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A Study on Land Cover Map of UAV Imagery using an Object-based
Classification Method
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Abstract

The study of ecosystem assessment(ES) is based on land cover information, and primarily it is performed at the
global scale. However, these results as data for decision making have a limitation at the aspects of range and scale
to solve the regional issue. Although the Ministry of Environment provides available land cover data at the regional
scale, it is also restricted in use due to the intrinsic limitation of on screen digitizing method and temporal and
spatial difference. This study of objective is to generate UAV land cover map. In order to classify the imagery, we
have performed resampling at Sm resolution using UAV imagery. The results of object-based image segmentation
showed that scale 20 and merge 34 were the optimum weight values for UAV imagery. In the case of RapidEye
imagery, we found that the weight values, scale 30 and merge 30 were the most appropriate at the level of land
cover classes for sub-category. We generated land cover imagery using example-based classification method and
analyzed the accuracy using stratified random sampling. The results show that the overall accuracies of RapidEye
and UAV classification imagery are each 90% and 91%.
Keywords : Object-based Classification, UAV, Land Cover
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Ergto] ZTi(Park et al, 2007). S1ARL A=A
AR&-El= Landsato]u SPOT 59 Y= 31t
o AR Qlste] EREE 1Ho] A2t HAM
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Aol AREE UAVE 292 senseflyAl2] eBee 2,
71710l "A 7153k MultiSPEC 4c AlM=E &gt o
A o83ttt o] A Red Edge E4UiE 23
sto] RapidEye #3781 FARE MEASE o] FaL
tKTable 1). UAV A ZJ2 ¢J5ko] emotion 2
axEolo)A vARE +YsINL FIUA=
2015 59 250w, 7ol Y= I HdA
oJo] WOl 0.25km20]1, 115.2m =04 Zodslo]
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ok HFH R P G2 Fot Al JxpE
¥ 0.3m, ydF 0.3m, z1 0 29m=z UERGTh o]y
3 oAk sm A og } wed] Ael Yare 77
ok Ao g FdEth UAV 03%% Fast Line-of-sight
Atmospheric  Analysis of Spectral Hypercubes
(FLAASH) tool¥} SAlsl ATE Hol= QUick
Atmospheric Correction(QUAC) tool-S ©]-835}o] HEA}
=2 Wgsierh QUACE BEAR flo] IS 94
Ao 2HEY AROEE o]gsto] 7| RAS =3

JY) EXuEE A A 27
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«] RGB ¢4 dARS YERJQItKFig. 1). RapidEye
gAML} 2] MultiSPEC 4¢ JAloll= blue WIE7} ¢
o] iAW €& 7]¥(Natural Color Algorithm)S ARR-
ato] RGB 9AFS LFERQITHZhu et al., 2012). 3
= UAV GARE 14.52cm Q] TS 7R B2 SH=
of H3dt F4E WET] st FTH(nearest
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= 5m gAE ABAsHItkFig. 1).
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Figure 1,

Study areas (a) Original UAV image (b) Resampling UAV image (¢) RapidEye image
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Table 1. Comparison of RapidEye and multiSPEC 4c

MultiSPEC 4c RapidEye
Blue 440-510nm
Green 550nm Green 520-590nm
Spectral Red 660nm Red 630-684nm
Bands Red Edge 735nm Red Edge
NIR 790nm 690-730nm
NIR 760-850nm
Ground 10cm/px(height 6.5m(Resampling
sample
. 100m) 5m)
distance

Table 2. Input parameters of FLAASH tool for

atmospheric correction

Atmospheric model U. S. Standard
Aerosol Model Rural
36° 1" 32.10"N
Scene Center 126° 42’ 50 74"E
Sensor Altitude 630km
Flight Data May 26 2015

FAEER TR 7] adE AlAsks H71E ol
ZQaslt} o5 9ste] ENVI AZEQo]e] FLAASH
toolZ ©]-83t3om, o] AZEols BARIERHS]
MODerate resolution atmospheric TRANsmission
(MODTRAN)S 7]9to & ulEojz Zzjsjog =
AR WHIER WS Zh e wejes
Table 2] Ltepglon], 7 23t YAHE AL Fig |
3 2.
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MA7HHES = ENVI AZEYo]9] Feature
Extraction &S AMESIR O™, UAV AuijE JAxt
RapidEye WHALE QAo AA7|HE JAERF 7154
& ek BHE Fasilch AAIE AR
A1#] &= Scale(F L) T Merge(F/d5h el 24
2 x3jo] oJ8] A0, ob 21 Hfol 2o
7P S412Q) 3ol Scale 2] 234 A4
£ 2] 2718 e 7S ARA o] olds
2 A= AH9) =27]7} AAT). Feature Extraction
EL Edge, Intensity 7]¥He Al33tc} Edge 7|H-L
=A9] &Rl Wi AAZE &ttt B o] =9
Zfo|5 o] g3t &g 7IRo|m, Intensity 7]- Digital
Elevation Models(DEMs)o|u A7 1A e E52T
st AAIR] A9l Agsh= & 7IHolth(Jin, 2011).
AFA A = AATE HlwA EHEE 52X

52 et glo] Edge 79 olgste] G4Et
& Sastoch Mergel £l AR|) §RHom AIY

e ARE Uiy gho] mobd4E g Eo] YEt
= A 2717t AKX A ol Full
Lambda Schedule Algorithm(FLSA)E AR5} O,
ol B8 27 BgA - T AEE 7o R <l
e 28 272 BEEHoOR  Afsls Hott
(Redding et al., 1999).

2 AtollMe GRS oA EXTE HA
o gt FE=E YA 4= 1= multiresolution
segmentation 7|H-& 2-8-5t0] 77 2|49 HAA U
EPUEE sigict AAE ofe] 9A9 7] 32 4=
A AR B, £ s 2F Ees] 2
e 7RIS 37 Sl ARk E Fote] 29 7t
FAE A48t Scaled} Merge= & 3THAIR L&
31931, level 1941 10004] 10714 10244, level 2
ol & 5T, level 3olA= 192 FESI] £ o
goll ¥z Agstgicy. AAYG9] EX9ELS A =,
L AH, B2 AAR FEEY ZF AAE £tk
7FsAE 2 Ao 23& Y=o segmentationS 4=
gaigick 4 AAEFE ArE ARE(Kim and
Yeom, 2012; Na and Lee, 2014)7} ¢J&= RapidEye <
AFe ALE5Ho] Scaled) MergeE Z2451t) Level 1
of| A Scale 3021 7% Merge”} 3004 2022 743}
o= == AAZE UehtA] SAIL Scale 2091 7
9 Merge7} 40004 3002 ZFASH uf] =29 A7}
UEl= 212 31015}0] Scale 20, Merge 302 AEHa19)
t} Level 294+ Scaleo] 2591 79 Merge Zkat AF
Fglo] mRo] HAZF F-EEA| AT, Scale 2091
74%- Merge7} 35014 3008 ZHAsh wf A7 2
o] %o Scale 20, Merge 302 AlE}3}4ch Level 39
A= Scale 209 W] Merge 355-E] 3071K] 2 }A oz
WEak Az}, 3R AAVL R AL sels]
Merge2] A 7152]& 342 4G cH(Fig. 2).

UAV g439] 2% 7152 A% RapidEye /35
o 7R AR AR ZpolE Ktk Level 10§14
Scale 40¢1 ¢ Merge 3004 2008 A4S o =&
o] AAZE B A Abdat Ux] ] A7 SLEE ]|
orekth Merge 30Q1 79 Scaleo] 4004 3002 A
S oo A UAe BAE FHEE Scale 30,
Merge 302 AHSIATE Level 204+ Merge 3021
79 Scale 3504 3002 k43 o} AT} LpAe] 2
A7} FEEo] Scale 30, Merge 302 ASIITh
Level 3941 Merge 309 w] Scale 355-E] 307X
Ao TR ATk 305 AT o) A}
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Figure 2. Examples of scale merge selection process
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Figure 3. Result of second level Land Cover
Classification (a) RapidEye (b) UAV
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Table 3. Land cover classification

2 o2 EA& 2tk RapidEye £ AR 5m 9]
oo TR 7t240] Wzo] QIR mREE H e
Beole Ao E4E e 28 270 AFE

3’8 = =2 ¥o o}

222 A3 EAYER
 FAmE 8% yse qERe Suns Tee
Ufl ASH EXEER A2kt Table 3).
§L B EAuEEE EXolge] ARE Xgekil 9]
7] Wzl FEgAA Y] Ampter BRelr] o2 1
552 2835 FUsilth 94 £3e] 9dE 7

1{¢.

GAS. UAV YAt} AAzAL A5 E 2karske] 2|2
2 7S ARESE o4l 7]HHExample-based) 5771 4=

PEolon, HEHor 87 EXE B gito] A
A= QJcHFig. 3).

RapidEye $J4 9G4S o] 43te] 2w flia EX
AEEE SUAAA%), AFEA(32.7%), A7HA
(15.5%), W12 6%) &0 2 UERtti(Table 4). UAV
GAFS 0] 83l iR EXTEEL %9X]9(47.8%),
ARIX]9(29.9%), A171X](19.8%), UX](2.3%) 4202
UElY, RapidEye EX|TEEQ} GARE 43RS Hich
ZH 2 22o|A RapidEye H-594fo] UAV B35
AR SYA AT} ARG o 2 HIES Aok

First level Second level Description
Facilities Residential area, Industrial facilities, Commercial facilities,
Urban Culture and recreation areas, Public facilities area
Road Airport, Railroad, Road, traffic facilities
Paddy Paddy
. Field Field
Agricultural Facilities plantations Greenhouse
Orchard Orchard
Deciduous forest Broadleaf forest
Forest Coniferous forest Coniferous forest
Mixed forest Mixed forest
Natural grasslands Grasslands
Grasslands .
Artificial grasslands Golf course, Cemetery, other grassland
Wetlands Wetlands Inland wetlands, coastal wetlands
Bare areas Bare areas Mining site, Play ground, other bare areas
Water bodies Water bodies Inland waterways, Coastal waters
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Table 4, Comparison of land cover area according to the first and the second level

Classification RapidEye(%) UAV (%)
First level Second level First level Second level First level Second level
Facilities 5.3 8
Urban Road 15.5 102 19.8 18
Paddy 25.6 24.4
Agricultural Fl.e.l d 49.0 22.1 47.8 22.1
Facilities
. 1.3 1.2
plantations
Deciduous forest 5.4 5.3
Forest 32. 29.9
ores Coniferous forest 7 27.3 24.6
Bare areas Bare arcas 2.6 2.6 2.3 2.3
HhE AL G WgE Uehgth olelet Aol 4= glck Skt Ao AR} Hidses 24,
TILEO] UAVG/dollA AuiEE FA4o] RapidEye  sHAY9 =07, =2 1HE 39 olf= gA ¥
QAR % Ausl BHE A9e Mok AU B sk, B5F EXNREL AZ9ENS ) BRE
ol = o= ST 4= QIrk RapidEye G40 8ff Amolmz U Y] LFES ESIAL Qlof 2 AT
Py

JERE YRR e 271 UAV AR A
A vebgen, FAX 9 2 AES ek
AR} FAA Y = AR o] EAE Bl A
2 O yEoz HRES & 4+ 99tk

223 AT A=

HEHog BEy T EXuELLE raster A O
HEslo] ERASEE ASsHutt ERAsE HE
SR HRARE SR S Y= THR FERE
AoEEE 20100 99 F3HA TS ARESH]
2013 7341E o) 7P 2T Amo)7] wize] F <
o] FPAIRQL 2014, 2015\ = o]zt v

Table 5. Error matrix of RapidEye classification result

oINe] Yo HFS AT AUT FrRARAT B 5
Sl webA dsidE UAV dgds dxata=
slo] Al AR Ho| A Z5}5=Z(Stratified random
sampling) 0 2 FZ92 2&H 200709 78L& &
Qb Hmsto] B A Hetmek ARgAL et
L, AAe =g AllskgitTable S, 6). AAEe=
= RapidEye E-7394-2 90%(KappaX|4 0.87), UAV
98 91%(Kappa#ls= 0.89)2 EXUE £74
FEsithal & & glom, g of= B
b 7BA o] 3k AEe Qs WAske A
T A8k ole T IE smel F YYo=
2 =R0| A, FAAAY AR GA

I e
N

¢

At & &

off i

Reference data
Classified e . Facilities . Bare | Row Users
data Facilities| Road Paddy Field plantations Hardwood| Conifer arcas | Total | Accuracy(%)
Facilities 10 0 0 0 0 0 0 1 11 90.9
Road 1 18 0 0 0 0 1 0 20 90
Paddy 0 3 48 0 0 0 0 0 51 94.1
Field 0 0 0 35 0 0 8 1 44 79.5
Facilities 0 0 0 0 3 0 0 0 3 100
plantations
Deciduous 0 0 0 1 0 10 0 0 11 90.9
forest
Coniferous
0 4 0 0 0 0 50 0 54 92.6
forest
Bare areas 0 0 0 0 0 0 0 6 6 100
Coloumn |, 25 48 36 3 10 59 8 | 200
Total
Producers
Accuracy(%) 90.9 72 100 97.2 100 100 84.7 75
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Table 6. Error matrix of UAV classification result

Reference data

Classified | Facilitie Road Paddy Field

Facilities Bare | Row Users

Hardwood| Conifer

data s plantations areas | Total | Accuracy(%)
Facilities 12 1 0 3 0 0 0 0 16 75
Road 0 21 0 0 0 0 3 0 24 875
Paddy 1 2 46 0 0 0 0 0 49 93.9
Field 0 2 0 38 0 0 2 2 44 86.4
Facilities 0 0 0 0 2 0 0 0 2 100
plantations
Deciduous |, 0 0 0 0 1 0 0 1 100
forest
Coniferous
0 0 2 0 0 0 47 0 49 95.9
forest
Bare areas 0 0 0 0 0 0 0 5 5 100
Coloumn 13 26 48 41 2 1 52 7 | 200
Total
Producers | 3| gog 958 92.7 100 100 904 | 714
Accuracy(%) ) ) ) ) ) )
Table 7. Pixel Cross-tabulation result
UAV
Classified data Facilities Road Paddy Field Fac111t}es Hardwood| Conifer Bare Row Total
plantations areas
Facilities 234 1 5 228 0 12 25 28 533
Road 88 553 88 136 0 116 35 4 1020
Paddy 40 115 2165 84 50 0 98 8 2560
Field 364 194 47 1247 0 83 260 | 2 2206
Facilities 0 8 49 0 73 0 0 0 130
plantations
RapidEye| Deciduous | 5, 0 0 141 0 320 4 0 542
forest
Coniferous 15 309 83 327 0 1 1974 | 20 | 2729
forest
Bare areas 20 0 5 51 0 0 19 185 280
Coloumn | ¢ 1180 | 2442 | 2214 123 532 2462 | 247 | 10000
Total
wo] 0R WA WA Mo, FHF 25 3.2

)|
EADEREFE T89S 7Fedltte AL BojEh &
R mAEdE eg Ay UAV ER94E
71202 e uf = A 99| KappaA|4= 0.850]x
P2 028 vy =2 7hS HYltkTable 7). ®F
H FAA G} 2AE W A9 W2 KappaA|4§ &
SrckKappaz]g= 0.25, 0.44). =o|u} Z4=Zo] H]
A g2 WA AR|skaL FA7F HEEE oEl Fe-
o= P4 SAREYE 24 YEhtE ¥, HAo]
F2 gE850] EAE Aol AR oha "ol

£ ATelAE A A4S AoR UAV Gare
BEI FEF £E EANRE A 9
Rapideye $14AT 7 A/ BRE AXIska
BokE AFS FAstel UAV 949 B8 Hsie
Qropugt, AR EXvHEL A 59 st
U Exie] s 4RE BEET o G4
Hg A7IeH A= Az A719) Hol, AZFBEH 3
A Fo 3 XY 2AY $20] B AFHH]
o). olefgt TS B 4 Gl UAV 94k 243}

2
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o] ZRE Szol Ex|uiEr RS 2disl] 9§ 1
g UAV 42 S8lld= smz Aujdsd =,
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