/INETUAV (1 K A 2o it 2 T N - Al s ORI 94T« REAERI Bl Rt

IS . ARESE 2, LR

An attempt to map vegetation and plant distribution on Minami-Iwo-To Island
using unmanned aerial vehicle (UAV) imagery

Hidetoshi KATO", Takeharu SYUMIYA? & Atsuki YAMAZAKT

1. BRI - BEATEAE (T192-0397  HUED \EF-HFRIR 1-1)
Makino Herbarium, Tokyo Metropolitan University, Minamiohsawa, Hachioji, Tokyo 192-0397,
Japan

2. BARAKGGER S (T104-0033  HUHERH RXHT ] 1-16-10)
The Nature Conservation Society of Japan, Mitoyobiru2F Shinkawa, Chuo-ku, Tokyo 104-0033,
Japan

3. AAHGERHZ (T150-8001  HUTARARXAHR 2-2-1)
Japan Broadcasting Corporation, Jinnan, Shibuya-ku, Tokyo 150-8001, Japan

* katohide@tmu.ac.jp (author for correspondence)

e

2017 4ErARTE MR 23U T R o — o TR S22 87 & 53R X OV ERL
R, AT T DAV BRI THIPR G o), BHCAVL VG & M A
T, GCP Z3%7E UM IEZ4T o 72, D7 DEIEONEFHOMENKE < | BT
CIE AR A PR E | R B oD IERE 7l AR O VRO 0 A5 O FRHTI X
WL b s, L L, RIEIOBIMIFHAI 31T 5 25 iROBRIC, # EI2%< O GCP k&
B, UAV #5800 GNSS 75 HUfS L7z GeoTag & VD Z 212K 0 K 0 BB DD IERE AE
Wy AR BSREAE I O VERR S ATRE & 72 1) | REAEODZE[E) S5 — L 3o AT DM & D ElRIC
K=V 7L HIFFEND,

F—v—F
Rr—, Zeim, AL Vg, SOTHIE, 27X

1. iXL®IZ

IR, /I UAV  (Unmanned Aerial Vehicle : /[NEMEE ASTZE0E, 08 Ro—2) OREARER
2RV . B EMEEE DZHEE 2155 = E STTRE L 72 1) | ISR S B BNT b AR

- 145 —



WD ATTRATSORAE X OVER 2 EITIE S5 L 51872 > TE 7= (Kaneko & Nohara, 2014) ,
F72. ZHRTE OSSR SIM (Structure from Motion) #ilia2 W5 Z & T, H
FIAADIFFEE CHRIBID 3 otiohT — & 245 T, WEIDAWD Z LD L9 cheo7
CIMEFIEAN, 2014 5 5, 2016), & VbR & 512, EREGHANREE: Bz,
MERINOD 7o OIZE B K DAE) - REAEOFRRINREE G T, Rr— A2 L DK%
OLBURD SR B IEF I AR & b2,

Z ZCARIZE LT, ARlOBHIFHA 30 T S 7= ZE g O iR AERSC GIS b5k
FTFERZ Y LT, FREE R ORI AR KSR A X DAERK & 412 ORSEIZ DU TR L7z,

2. MR 5L

2017 46 H 14 H~27 H OBHFHAEIIMHPIC, RiE/R EO#REEZZR LT Rr— {2k
DLERRIM T Tz, i SRS Inspire2 (DI 1) T, (BF) ~FH AT 4 7 ORGEEL
To Re—3 A 1y NS T o 7, Bk S DAL YGRS 4K (3840%2160 pixels)
OB 95 AT, FEMBEEOITERIRE D AA—L TS EBbND, 22T, RS
THIZU N = 88— M TIR - TS ST 2 DO Zeiihimi 2 3 BRI =, HERED S T
HS O LE OB E [L— FFE . aAnb I UEE Coimz L—k ) &L=
(= 1),

ZERRENEI I LA T O CRBR A T o7, 77, Bl OFEEROTI HLIX, 7V —v
T7 ? Frame Grab2.2 Z IV, RO FEMEZRAY 80% LA HIZ72 5 K 912 2~5 MR TEID L
EAToTz, WU HENT=ZHOFIEEE) S, SIM Y 7 T (Agisoft £, PhotoScan
Professional 1.3.4) % VT, AV VEHGEEERR LTz, Z LC, EHEIZISIT HlBlH3 sz
Gia T (W= B F AT L~ NTF O 2 Fiegly) b F a8 LT,
Photoshop (Adobe £1:) % AVCAVLV Y Hitg FIZEF 721380 D5 LIZ X W EFONR %R L
T2 AR S VT2 AL Y G T THIBRR ) 7o (A B RN V28D GIS VY 7 F =T (QGIS2.14)
ZRWTC, Eifg LR & EpeX] (EEHED) OHEE Y 2 OF=F ETRIRM
%, GCP (Ground Control Point : FEEH) % 1 FLDA/L VIR 4 I L CRaTffiiE %
1TV, #iX E~OFERE DR ERAT,

7235, PRI K O ICHIEORURDK E 223501 Cld, HBREERA~OBTHIEIL, AV
VIERE D S 3D TETADFE L TN EBZBND, L 3D T AOPNZITRHE
EET D0, SRNTERBRER L UL Vi E -,

3. fER

ZE RN U0 U7 g3y — R RER 90 B, /b— B BB 80 AT, Y R
ZIZEI 3840x2160 pixels. fRAGEEIL 72ppi T o7, 2 DOBHEL = AAHT CTERANIER
STV, WE DRI F EERAFHAGDETSIM V7 by =7 TRBEL T, 1
FEOIUTEE CHe Lz 1 oAV iz QBT 5 2 LIX T edolz, ED7,

- 146 —



Jb— R EV— b B OEED S FNFNAL Y EREER L, b— N RO BT
B 2L, BEENTIRNZIEA > T2 Y D5 L, b— b EEOARICHEIT 5~
B (=F T AT LT ) (X, FDEHEHSICE L Q2 b OZ s Tl HioR L (X
2), IS 2 MDAV VA, QGIS % S IEIC X - THIER I iz Fladb
BrboZ, K3 IR,

4. BE

AR T HAR & L QU B S AR ORI AR XA O ERU ., BURE Tl
7YKL Bbhs, Z0MmE LT, TV aroE=4 ETHIEK & Bifg 25ttt S
T GCP Z%7E L7243, 1/25000 OHIEX Tl iu%a)n,%mwﬁjt% < THIHE S S V2

B, ZOFETITIERE: GCP 28T 2% Z LIXIIRFRE TH o7, — I o7
&2 HE L7z GCP Zi%{E L TR 21T 9 72, ﬁ@zﬁ@ GCP DJEAENT & DEEA AR I
i UC, HEORE A RGEET 5 Z LN TE D0, AEITEsHRRRy, Fa—r2ff
S T FHARCHI R XV RS EE S IR ST 0 | RAE RIS OTIESCENAY) D £ B S H
72 EDZER N — T EAT 5 D THIUL, MEEROMBEEREET 20BN DD, 4.
AV WG E 7213 3D T /L R T & AR L SOEEAEEE S 72 & D GPS 7 — 4
z»”:ﬁﬁu VCSHIEZ TFELT D TETEA, GPS T — X 1388 L — MIin > T2 B 72 FFHIZ 1k

. AEHHORA > "RIEE A ETNZ0, FEEOR_ EIZIFRR R H 57259,

]A 10— T R D ZE g A P EAE IR 25418, BB K 0 & EfHEE Ch S Ff L))
FIHSND ORI Th D, £z, Fr— AT S 4172 GNSS (Global Navigation Satellite
System : REKANIHIRE S AT 2) IBEFS L7z GeoTag ZFf LI N5 Z LR TE 57
B, ZOBRDOEMHIELRS Th b, MitsmH B CE 2GIMIERICRON D720, K
%< O GCP %% L CIEFME TSI 2 Z LITEE A ERFRETH D Z End, BNE
SROONEY) « WE AR A TR D 72011E, Fr—1 0 GNSS & V5 FiEnsy & B3 & b
o,

—J7, BRSNS IR T2 ZEFRETH Y. Fe—r M ey K

DERHECEE P TE D720, B LOFH LA TIT W EEZBNRD (HFIEN 2017), B
WD & I THRESR S IEE ik LS G, R X » Q3B 2 8RN X5 %
FRWATREME S D, £ D85, ATREZRBRY £< 0 GCP A Hi IZF%E LT, 4% GCP DA
&% GPS Trodk L., ZeiRiifg -o> GCP (ZIERE N BIEE % 52 2 B0 8 575, GCP O
FRIE TS A ATRE /M= 0B L — S O— IR BN H T2, BHIERDRRENRRE 78D
Bnnsd 5, BT, FFE0 GNSS Z V5 7k L GCP Z#%iE T 5 HiEzatihy
T, ZEREFERTHZENEE L EEbhd,

7285, ATEG DAV 2B I FEREE S A A TR I N— LTS O, BT DR
2 — ZOEBERIOBEAEIMEL | B0 BICHGE SI-BRITHSEEOE N L > T, B
GBI TW, ZO720, BEET DM CIb@d 28R A4, SM V7 FU =7 )

- 147 -



Tkt D T EMTET, RO A S DR T AL VEER 3D BT LVOIERANE & A
ETERpolz, £, 2R — ANEMRA TR IR STl BYR ORI
WA EOZMERMIE, AL RS R F 71372 KA LS iz 7o (R
X 2 DA, HEitg TR E BRI & b ST, IR EO ALY
S 3D ETNNEAERT H7o0OENEL LT, [Al— 23— ADREAE P EE & OEERN
90%LA |, Bz —ADZEHREE L OEEARIT 60%LL 70D I Icig a—2 &2 ED (H
TAEE E T HEEDE, 2017) . A AR Z D720 TE AR Y [E H HEse LT, miichx
WIHZEARDLN TN,

LSRR 3D BTV L CHEECE DR 43 A T A R T B CRRIE AT
U, RS S OREAE AR OBEE 2455 L2 & B 2 D, £k, Biliom Bz k-,
£V BRI A SRR RSN 5 2 3 kS K 5 iZAstud, Al S
M L IAORR (BNOBIACE R L) VT, MEDOHICE =21 712
BALTHZ LIS NS,

5. #fkr

AIFFEZAT DT HT= 0 . RIEEIK & B B IR, ZeiRiG OIE RIS OV TR
RIS WETEEE L B, AHEO—ENIEERFERRE O ZZ T TirbihvE L
77

6. I3

TR - AMERZ . - T A=« PILEE—BB (2016)  SM SR AT LA B EHIEOH
TEHIEH. HE, 37: 321-343.

Kaneko K, Nohara S (2014) Review of effective vegetation mapping using the UAV (Unmanned Aerial
Vehicle) method. Journal of Geographic Information System, 6: 733-742.

[E A E L Ep  (2017) UAV # WAl E~ =271 ()
http://www.gsi.go.jp/common/000186712.pdf

IMERNEZ « RN - F5iE 1= TARXZ VA 77— (2014) UAV-SIM FELH L
—P—HEIZ L VESNIZ DSM O GAEMEL Ve — b7, 53:67-74.

FHAEEVE « [ARITS « SMLSR « [IAERER  (2017)  Re— 2Rl X 2 5 HHIEIZBE 9 A F
JE. LR IIEEIS, 29: 51-56.

- 148 —



SUMMARY

An attempt to map vegetation and plant distribution on Minami-Iwo-To Island
using unmanned aerial vehicle (UAV) imagery
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We attempted to develop a map of plant distribution on Minami-Iwo-To Island from aerial videos
taken by a drone on June 14-17, 2017. Ground control points (GCPs) were added to the orthophotos by
visually checking the image. Mapping of GCPs was approximate, due to the lack of necessary
geographical information. It may be difficult to use these data to develop accurate maps for analyzing
the spatial distribution of plant and vegetation, because there may be considerable errors in the
geographical positions indicated in the orthophotos. However, these maps will provide a good basis for
comparison with aerial photos generated by the next expedition to this island, allowing an analysis of
changes in spatial vegetation patterns. The next expedition is also expected to be able to document the
position of the GCPs on the ground and/or use a drone mounted GNSS (Global Navigation Satellite
System).
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Aerial image, Distribution map, Drone, Geometric correction, Orthophoto.
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Figure 1. Flight path of drone.
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Figure 2. The distribution of Melia azedarach (left) and Cyathea (right) showing
on orthophotos.
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Figure 3. The merged image of geometrically corrected the orthophotos (figure 2) with the Digital Map
25000.
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