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Development of Feature-based Classification Software for
High Resolution Satellite Imagery
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Abstract

In this paper, we investigated a method for feature-based classification to develop a software which is suitable for the
classification of high resolution satellite imagery. We developed algorithms for image segmentation and fuzzy-based
classification required for feature-based classification and designed user interfaces to support interaction with user,
considering various elements required for the feature-based classification.

Evaluation of the software was accomplished using real image. Classification results were compared and analysed with
eCognition software which is unique commercial software for feature-based classification. The classification results from
both softwares showed essentially same results and the developed software showed better result in the processing speed.

Keywords : feature based classification, classification, high resolution satellite imagery

LM B Eol =29 AL, T SAMIE A EIME
Shdeh Mof dyoz @HUARL A= Y9
qME FIAHY, BERE, 72 A 59 9

Z|L IKONOS 9 22 F7HAE Smy o8] 3]
& 7 AAE Edele FHlE 2dEo

AT TR SAAA] ted Hol wat T ol

AR RE A& = glE AT EXo|REFI}
7Fs8HA = githRidley et al. 1997, Jensen and Cowen
1999).

FHe FANEEEY P ET = g TIAE 4
A MBS et A s@Eng 7|29
FAYE GG AeENd ERde Hed
Ao Yk ATE 9A B 7MsA0] Ak 8

2004 54¥ 199 A4, 2004 59Y 299 A

* A3 - ETRI F7HARATE ALdATY (soo@etri.cokr)
** ETRI FARATLE Add+d

53

AR )RR L] FAA E]| ol o]8E= HE A<
Sl47Hke] BRrHe tiES FejEche B8 5400
olZ3ste] BAE Y 19709019 FAHLE 9
Kool B4 EE el F3ha SlekBlaschke et
al. 2000, Blaschke and Strobl, 2001). o2t 345 7]
Nhom Sl B SABA 9] WEF $RIY)

SAE FE] A HZole 35 E ohdE o



54 A

Hrpe= 45 B Wl 7}77}—r‘11
Eﬂii s 24 25 8459 Y 54E A
S2-g3to] Ys)Foiof s, ARgA} Wt
< &5 7;54— 5%6}— gl BrskAIT, ARAF
ElFo| 27t o] &5 ol vls] ol¢- S8ttt ot
2hA, #2) 7)ot 214 7 2R W 55 =Ysto]
AREALE] HOE AR AT 287t Qlok

2 ATolME B VI BR 71Ee SZEQeR
Msiiia) sttt webd B4 7R B H“ﬂfﬂl e
o o 7 84E5E FEfst gu &3},
Rt AR QlE oL BEE AAEY] A% o
7K fass TESTE

2, NAE 7Y

B 7 B 7led ol Aol Hglew, A
A= °4:1L7} 213 Fo ek BA7R = 4 7 2
2 718 Mgk 2ol W AAROE BF
H 9 A AZEozME =Y Definiens A}
eCognition _/.:_—LE-‘FJPV} Qlt}t. eCognition AT E 9o
LB 7N ER 714S (22 AL anedelz 7
stglom o]9] &-go] ofg FooA o]Fof vt Qlrt

OGC 71¥ke] 744

Segmentation Layer
l A9 2 Segmentation
7% 4 A

9% Segmentation

Class?t 44 54 A9
Class Hierarchy 74
A9 d z47 9] Feature
J, AA 44

(And/Or 844 2])

27} Class& #elsh7] 9%
Feature Select

=

2 57l W3 Fuzzy
Membership & A9

Fuzzy @4kl &%
Classification

a9 1. AAd 52

B1248 298 20044 61

ol

o] AofA= AREAF QE]H0] 2] B0l 4| eCognition
AT Eo|E EXG o, BAH S vigste] 1
g 13} o) —51@—4 3’—’%53 AABHE & Akl
Al 7 Ag] gare]E-2 eCognition £EE|0]o]| 42
A7 duEEds EEE etE]gle. B2, eCognition
AZEYo]o] BAL oz ANl QIE|Ho| A9 Y
oA o]RolF o, A dEo] E £42 53
a12] it

I9 19 3 8% L
o #H2) Hug FeE 0|85t —Fv_'—_a}% L 7]‘?1’2
2 BRE 3 0}—-r-‘*13‘ﬂ AR FEE 5 Utk o]
2|3t 7'dL eCognition HAZEHo|2] HHof oJ3) =&
= AAR FAETIU HA] 7|k G BF 5 Al
B daeEe o] AN EAF R 7‘@5132‘:}-

I8 2= 2 AFollA At Aj2Re] & e
at gl

3. ATEQo] st

E T4 9] AT EQ o] 7L-2 MicrosoftAlY] Visual
Studio 6.0 7t 7dollA Visual C+H+ Z2 1| o]
= AR3te] ARdslRnt 2 BEL Microsoft COM 7]
wol fdss sploigon, A8 Qlelsfols
£ MicrosoftA}e] MFCE 83y 9z g gioz

AT £ G A E Aol Sz o}
O]Eaa ']0:] /\]-—g-o]-z 0]-_]_ 7HH x= 5 _3‘_%\]:]_‘

CLS [~ els) TH (<48

a9 2. B oA Rt A2"e PR



3.1 gleig

AZE0]o] oJHEELe Hly GIS T8 A ES
A1 Open GIS Consortium®] Grid Coverage EZA}
e FRoR Slol AmESo] YEUER Ausigt
(RTFT 2003). TebA, chabet SR A

'6

il

£

/Ko _,_Q_/\-lo] Z] E]H:] =93t tﬂ—tﬁoﬂ ‘,]5]} OﬂA}-_,]
el 7hse Wt ozt A2sle) BYE golsict

(Kim et al. 2001). £3], T3AT= YA %GA0] BB

Gelstol, & F AN 9 o
Gr1d Coverage ﬁ—v—/\]-

m{w

A e ”Eﬂﬂoil/ﬂ Heoh Qe gase] A
F 9E + Y=EF 9k

GAREL A% A (centroid linkage method) S
AHEShe @A H(region merging) ©J3h £k W
Agstrt &, 19 304 G4 20g el wet
AABHEA G xE EZFeE 999 HEEE %0l
o] RTh= P4 xi T B I G99 B v

W oo F G99 gojgo] 2l Htwt 273}
7} AFgRRe] AAZKthreshold Value) ool Fakh
2 E3hehs gole) Foi g 23
Bl ool golEe tﬂ?ﬂffh:} 1?4 ohS G440
3l BHEAQ] S pPTo RN JARTS st
A Hrch

Aol A et
FAEE e
1985)7 9Fo]¢
1991)& ##3)ste] 7
4%} g

B 7 B

S

T4 -8k F9Es
mAeAE %QQ@P%(Harahck et al.
Z(Hong and Kim
, B A4S a9
¥ 71ze] Rl

%’a?

=]
s

X2

X1

* I )= ﬂ,}(fxz':?ﬁ, W+ B )+ oot B0 1)

a9 4 YR ZE A

Y
Seumieaianan - lassiesion

BRI T 22

ikt

=



56 q o3

3.3 8212 A 28 W A& EY HY 3.5 &t BAle] Mo

Fell& AA(hierarchy)= & Qo)A AL AZE shte) Sgial o e HA] W e 23O
Holol olajx B3] WA ke B/ WFE st 22X o]RojAct. ojuf ZHzte] mx] HHE o8A A4
£ 2otk 7[EH O R o] Ex| &2 E o851, E shi= 7o whebs] B Ayt Gepx]A =, ol2dt o
2 FAE T3 29 4SS AT itk E =] Wuie] HAL A IA(feature relation)2k1L JH}

FxolAe] $4E E2E AN A2 wCof gst B AT)A AR LLESojolAE Andmin)2} Or
o i =E2 HUT 4 U 1HY SHS BT, (may), F AN BAE 4T > UES ATk And
A8 149 S EelelAe] A9 w7t A w

Sl B4 WA FyRomn Fesgch

3.4 SUAS Yeolsl7| #Et Y MY

S AA 7t BT s FHLES EFEY
Heire S 59E vehdil 1% 348E B3t
oof Ftch. B ApolMes 4 S ERL AH T
2 Zro] #jo]ofgh(layer value), F-4(forms), B2 H](texture)
S 3t £ 90l 7ML 9l S o183 A

A B3z £ 99 Aol BAE o183k FA
B o2 FEII. 2L, of dydE o]
o gkl agshe E&YH9 Baalat 22wl ts)
Mgt 54 49 7= ] B4 840 cus}
AL Fol 7R oAolth. S s A2
& 3 k9] Agoldt £4ol WEE  A=F A}%-X}
7h gt sgeie] s s3o] @ £ = stk
7t Landsat 1439] 3¢ A1 78 HshMe A
9] 2o 8ol 4¥l wTE AdEste] I EFE
SPsh= o] 7hHsst== Sl

a9 7. SHAE Aols] A% B AA Tls

a9 6 292 AA a9 8. 4 #AY A9 7w

E128 258 20044 6H



T
i

A Gl

it

_(')4

:

(min) T4t ofe] 7o) WX WS e WA Wl
ghol A0l gg Q7] 918 Foleh. o) olg) H¥)
WHE A0 hEshs BAS Hojsith Ormani
of e M) x| WHERE Weig ol Hel2 ghe o
7] §J8k g4l oI A B T Bl
% Fojdl o] WEsl S48 Holich

3.6 TX| Wi &l Hol

B Qo)A e axEgoloat 5ER 78
Hol 9 T4 FehE YT 4 UES sHgow, g
A7t Eshadt s B4 AUSHES U gHE
WA S YES 0 3 WA o] §HE 59 o

2 EE STk

= Hr} AUshA £33 =

o

AP 7 B AT E o] st 57
3.7 x| Sitofl olst 2R
s AASE FAsE 4 E8iA dER EAAS AY
sla, Aolw Fejart 7HA L Qle 39 B S
A& wA] A lﬂra} Eostomn E5 494 ¢

& 4= ik ojnf £7 i Hojd Hz| W gt
ol Azt s FHAE HET <+ gleriet Y |
1 olgA zlehertel] uheh kel Aehert

o=
Ao}
4, Hn ZHE
41 G 28
FAF 716F AR Vel AR Yske A HA
Ao} WA Wy g ol 8ot HEH P4 7
vhow BEs Safshs F WA A2 Lo wet
A, A AR GA 9l GAHEEo] YA S E|ojoprt
oS dAolA e BRE 3T 4= ok & At
A= kel AT EQo]o] FARESE Al eCognition
Lz Eolo Auel njuE sigict. FA4ETY 2

ES
W7} HEAT] ohd F7Hake] AHE FHXBE 1A
2l A% Wl ol Hart dekstod, 119 5
oF 719 118wl 2wl B AT AN AnEg
o7} 7Bz ozl JAE FAJSHE JHAIS] FEjof o
HEhelA BatEs 28 8o e 4 gk 1
2u} ol et AT AALY ATAE] of) v ST
HEglol et B £32 2HY S Youz Iy
Hog A v w3l Ao] 2sicl o, 19 10 W
29 113} 2ol 5 o] chsl A8l B Az §U
AR ARG AT ool B AolA A
AZEo]o] HARS £17} eCognition AT E o]

LO

a9 il

eCognition AZE ¢oje] B3}

R B R

8
B



58 A

(b) eCognition 2XZEo]e] B= A}
Azt vz

Fig. 12. &%

of wish w2 Aoz vehgtt o2 & A7 JHE
8} &717Z&3} eCognition AZEY0o] GARESE ok

Zo] Alols}7] wjFo]n, eCognition 2ZTELo|2]
APEBE oky1a|Zo] ZAlEe] QR oFol Kl Mzl
3 B4 syt

25

42 3N B8
J9 12 TET 94300 dish & dolA Rk &

i)
zEofo o3 JAF BHs Zila)et eCognition 4
ZEYojof o] B3t AFb)E Ve gt & 4
A=) Zzho] gt MAF gfo] tha Apolrt Ul 8t
Ak &ro 2 vl & uf Aol FAR A et
T 9)\0 o ?_:1_ A oh:l'
FAF 715k BEF 7|9 E4o] Ao &

Hrp= ARgRieke] A|AF Q] A2 AY

Bo) Ao}
51= A

B1248 257 20044 61

& H[SolE o, % Qo] AFt eCognition AXES]
ol9] A3} B AZE 0|9 JeRTI= ANGARY 3
=y Zl‘ﬁ?lr’é’ﬂ o 2 4 v A HEg, g 4
TutoZ Lo njwdl= AHo] Zusich

B dAFojMe Ax Hug 5 FET AR 2
A FYAZHE Hjws] B9k tiis 2 AZe] AT
ol gIich &, B AFE 37l oM 8724
cHA| o) A eCognition 2ZE OIS HA5] 43 vt 9l
oug ol Zkiste] E JHA] AMA QEHO|AE
eCognition AZEo} B} #Aejs sfarak stk

58 £
B ATAE B4 /M B BR 715 S
SJgt 2zEGe] o, AYE ATEIS B

A 7129] A& AlE2l eCognition AZELo(9} vlw &
Asigct. 1 29 ohed) 42 2ES 92 4 otk

1. I 23} AR A=<l eCognition AZEoJQ} FA}
3 s ARl SEEOIAE e AXEolE
st = ST

2. FA4 7t BR AZEYE AE3sh| fsiM=
Pk EX A9 7)5T AMEAL QE o)A A F
Aol 293t AL ¢ 5 YAtk

3. g4 7Nk —‘:-rroﬂ}‘i S50 BAE *4@3}5’— SR
3 H2) s AR AL W FEA o
Folnz, &£¥EA] g2 3‘3157}7} —:-530}7\ -
ojg9ng, gHo F4 7|i BR AZEoloA
ol2 WA AYsF7] gt Hto] HAE]ofo}
S 4 S Uk

4. BARZIEE Hesty HEsA A ERE AT
4 Q= A 71EE B AZEo7} 7H‘?EI'E]‘?‘L, 22
BN IS B sl o5 A2

W, B 78§ o8 97 /1 Ves AYT 4
21‘214
EHo2¥
1. MOIRA, MY MEl 25 HEHE AZEY Y, M

oA HTA, 2003, pp. 40-45,

2. Blaschke, T. and Strobl, J., “What's wrong with pixels? Some
recent developments interfacing remote sensing and GIS”,
GIS—Zeitschrift fur Geoinformationssysteme 6/2001, pp
12-17,

3, Blaschke, T., S. Lang, E. Lorup, J, Strobl, and P. Zeil,
“Object—oriented image processing in an integrated



ki
%
oL
H
do
ox
of
o
o
jm

Ml
!
Ho

GIS/remote sensing environment and perspectives for
environmental applications”, Umweltinformation fur Planung,
Politik und Offentlichkeit, Marburg, Metropolis Verlag, Vol, 2,
2000, pp. 555-570,

. Haralick R, M, and L. G. Shapiro, “Image segmentation
techniques”, Computer Vision, Graphic and Image Processing
29, 1985, pp. 100-132,

. Hong W.H. and N.€. Kim, “Image coding using HVS—based
segmentation”, J.KITE, vol, 28-B, 1991, pp.45-52,

. Jensen, J. and D. Cowen, “Remote sensing of urban/
suburban infrastructure and socio—economic atiributes”,
Photogrammetric Engineering & Remote Sensing, Vol, 65,
No, 5, 1999, pp. 611-622,

Yoﬂ,

& 7 B ATEY] A 59

7. Kim K, S, H, Choi, J, H, Lee, “The Implementation of Crid

Coverage Processing Component in the OpenGIS's Grid
Coverage Specification”, Proceedings of International
Symposium on Remote Sensing, 2001, pp. 225-228.

8. Kressler F. P, Y. Kim, K, T, Steinnocher, “Segmentation—based
Urban Land Cover Mapping from Kompsat EOC Images”,
Proceedings of the Korean Society of Remote Sensing, 2003,
pp. 588-595.

9. Ridley, H., P. Atkinson, P, Aplin, J-P Muller and |. Dowman,
“Evaluation the potential of the forthcoming commercial U.S,
high—resolution satellite sensor imagery at the Ordance
Survey”, Photogrammetric Engineering & Remote Sensing,
Vol, 63, No. 8, 1997, pp. 997-1005.

R E M E R A



