5281280, Al K

DY Z BT DT DF —2EERT 5. ShIC
BV oI L TR Z SO 2GS
i, FEHBAETO LB EEN A REL R
. ZORE, Koy R AT REE R oD
SZFAF v —B L =D ONT-TIH A% %t
GLLTWA, F-HED7=D1T, AT EITERBRN
AIREZR ALY T N A LT, 2 CIRRF ICH H
(ZToN T DR RS RO BURZFE T, FaFEMEL
TCRF 6 B2 R B o0 KR PN T O 5 T e R S TA
EiTo7= (1% 2). RERHKMZSEHL, SIRO%
LR P EOT, FENCHESN VI AORER K
FEFRAEHEIZ 300 Hz LR ELZ. Rl ZE Ay
— = DDRAESE TV A R KN O KT~
A7 KKEN 6 21, RS 8 0 cm) TZIEL, A&
a—7THIEEIT> TS, ZHEDTIH AD AHE
FELL EOFFE (5110 dB ref. 1uPa) & /KN D
B CHRT IR EEZHLIIL. SO
AT OB, FRIFHIAE R E A — T —
ZRRELIE, IBLORRZ 10 052 TRz
Ih 7=, 300 Hz DY AL R — 2N A 5 5 R IRL,
5 orRA, T S D280 FIET 3 #
ROTITTAZENE IS E TR L THT.

) fEFR R, AFIELTRIED D, BRI R IJH

WRRE D, RENHONRNEEfF1EE N>
B E & AL TR, 70 OMERITERRED
FOATENVE DN, ERIEE DO WM BE M2
fERBTE TV, A1, AR OBE T — 2 iR
Wrag <, Rt 7 (n) 09 28120,
R T2N T DBOSHF RO F IR~ OB BRI 5 2
B3 5. ZAUCIDERIEA~ DSOS D EFEST
ZATOREO MR Z X,

(4) BT ARBFZ21%, IST S&E8F (11012) - #BE

Sensing Date Share & Upload

L e

N |
* .

1: O3IH A% AW ZEfitE Rt v T AR

-12 -

(SCOPE) (162103107) - Bl WfF & & F#F 3¢ A
(17H04720) - BHJFE Fr 51 (17H05969) D Bh Bk %
NFT-H D THA.

BEAHAS

FRAE—H—

JKHS BT ; \~ AMP

2 EHIPHETAR S AT L BR
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Detecting Urban Wetland Landscape Change in Sri Lanka
Using Multitemporal Remote Sensing Image Data Set

Athukorala Arachchige Sumudu Darshana
Life and Environmental science; Division of Spatial Information Science
University of Tsukuba, Japan.
E-mail: <darshanal2594@gmail.com>

(1) Motivation: Urban wetlands are affected by both
human activities and climate changes. The spatio -
temporal transformation and seasonal inundation
determine the structure and functions of tropical wetland
ecosystems. Information on the spatial and temporal
changeability of inundation is necessary to understand and
manage these ecosystems. The western region of Sri
Lanka represents one of the most emerging growth
centrees in the country and there is an extreme pressure
on the natural environment and wetland ecosystems. Sri
Lanka is a tropical country with tropical monsoon
climate and it Dbelongs to Keppens” Am
classification. The wetlands are one of the major
ecosystems in the island and it is also highly
concentrated to the western region of Sri Lanka. It
also can be seen diverse, that the human activities
influence the spatio-temporal changes of this
region.

(2) Method: A combination of methods of environm
ental history, urban ecology and wetland science base
d on geographical information system (GIS) and rem
ote sensing (RS) have been applied to the research.

Band 5 is the most important band for wetland classi
fication because they can discriminate soil moisture 1
evels and vegetation types (Ozesmi, S.L. *Bauer, M.E,
2002). Maximum Likelihood Classification was used
in mapping the study area.

(3) Result: The long term changes of this research area
show decreased (deep water and Marshland / Abandoned
paddy) and increased (built up and shallow water /
sediment) and periods for dry season. Natural process of

1996 Nl {2006 N (2016

wetland propagation has been occurring since declaration
of this wetland in 1996. Human impact due to
encroachments influences the marsh land. Human impact
of boundary area of this preserved area has an increasing
trend along the period of time. Endemic species inhabit
the marsh land. This is a breeding area. Human settlement
of marsh land is illegal and very critical phenomenon to
have solution without delay. Based on the table 1 change
matrix, build up covered an area of 15.44 km?in 1996:
24.47 km? of built up had change by 2016. Agricultural
land and Sallow water/ sediments covered and area of
4.20 km?and 6.72 km?in 1996: 16.99 km? and 20, 32 km?
of agriculture and shallow water had change by 2016
respectively.

(4) Data used:

e The main source of the imageries used in this
research is from the longest running Landsat
program. The available Landsat imageries, which
cover the study area, were taken in 1996, 2006
and 2016 respectively.

e Census department data from 2001 and 2011.

(5) Acknowledgments: I would like to express thanks
to Professor Dr. Yuji Murayama, Division of Spatial

Information Science, University of Tsukuba.

(6) References:

Ozesmi, S.L. and Bauer, M.E., 2002. Satellite
remote sensing of wetlands. Wetlands Fcology
and Management, 1(5), pp.381-402.

Table 1: Seven classes change matrix.

Figure 1: Land cover and
Muthurajawela marsh and Negombo Lagoon 1996, 2006
and 2016.

Area km?
Signature 1996 | 2006 | 2016
Built up 15.44 | 19.58 | 24.47
Deep water 2540 | 18.58 | 10.87
Vegetation 504 | 1059 | 3.40
Agriculture 420 | 16.69 | 16.99
Marshland/Abandoned paddy | 30.02 | 12.30 | 11.21
Mangroves/ scrubs 15.96 | 12.31 | 15.53
land use change of Shallow water / Sediment 6.72 | 12.73 | 20.32

-13 -



Research Abstracts on Spatial Information Science
CSIS DAYS 2017

A09

HHRATO—ILIFZETHDHERL TS Y=S%B5 2452

&R {EKER 1, Brian A. Johnson?, K78 Wi/ 3, Damasa B. Magcale-Macandog?, i ) 2, Milben Bragais*
VHORRY: Z2ME B P gt 2 —, 2 HIERER B RIS AT FERE R, 3 OB i K%, 4 74U E L RFE AN =g A%
JHHE S <kiizuka@csis.u-tokyo.ac. jp>

1) B & EENCEBTD AN OIS H A7 m
— /U, FRERUT DT TORERFEO—>
Lo TS, RHIZHL R T 28 i, Az o
THF A ZRBL TOE, bk RS DR %
IES 72RO HIRBR RIS BT DK &R R &
FEREZ R SICERE T 2L 72 M A~EF B L TET
WA (Gill 1Eh>, 2007; Satterthwaite (%7, 2010) . BA
FOAL —RLGHTE, ECHHIcisT—4&T
127e<, EOIIRERIZIVRESNTNDLDNE
R T HOIXNEETHD. HHBHREO T mEEY
E—hET TR GIS BFIEICIVHALNIZTSD
ZERTENIDL, BROFBENREZNZHHLDOEH

BT DIENTE, NTULFBR P THEL 72D,

ZZ T, 27— LN ELWWY=T
(Taubenbéck 1F7>, 2012) ZXf G2, EDIH72FE A
LS THER T AU T BRI ESIH TNDD SR
Hri 5.

Q) FiE : BRI~ =F AN E =) T2 0E
T5. T — X% AT 2007 4, 2015 400+

MRz ERL, 2 R O Z 2Rl L7z, B,

)11, 4T+ U 2D 00 JHEEORE & 7 — 2 % %
EHELTHAL, 22—V Ry T —7 (LR
— 7 ) EHCTHR T TOESNWE
U, AR DR INID YT LK
BOBEELT 7T T52LT, EORTHE
DHERB T DA WITRRE 5 2 DD EfRITLTZ.
(3) FER B HIRI BN THE T~ LA LT 57T A%
FIZ 0 L EMTHD. 2\ —E T har
WZEOTU IR SN RO BEEESY RAIRD, 2

mat O mHk
[] Zih-Exh [l K

D T ~EZEA T D) T I B O TEFE L - A 1
B P AR 1B D BREE S (TRAFL TV DT &
Wbhole. BN T ~EZ{LT 57 T,
Ik D TEFE E « 0] ) 125 D BB - 38 B 5 O FREfE -
R ENREEL TOBIENS DT v =T
RO COHB BN TONHLTIT I, HEVIRS
TR, NABEEMROEETIEE R HER
L, BHUIIRSCOe, N OBERFRINZY T Ot
DHERB L TKEn), AR T B ChTLEATIC L -
TR HD DN ho T, ARRFFEITHR T OBUR
DML TIF WA, BRSO MMEEREE
DHIENTE, EOIHFTmE 2L > THEDED D
ALTCNDDNEFNHZ LN ATREE IR o T

(4) FHEE « AWFTED + 1R R ARAT (I 2T L 2 e
B %6 W (JAXA ) o & it 9 5 [ & Bk
PALSAR-2/PALSAR EH A7 |7 — 4% f# 1.

(5) BEIM :
Gill, S.E., Handley, J.F., Ennos, A.R., Pauleit, S.
(2007) Adapting Cities for Climate Change: The
Role of the Green Infrastructure. Built Environ, 33,
115-133.
Satterthwaite, D., McGranahan, G., Tacoli, C.
(2010) Urbanization and its implications for food
and farming. Philos. Trans. R. Soc. B, 365,
2809-2820.
Taubenbock, H., Esch, T., Felbier, A., Wiesner, M.,
Roth, A., Dech, S. (2012) Monitoring urbanization
in mega cities from space. Remote Sens. Environ.
117, 162-176.

1t Gtk (= =T RIER) D) LRI (b) i - FH DI I ZAL T DHERB MR (OBRMNDLHL T

(CZAE T DHER RN
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FRM LR ORARRESBLBEORZEMS

aFH AT
B R KRB A mBR R B A s R
&S < $1721001@s.tsukuba.ac.jp> Web: <http://giswin.geo.tsukuba.ac.jp/sis/jp/>

SKEMIRIBV TR~
G & LIAS TN A E B LI-ERITDRn. BiREL
T, BALH T KT i DUR( oD e B 56 5 5
T IR AN EEE TR ABND L7 K
P 2 E L CTRL T, /INRBEE O B8 E
WXL TR DR N EZ B BT DML ENELE
LIS T-ZENFEITED. LinL, Atk OER b5
SERF R CTITTEA LD Dfe KIFAE D MR HE A A0
THIERHETHD. J E#% oFEHICEE
LRI ED X, #EEORSRIIE LT
PECTED7T TR, KK EE O @ SR B 23 0K
FERREIZIRD.

AR TIX, N7 7 B R HE IR AT E
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Anti-Spoofing Capability in GPS by Signal Authentication

Dinesh Manandhar, Ryosuke Shibasaki
Center for Spatial Information Science, The University of Tokyo, Japan
Email:<dinesh@iis.u-tokyo.ac.jp>

CSIS DAYS 2017
(1) Motivation : GPS is widely used in many
applications (LBS, ITS, Surveying, Mapping,

Telecom etc) where position and time data are
required due to its independent positioning
capability with high-accuracy and global availability.
However, GPS is also highly vulnerable to Jamming,
Interference and Spoofing. There are many research
and methodologies to detect and prevent against
Jamming and Interference, but very little work has
been done on Spoofing. Spoofing is an action to
falsify a receiver’s position data by broadcasting a
special GPS like signal. It is possible to spoof a GPS
receiver to show it’s position data as in Osaka even
if the receiver is in Tokyo. Thus, in order to detect
and prevent such spoofing attacks on GPS devices,
we have developed an anti-spoofing methodology
by authenticating the GPS signals based on QZSS.
This method can identify between true (signals from
satellites) and false (signals locally generated) GPS
signals

(2) Method: The general concept of authentication is to
broadcast a digital signature data in a navigation
message of one of the signals in QZSS (Japanese
GPS). The digital signature data is a message
generated from certain portions of the navigation
message of GPS and QZSS satellites. These data are
hashed, encrypted and broadcasted from QZSS L1S

signal.

Gps,

\:zss
(,‘\
azss signal with

uc/a 5/ __—  Digital Signature
/3 for Authentication

Make RAND
! From L1C/A
NAV MS6

Hash
MS6 A

Check HASH
MSGA&B

If HASH MS6 A =
HASH MS6 B
ication OK

et Digital roon
- Signature Data Decr
from L15 NAV MS& i LEED

| Gerkey
from ADC

Figure 1: Digital signature generation method

Else
Authentication Fails

At the user side, the receiver receives navigation
data from L1S signal as well as from other L1C/A
signals. The encrypted data in LIS signal is
decrypted using the public key to generate the
hashed message (A). The receiver creates a hashed
message (B) from the incoming navigation data in
L1C/A signal by using the same HASH algorithm at
the authentication system side. Thus the generated
hashed message (B) and received hash message (A)
by decrypting the navigation data in L1S must be
the same unless otherwise the navigation data bits in
L1C/A signal are modified. This confirms that the
signal in the receiver is authentic or not spoofed.
Figure 1 and Figure 2 show methods of signal

authentication.

(3) Result: We have conducted many tests by actually

broadcasting the L1S signal from QZSS satellite with
authentication capability for both GPS and QZSS.

Tests were conducted in the lab in static mode as well

as by driving a car at different times in a year.

Authentication Data Center (ADC)

Digital Signature Data Generation

Enerypt
RAND Data =
(oigitel Signature)

-25-

L1SAIF signal, MSG Type 49 I

Check Received Authentication Message
Broadcasted in Message Type 49 of QZSS L1SAIF Signal

Authentication Checkis Success. It means the
signal is TRUE signal from the satellite

Figure 3: Result of signal authentication
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Mapping Emerging Forms of Tourism in Central Tokyo Through SNS Data

Andrew Burgess', Xinyue Song?, Kaori Ito!
! Department of Architecture, Faculty of Science and Technology, Tokyo University of Science 2Aeon Mall
Email: < a.burgess@rs.tus.ac.jp>

(1) Purpose: The dramatic increase of foreign visitors to
Japan in recent years coupled both social changes and
changes in technology has led to profound changes in
tourist behavior. Greater access to the internet via
free wi-fi spots, availability of rental sim cards,
increasing use of services such as Airbnb, online
maps and translation tools has led to a wider variety
of tourist activities in previously non-tourist
locations. This research presents an update and
expansion of research previously presented at CSIS
DAYS by analyzing the spatial distribution and
spatial relationships between geotagged posts by
non-Japanese users from Twitter and Sina Weibo in
Tokyo. The ongoing goal of this research is to
understand the spatial characteristics of emerging
forms of tourism and the role that user-generated
information plays in informing and influencing
tourist behavior.

(2) Approach: This research compares the activity of
Chinese language users and English language users
not only by geolocation but also text content. Words
are weighted by tf-idf scores are attributed to places
before spectral coclustering is carried out to
simultaneously cluster words and places. The use of
tf-idf scores rather than frequency counts extracts
spatially significant terms and phrases rather than
simply common terms.

(3) Originality: While research utilizing Twitter data
abounds, the comparison of Weibo data is rare.
Further, the simultaneous analysis of both sets of data
at the urban scale provides a unique insight into
tourist behavior.

(4) Findings: Figure 1 shows the variation in location of
Twitter and Weibo Users by comparing zscores.
Figures 2 & 3 show the comparison of two
communities detected in the cluster analysis. The
cluster analysis found significant variations in the
clustering of areas due to variations in the types of
activities and impressions of posters. In general, the
prevalence of fan-based tourist activities, for
example concert-going, of Weibo users influenced
this variation.

(5) Data and Software: Data was collected through the
Twitter API and Weibo API (v.1). Data collection,
preprocessing and analysis was carried out in python
3.6 (sciPy, Natural Language Toolkit (NLTK),
tweepy) and visualized in QGIS 2.14.

(6) References:

Dhillon, I. (2001) Co-clustering Documents and
Words Using Bipartite Spectral Graph Partitioning.
UT CS Technical Report #TR 2001-05.

Lansley. G, Longley, P. (2016) The Geography of
Twitter Topics in London. Computers, Environment
and Urban Systems, 58, 85-96.
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Figure.3: Spatial Comparison of Overlapping Communities.
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Onshore Wind Farms Suitability Analysis Using Spatial Analytic Hierarchy Process:
A case study of Fukushima prefecture, Japan

Ahmed Derdouri
Graduate School of Life and Environmental Sciences, University of Tsukuba, Japan.
Contact address: <ahmed.derdouri@gmail.com>

(1) Motivation: Fukushima was the most damaged
prefecture by the nuclear crisis as a result of the
powerful earthquake of March 2011. Its government
adopted a strategy to focus on renewable energy to
drive its energy structure into a safer and more self-
sufficient status. Wind energy stands firm as one of
the important renewable energy sources in Japan and
plays an important role regarding energy vision goals
of Fukushima prefectural government. However,
various obstacles are on the way of such approach,
mainly because the dispersal of onshore wind farms
implies many negative impacts on the environment
as well as the communities neighboring such
facilities. The aim of this study is to develop a
Geographical Information System (GIS) model to
identify and evaluate the optimal locations for the
siting of onshore wind facilities that combines multi-
criteria analysis with geographical information
systems.

(2) Methodology: The model incorporates a set of
environmental, economic and social criteria. Using a
newly designed and developed web application, we
apply the Analytic Hierarchy Process (AHP), where
a group of wind energy experts and stakeholders was
asked the pairwise comparison of the criteria in order
to judge their relative importance in site evaluation.
The methodological framework applied in this study
is illustrated in Figure 1. Adapted from Tegou (2010),
the methodology main idea is to identify and extract
two areas: excluded and rated. The first one refers to
the area which will be excluded from the analysis due

to unsuitability based on factual or legal reasons such

Construct pairwise
comparison matrix

AHP weights

from experts'

v Calculate weights
survey

Consistency :
test

Exch of ]
restricted areas

L Excluded area

C

Web application

AHPCalculator.com =

Sensitivity analysis

Suitable areas

as urban areas, water bodies and natural parks. The
former corresponds to a spatially rated area based on
key criteria for finding optimal wind farm sites. Value
scores will be assigned to each criterion based on
experts’ survey results using AHP approach.

(3) Results: Figure 2 shows the exclusion area. After the
exclusion of the restricted areas, approximately 11%
of the area remains available for wind energy
development, which corresponds to 1,564 km? (out of
a total size of 13,780 km?). The 3 existing wind farms
are all located outside the restricted area.

(4) Future directions: Using the newly developed
website ahpcalculator.com, an undergoing experts’
survey will be used to calculate the weights of each
criterion and subsequently extract the rated area.

(5) Data:  All GIS data used in this study were
collected from Japan Ministry of Land, Infrastructure,
Transport and Tourism unless otherwise specified.

+ Wind Data: dat files of 500 m mesh. Source:
NEDO;

* Electricity network: kmz file Source: Fukushima
power generation Co., Ltd.;

+ Road Network: GSI of Japan;

* Slope: Source: SRTM;

(6) Acknowledgments: I would like to thank my
supervisor, Prof. Yuji Murayama, for the patient
guidance, encouragement and advice.

(7) References:

Tegou, L. 1., Polatidis, H., & Haralambopoulos, D. A.

(2010). Environmental management framework for

wind farm siting: Methodology and case study.

Journal of Environmental Management, 91(11),
2134-2147.

of

Assignment of

Definition of criteria
value scores

W elghte('| o\:erlny R
of criteria

the two areas

Adapted from (Tegou,2010) /

Wind Power Plants Type of Areas

@ single Turine [l Restricted areas

NOT Restricted areas
[ wind Farm o 15

Figure 1: Methodology

Figure 2: Excluded area
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Semantic Segmentation for Urban Planning Maps Based on Full Convolutional Networks

Zhiling Guo', Guangming Wu!, Hiroaki Sengoku?, Qi Chen', Xiaowei Shao', Yongwei Xu!, Ryosuke Shibasaki'
! Center for Spatial Information Science, The University of Tokyo, 2 Microbase inc.
Email: <guozhilingcc@csis.u-tokyo.ac.jp>

(1) Motivation: The urban planning maps, which

provide abundant information of land use, are quite
indispensable resource for different fields. However,
such kind of maps is often outdated or only
nondigital version provided, the digitization has
become a significant task. As a very important part
of urban planning maps digitization, semantic
segmentation is always conducted by human beings,
which would be very time consuming and inevitably
causes many problems. The automatic semantic
segmentation for urban planning maps with high
accuracy and efficiency is still a big challenge.

(2) Approach: In this study, we present a novel method

for urban planning maps semantic segmentation
based on full convolutional networks (FCN), which
can conduct end-to-end and pixel-to-pixel semantic
data
argumentation method is implemented to increase

segmentation with high efficiency. First,

the diversity of training dataset. Second, to optimize

Cross Validation was
the
performance of the models. Finally, the generated
FCN  model the

segmentation for urban planning maps, and a few of

relationships. Thereafter,

implemented to verify feasibility and

was applied to semantic
post processing methods were implemented to

enhance semantic segmentation results.

(3) Results and Discussions: Experimental results of the

test area at Shibuya-ku in Tokyo show that our
proposed method can achieve an Jaccard similarity
coefficient of 92.52% for semantic segmentation,
which indicate the proposed method can be a viable
tool for urban planning map semantic segmentation
task with high accuracy and efficiency.

(4) Acknowledgements: This work was supported by

the Urban Planning Maps Segmentation and
Denosing project, and the ground truth data was

provided by Microbase inc.

(5) References:

and mine the capability of FCN for urban planning Ronneberger, Olaf, Philipp Fischer, and Thomas Brox.

map sematic segmentation, the original FCN was "U-net: Convolutional networks for biomedical image

carefully optimized and enhanced. Third, the In International

segmentation." Conference on

Medical Image Computing and Computer-Assisted

proposed model can learn from the training dataset

patterns and output a trained one that captures these

Intervention, pp. 234-241. Springer, Cham, 2015.

Figure 1: Semantic segmentation results for urban planning maps. (a) Urban planning map of

Shibuya-ku, Tokyo. (b) Semantic segmentation results by full convolutional networks. (¢) Denoised

results. (d) Ground truth images.

-52.



Research Abstracts on Spatial Information Science D12
CSIS DAYS 2017

RT—)VIZEAT5—EUERFLEHAIRNIDTAD—FTHRDEA

SEOMEE L EiE RE 2, A1 IERR S, B ke
"= TREREE CG&T NAYALMIZERT, 2 2HRY: 2B a— BT,
SHORSY: ZEMIEREI A e 2 —, 4 T2 A TRRY: FHARE R
HHE G <hsiang.yun.wu@acm.org, takahashis@acm.org>

(1) bt : Hu[X] b\ T VAR ECE TS, O H
X DA — b (Fg R)WCBEAL T, ZORE N —E M
ERFFTOMER DD, BIRMIZIE, Ar— D%
(LIS LT, T~ N J2R B DT IS RB B L
720, ZOFE BRI ERSC HELL 720350 %3k
FAREN GBS, LnL, #4 T L OEHE (2% D
Jole—BMOEMHERTE, AT AT — VXM
ZE L CTHIX EICALE CTEXH#X T~ L O E £
ROILCLED. RAFTEIL, KT~V SRS D
WY —F e iFd 2T, ZOREOfEMEZ B 5
THDTHD.

Q) ik« A — VT4 7~ EdE O — BT
R A0, 2L ZE [ A — iz &
S TIRLND 3R TLZE M DM T~ )L D B i R &
WA LER DD, KFIETIE, #HiKZ~L0
BLENEN 5 2 b= xi, AaskiEE AW AR
RIS T~ VAL E T HZEEL, Bl A
I EL3CHR (Wu 1Z2>, 2017a) O FiEE@E LT, #Eis
W7 TR LN AW T k35,

AL T, 7WE3RIE (W, et al., 2017a) D
INCE RSB 5T~V EICINZ T, AL
BEN LB IS T~V DR E TE D LT UL
B OILEZ XS, 2L T, 7L RS

{TE&ETH.MAT, BRIETT VO RENEZ
RODERTIT, BEFOY—FHRL, #ﬁb@ﬂ%ﬁ’ﬁ
AL E) = H LD ERYPEERNIINTEETD
(Wu 130>, 2017b)

Q)R M1 I —FHOFEICLD, AAMK Lo
Hi4 7/\/1/0)@3%%(@%@%/??. R g T YN
THIET, MK EDO I RWFEIFHZFIHL T7~ L
ZRLE TELLEBIS, V—F BN TIVELE DL
LIRDBTENDIRNT D DN,

@DFERLE-T—4
- TE L BB RE i AT B X 7 — 2 (2014 4

4 J %)

(5) BHBE © ABFZEIL, CSIS FERIMFSE (528 5 398) 12
KD RTHS. £z, Ko —HIx, BHurg
16H02825, 15K12032, 25120014 O BhkA 217 7-.

(6) ZE3CHK :

H.-Y. Wu, S. Takahashi, S.-H. Poon, and M. Arikawa,
2017a. Scale-Adaptive Placement of Hierarchical Map
Labels. in Short Paper Proc. EuroVis2017, pp. 1-5.

H.-Y. Wu, S. Takahashi, S.-H. Poon, and M. Arikawa,
2017b. Introducing Leader Lines into Scale-Aware
Consistent Labeling. in Advances in Cartography and
GIScience: Selections from ICC2017, pp. 117-130,

37 H _/\ =9 Y - .
PELIRWGEE, BRRET VI — & # A Springer.
7N — RAFr—) - N
S MR :
3 X o 7 AN
AER BEMR
oLy O wER AR : _
; 245 Ay T
ko T T mi A : £¥! ”
FARTRAR e 7
el R T s BB AR OCORER
(a) BER ;:‘m = 1WEm b u i
| RAR Amg.  pER i S piani ; 23
?:m ol ) o »um‘ o Ll ;
mn &R
Py
P WA i § =iy
T T A1 L o e - = AR o Y
T 5 Ao — LM1 1) ) :
BER  asm — e [ e L g g0 AT
mu T g Eoad —l" T jgsn koY e
] ‘_" i S T e« ] T ] A
P’” PRy g : — »
(b)  pinelT, mec” Lo P o i e e T v
& Ay ITR L i . AT i B T
e - 7 L o ST S N
R Cgam SRR 0 o e g T
T3 =R |- 1 m_ 3
- "" xSt ey =

1Y — S BROAT I 15 F A 0 M4 5~ RO L. (a))— 2 i
(TIVEITED D 58,369, 1614). (b)) —HF #HD(T~IVEUT/ED D 72, 392, 1626).
-53 -



Research Abstracts on Spatial Information Science
CSIS DAYS 2017

D13

GIS DEEFRA—T M DOFF L GitHub (L 51E R

N &z, /e &
HRURY: ZERIE WAt 2 —
H% S <h.yamauchi @csis.u-tokyo.ac.jp>

(1) B : ZHET, GIS #BE DK EL HBITRHF0F

SE AN THEBE O 0 2 7 MThil TET-.

ZORER, GIS HEDIARLRDAT VX 2T A,
GIS s EDFEBIVEEBEEZRBESEDTD
DEMPEHSNTZ. — T, 2hbo7adx=shk
TR A OB GBI OEIE N ER B TH-
Tolew, FERIZETmEHID 0ol 22T,

INETOREEEEZ >, KEGETHH T
% GIS OFE MBI EIEL, A —7 ik %
W27 vy = 7N 27 FEIVBA LT
(Bl 2R 7e e JARBTZE ATGIS OFEHEDT )=
TLEHRIA R BB EX 2 EE A —F D
B, SR 27~31 -, REEZ /O H).

Q) FiE: A7al e/ T, FH3~4FEADFE R

ESHEREENRIS, AVTATRHHTED
HMEBIRL WD (X 1) . #Hhhig, BRI GIS
VTN =T OIERBAEEfFER T 2L, AARMA
DR IE R PO MR REZ BRI ELL TREL
7-THUER RS A7 GIS A& —R ] (E RIFHDNE,
2015) DERERRAZZEICEHLT-. SBIZ, GIS &
BRI L 7= B A0 A 38 L OWFZE D 720D DR D E
S0, A #—FyhThD GIS HAlfoiE A +5
HM OBFELIT > TCWD. GIS DOEEFIEDOfRED
W, A= =AY 7 =T THDH QGIS
(LTR it 2.8) & =R, HE(E CRIH AIEE7ZRY 7 Ry
=T EIEA L. BT, Sl <D R
V) Markdown 77 A /L CEAL, GitHub % FHU T
AREBEHZITV, RFEOFEF B %S TOR
FNZHEASK BABRER TN,

GISORBRAA—T > #H#

HIREA [GISOEEDY NUF0 5 AL NBRRE T - REMA — T > 8 OB

1: #H84> WEB $Ah
(http://gis-oer.csis.u-tokyo.ac.jp/)

() AP kD WEB 1L, (R 43— 2%

DEMBE BB ELEEAHESTLIE0 %L, Mk
72 B OEFNFRE ChH -T2, £2T, A7y
=ZMCIE GitHub Z AW T, Y —Y vy ba—F 47
N & BT DL ADOMEELE BHIEL T5.
GitHub (I N—Ya B AT A0 Git 2=
WEB % —ERXTHY, fExpaia=T 4N/ 7~y
=7 DRIREICH AL TW5. GitHub THb %
H32287TC, [Ra AN THERE 72 2064 O 48 B 23 1]
HFTED. EBIZ GitHub 121X, Y —Aa—RoEe Y=
T IAARR GeoJSON 7 —H DI FKRET LT
Y OHFEMEA A SO RED IR E TSN T
W5, F7z, (EROERIIIER L7 7 AV DIEA
(Z & THIED I RS A3 TR -T2 73, AR
M1Z Markdown TEfELIZ729, £k % 72 TD
FNEHRATRE CTHDH. KBRS TIL, £D—fFlLLT
GitBook 717 Z V&R H L7= 1 EEE AL A —
72— ATOHMRMZAT>TND (K 2) . AEH
DZDMOFHEEL T, VAT 4T - 2F L R H
5 CC BY-SA 4.0 [HEET A ATHRUEL TV DR
BHITHND.

HEE  ORWPIEIE, B E B A B AT I (A)
[GIS DIEHEDT H)F 2T LEHGRIKRE B E 2 7-
EEMNA -7 HBHMOR K (REE S
15H01782) | (WFEAREE /0 @) I DR R D
—HTHD.

(5) BECHR: L LR w] - REFEEW] - RS- B3 R

/U (2015) T HIERIE HALF—GIS AX LA —R ],
w4 ERE.

2: GitBook (ZXB#kF D 1E i 1
(https://gis-oer.github.io/gitbook/book/)



Research Abstracts on Spatial Information Science
CSIS DAYS 2017

D14

HRKZFOHB -HEIZHITS ArcGIS HA+SA U XD F| AIER

RS FNEZ, MO
HRURY: ZERIE WAt 2 —
HE S <k _nakamura@csis.u-tokyo.ac.jp>

(1) B AR PR M R e 2 — T,
K ESRI #1:0 ArcGIS A h7 AL A&HE AL, #
BHILLIIHZE BB CTHIA T2 85250012,
HRRZOHMBEBIORAEIY 7Ny =T 2
BRAAL TS, LovsL, TOFRHOEREIZINE
THIHBEIN TR T-. 22T, 5% 0OX
BIRAFIAYERDI=DIZ, ZHETDY 7RI =T F)
FEE Z 8T oL, SHBORH=—2D
Rz R ATz,

(2) i : 2010 FEE LD, ArcGIS A TA B ADY
Thy =T Zyrua—RIZBELTC, TR RSO
WAETLALTHHIIIICL, FUva—Kas &t —
NIBRAF LIz, Zony T —2 %8RRI L OA 5
WCHEFHL, FIUFEmOEREER AT, AT,
2016 FEELD Y 7~y =7 R H VLD E &% B
L, SR5FHIRERKDEEGIT, ZilH x5
LRI =—R I3 57 7 —aefT o7z,

2010 |

() R - FIRBIOEFHRER (K 1) 2513, FH2F]H

STERIT L, B, HEETHY, R LR
AR EIMERICHLZEN RSN, -, E%,
S, B, RE eSS —EORHANRSHY, 5%
OFIRILROAREMEDE 2 Hs. H BIOEE RS
(X 2) bid, 4~6 HBION10 A1c%<705MH
238V, FEROFEEFETIEMSN TNDHIEN
HERISND. 7z, ITAEIT 12 ADZ T a—RH Y
IMUTNDR, ZHUTZeEM 505 L sE% T
FIREE DN, ZEiRECEwmELE xR ELT-FIH
RAEDTVAITH FTREMEN LS. Zhic
BHEL T, 2017 4F 10 ABIFEETEF 9 [71(3 1) BA
LB 2B W THLREDSIMNEL, 2.
BRI -7 30 —7 vy Z OBV AL BET
REFO—DEBEZLND. T, HFEOZMNL
— BB ST, KPITITEFAELZ WD, &
FHIFTEERISD GO TORFNRLETHD.

E 2011 | ‘ : -
2012 .
2013 | 7 TR
2016 | N
0 100 200 300 400 500 600
A O— KA

B AT - AP IR
SCEFED - ASHERREATER

m REEED - R

m FEFED - FFREASTR

m BRI T SRR
ERERN AT Y —

m EFE - EFRIAAR
m IPEEER - IR

m HOERIF AR

m [BEHRER - FRERERN
m TOM (AR, 29— SHEF)

m LD - LR
m EEED - B EmRIEER

B HEED (BPRRE) - HBASULHTEEl mBEEED - HEFMEH

m Rl ARk R EASTR
m AHEERFHEL

1:ArcGIS 1A R TA B ADY TN =T H 7 m— R (E R R)
(2010 £ 4 H 3B ON2015 4 4~6 A KBIDT=0, YRZH 1T R 53 % [RAEFE O A S CHise U= HERHE. )

120
100
80
60
40

Aoz O0—BAK

20

0
4A 5A 6A 7R 8RR 9R 10A 11A i12A 1A 2R 3A

2:ArcGIS VAN TA B AD Y TN =T H 7 a—RE (H Bl

-55 -

# 1:ArcGIS ##8 2= O B 55

20109 No. #/A/H &5 ST
20116 1 2016/06/08 Desktop #)#% idl
20126 2 2016/08/02 Desktop ¥k B
20134E 3 2016/08/23 Desktop ¥k AU
201466 4 2017/02/08 Desktop H#% sl
20156E 5 2017/03/21 Online / Collector #H
201656 6 2017/04/26 Desktop Ik i
7 2017/05/24 Online / Collector  #A

8 2017/06/29 Desktop #I#k A4

9 2017/07/06 Desktop ¥k  Eii5




Research Abstracts on Spatial Information Science

CSIS DAYS 2017

CSIS DAYS 2017 E7EEL

N (WersEE-PER)

A (WEFEHE - B FER)

SRl sEIT (FLHEHE)

e 9 (FLHEHE)

HIRN SEHE (ML SAR e BE - BER)

[iCRE ) (FEFEEE)

I EA (FLHEHE)

(L A (FLHEHE)

A HhiiE (WEFEEE)

T (77 AT MEBE- BEER)

NN V) (FEHEHE)

g & (WEHGHE)

BT (FEFEEE)

I — TARA (HEHEHE)

ATE &2 (77 ANT 7 MEHE)

Il TET (77 ANT 7 NEHE)

e (FEFEEE)

oM (B—HNT LA N BEE,
T T ANV NEBE, BRI

BRI iR (B—HINT VTR, 77 ANT 7 MEBE)

(TSR NE (a—TVT LA REE)

(=1 (FEHEHE)

i F5i (B—TNT LA RNE)

HRT Fnz (B—TNT LA NE BIHER)

—hf Ak (B—H T LA NHE)

R LS (B— BT LA NI

HH $IF (B—HNNT LA NEE)

=N/ S S (m—HNT LY A NEE)

Y FiE (B—H T L A NHE)

[CSIS DAYS 2017 F—25_—]
http://www.csis.u-tokyo.ac.jp/csisdays2017/
(T LD~—T)0, PDF DREKRIFHENF T m—Ra[ETY . )

-56 -



CSIS ERAY TRERNEHEEY Y L PN

U Tc
Center for Spatial Informatia A.Sclence The Unive ssity of Tolcyo e

)

iﬁ{k%gfﬂ'ﬁﬁﬁﬂ%ﬁﬁ%t
(CSIS) T I&. #& 4 & Z= F'E]T—')‘!’é’:
ZERL.ZEEBOMAEEOL 4 IC
HXEMFEELTHRALTWLWELEL
CZHEHBHRHEZICET B

Zé:
Eﬂ%’&i%-?ﬁi’éb’((ﬂi@'o

HEME THATRELZET— % (—f)
BLANIVT RLAYYF 5 —EA(CSIS)
CSIS#st7— &2 N—Z (CSIS)
IN=Ye Ny T5F—4& (CSIS)
N AT FTF—2(CSIS /1))
ZmapzIOWN I #XF—& (&> >)
TBEEIRT—2 (1))
EZRAEHR 7 — 2 (NAT)
BRSSO St A A Y =)

GISMAR MR [ 7 AL B E #E X))
7)‘&7\ A BHZ=2T g@f)

o= 2

= ps//loras.esis - ily/oae, Jp/dataset/llst aII

m:&w

HEMEZ CHRBICKEDBEICIE [HEMEZIE S AT LA (JORAS) IDSRELLZVHERMEZ
ZHRFLLEESV.BEZR T HAAAZZTZHIE . JORASON—=UD5RFE LT —2ZFRAT
BDIENWTEET,

FL<IFZB5 = http://www.csis.u-tokyo.ac.jp/japanese/research_activities/joint-research.html
HRRAZZEEBRBEME LY X —E XEHBREERBED

[3RAUR - MMEMA EMERANSRERR £ LT JO RAS _ :/Iﬂ\:ﬁﬁﬂ%i% SIAT I

SEOMEEEDHEMEEHEL TOET : )
Joint Research Assist System
HEFEER

A DA T B L L\ B FIE DS https://joras.csis.u-tokyo.ac.jp
ER 55 HAR

BEE4H 18~ 3831 8(ER) MRS

HHZE AR BEERICHMIMRREEZ JIRETE0

BAJE L TARBSNIZEER Ll R—FROERS VAR TTA(CSIS DAYS) TR XL
U BBICKYNEEDOMGED TX2%T http://www.csis.u-tokyo.ac.jp/csisdays2017/

WMEF—~ MERDAEK

L2 BR—DA/N— —BaLZ(CTmet< 7m0 WNEICS o A— t@#&ﬂﬁﬂnf?ﬁ% EFDEBSEHFCHEZ LTI

http://www.csis.u-tokyo.ac.jp/japanese/research_activities/members.htm £/ BIRIOPDF Z 4> X —ICHBEY T

IREAZEN 7 — SRALII FIBAH PR AR LT Z P TR F— P RENO DI
T — % - AP SREENET —HOBENTHY ET TR [EMF— SABEH S HEMRINOHH
0 G Goasatns BEBRLL LT HAFAERTT BEVSFHEEMO THYET.



Research Abstracts on
Spatial Information Science

Thu30th Nov-Fri1st Dec,2017
The CSIS Annual Meeting of Inter-
University Research Activities in Japan
at Kashiwa Campus Station Satellite
http://www.csis.u-tokyo.ac.jp/csisdays2017/

HEFIA - £REMAFHAR Joint Usage / Research Center
B T K 5 The University of Tokyo
ZTHBEHERBEHERYFT—
Center for Spatial Information Science
http://www.csis.u-tokyo.ac.jp/





