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Abstract

With the application of the high-resolution image more and more popular, it is
urgently require people to carry on research to classification of the high-resolution remote
sensing in order to meet the increasing application and study requirement of the
information of high-resolution images. However, when used the traditional pixel-oriented
method to classify the high-resolution remote sensing image, it can't fully utilize image
information, should reduce the precision of classification and has slow speed. According
to the characteristic of the high-resolution remote sensing image, the paper proposes to
use the object-oriented method to classify high- resolution remotely sensed data.

Taken SPOTS image of Xiamen Island as an example, choosing the typical urban
building area and landuse abundant area as study areas, and regarding Ecognition
software as the platform, the paper carry on the classification experiment to the study
areas. The paper dose the research by the follow steps: 1) according to the characteristic
of different surface features types, choosing the optimum scale to segment the area to
extract the objects; 2) constructing the classification system; 3) extracting the
characteristics or characteristic associations of the surface feature types; 4) adopting fuzzy
classification to classify to surface feature types, then getting the classification result of
study areas. At the end, the paper compares and appraises the classification result between
the method of object-oriented and pixel-oriented (such as the maximum likelihood
classification, the minimum distance classification, the mahalanobis distance
classification, and the Isodata cluster classification) The result indicates that: 1) The
extracted surface features have higher shape and attribute consistency with true surface
features when used object-oriented method; 2) It has higher precision when used
object-otiented method to classify the high-resolution image; 3) The object-oriented
method is so effective to reduce the “Pepper and Salt Phenomenon™; 4) The classification
result of object-oriented analysis is more easy to understand and explain.

Keywords: High Resolution Remotely Sensed Data; Object-oriented; Classification;
SPOTS5 image
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B 3-11:. BB REANFRHLER
Fig.3-11: The segment and initial extracted result of nakedly
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XA R ERIMAE RIY . FE X RGP R ETERIER RN
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K e AWBRIAAKE, 4R REERIY,

Bk, RAMFFEHETIA: BRIBEEEHN[1.32, 1.60], EBKPIKF 1400
METE. FERHAIGERE, HARAREGRE N SREETE N7, 138), BBt
2 EX @A 83, 117), FARIEHIEEH[1.32, 1.60], FHADKT 1400
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Fig.3-12 The extracted result of nakedly
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fE leveld SPHRINT bRl KENBH=FHMAR, FCENRHRAARL
CHRT. i, HEMICSRABRITERE, RER. bk, Kk, R
Hi. FEMRCIEEN, EERAREAM. KRR IR b SR E R AR
BETR, BB THREE, RS TARTELRN SR ETH, BT
HREE. B, KEMRMHIXBEABRREL: SHRHEK. Kk, it

FIERRER R R RESA 1, FBILEHREMRRER.
Bk, FESEIREER 210 () leveld sFHRAUKIAM. Kik. BHAHEHBKE

R 3-13, ZRETHIRERAPRENE—BILRRBT 2%,

h
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§ ETH=
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B 3-13 level3 4345 H
Fig.3-13 The classification result of level3

(2) B—1 levell RS BHRM
£ levell 130, 0.3, 0.5 XHBEHETHERIVER, LB RERIOHE
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B 3-14 HEREEIRCRE
Fig.3-14 The segment result of the roads
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BRI —RENE AT —EMHLUYE, —RERRET —EHRER. KER
BARIK . BT LA ERAES T, ERRNTESARNT BRI 4R
FEGREH: B—, BURNRLAHLERGESE. RS EEI—IRE
#%, ATFHRAECHXNER. B2, FUBNETHL—SHILAMSE. A—4%E
BRXAHRKNHR, ABKERESS, ERS8E, ERLESRBREKERN
B, —BRAF-ENBRIES. BANHKELIRBANEE, XLBRIGERE
B XA T HE R MY BRI,

L, HEAREBRNZREANNEFE, BRIEERSLEhENLEE
FHETNE0HE, RASNEBEEXNEGRE. FERRIAREERY: KR 1
LR BIEETEE [40, 55], BB 2 EXBOGHETIEN[43, 60], BB 3 LHR
KR FHETERA[67, 87, WIBIX=MEER ISR 5 & 30T E R
=1

BRAMPIRER P, RERTERSS, SRR THS ST S EMHAEIE
SRR MBRY RARE . T RAULREERR R0 =M B ks B LR
BUEHIEB. 7Eik, BESIANZRKE, NROKT LR RIEHOE1TE B
— R

TEH F R R B2 2R 75T o H R RHE M ER R R BILE & AR PRE M
FEMHRE (8), B
S=( Var(x) Cov(xy))

Cov(xy) Var(y)
A PxHys H B IEXT R FTHERITHx, yRFARNIRE, Var(x), Var(y) 2 5Rx
MyMEZ, Cov(xy)Rx, yZRHEHEE", MEMKELMKENHRTH:

(3-4)

() eigi(S) > eigx(S) (3-5)
o eigxyS)
=4y (3-6)

HH, eigi(S), eigaS)AHAMHTERENIFES, o WNRBTE, AKX
ZER, yAWNZEKREL, IANEKE.

AR IE B B TEARAFAE , TE BRI — AR H T RN SRR ETEE (32,
170), MBKELBENL2.7, 6.7), MHRHABREEEEHB[1.2, 2.9]. FHit, #EH
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MBRRBREREY: LEE 1 EXSETIHEM[40, 551, BB 2 ENRHEE
Tl A[43, 60], WB3 LXMBGEETERA[67, 87), HBKETLENM[32, 170],
HBREELTEEN[2.7, 6.7), MRAEREHFEH[1.2, 2.910, &R RFEREHE
¥k 1. REASEETEETARE, ERNRLRNLRWE 3-15 Fix:

B 3-15 HEaRER
Fig.3-15 the extracted result of the roads
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IR RO EFEPRBTUERTRAOFR, FRRETULERR LN
5R, B5BEZ MBRARNNELEH, b BHRISERRTERZNGER.
Hh, ERLRD, levie2 TAAR B(levell )P4 R KK, HELRBEHA B R,
FE/NR B (level3) LA ARG IR R, TLE level2 R RINEHARFARMKE
B, FLBE level2 LIRBFTEHAR S RER . LREFRFEERTRER

R A 3-16 Fin:
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@ %
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. D ER
@ sHHAH
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B3-16 LRKbHIRGERE
Fig.3-16 the classification system of research area b
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B ERskH AN level2 A1, BIGRACKRBE Lapkih. X808 B2 A xH,
FRBAERI (super-objects) HILR. B, 7ZEM level2 LM 2 b
Class-relates>relations to super-objects>Existence of>#kith, FJH, level2 4k level3 P
AL, KIETT - FIRIER: Class-relates>relations to super-objects>Existence of>#
Hit; Class-relates>relations to super-objects>Existence of>7K4k.

7E level2 P SGHMHIFE, TRAMRE LEBNILLER, BHIREEN
HEBEN level2 &P, BIgkE&/DRELOER. FRFHIKZEEEMCHE, BIRET
2 (sub-objects) I HKZR. EM, Zdk levell EMBBAFER & LR
Class-relates>relations to sub-objects>Existence of>ifi # . Bk, 7E level2 F 4K levell
RIER, 4k leveld PHIMML., KAEMFHM X IFERTH A FHE level2 L.
Bk, 7E level2 AT HFHAISE R ETREERE A2,

EERE b RS, BRI RFHAR, THNERRRE &R
FREHEARER, B EAEREY. BB 1 EXNREBERE 39, 76], BB 2
XA TR NS5, 84]. B3 EXMEIERETEN(58, 86]. MEEMAE
AR AR BT A BRI . AN FERNSAEERARNE
Hih, AVMPSRENERD, —EEEARBNZAETHEOEMNEMT GEENR
m, {FE—REABEAANTES. ATHE - PHERRERER, KX3IAN
SZRKBHEEREF, AUXSEHSEREROEEXNS. EHRIGE—PHE
A HEMKEHRERN[.0, 3.1], BRETHRESEN(1.2, 3.8), AEFHEME
MEMFT ARG, FHAFLERERWE 3-17 i

B 3-17 EMPRNEREBIMRE
Fig.3-17 The whole and partial extracted result of grassiands
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FLHW AR MERIER, BATE, REARARFEERANLEE
AEMSHE M. EFLRT, RI\ZLRXTE SPOTS LB RBRATX 53
LA gy T B T /N ORI R B B SO R B A . 7E level2 AP BMIRECIRGT F L
F—EMMRE, B, FXRABEERIURARMSER, XIS T WA
RIS R RE T O REEE. ESORARMMOREY . b, JEKE. R
M. JEEEBE. AREIM. MHBRRRKIKRENR, DIRGUTHH O ET S S,
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Fig.3-18 The whole and partial extracted result of urban area
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Fig.3-19 The classification result of the level2
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4.1 T X a R RA LM

MTERK o RESSFEITHEFN, BTHMYISTRNTL, BHEER
i, ETRA E AT

RfEEm GRS RITE (RRURSHKE, BPERE, DRIEHBE.
ISODATA 33KiE) MERK a #1T4¥K. WERK a (95 %5 R A 4-1 Fim:

K41 LBKaERETHYEERE
(a: BALRARERE b: SAEFITRLERE o BMNEEIRERE
d: ISODATA EHKik4H4 RHE)
Fig4-1 The classification of the research area a based on the pixel-oriented methods
(a: the classification based on the maximum likelihood; b: the classification based on
the minimum distance; c¢: the classification based on the mahalanobis distance;
d: the classification based on the Isodata cluster )

ME EATUES, FREERE RRITTHS R ETHL RN, &F
RARATRTHEEFE, 2 “FAYRE” “RURE” MEmHe, fln, £%5%
X a®, BHEYABENERE. EROKLH, RAERYRARS —LERNPR
Eﬂﬁﬁﬁﬁﬁtﬁﬁﬁ%wﬁ%ﬁ,ﬁﬁﬁﬁﬁﬁﬁ%,ﬁﬁ-ﬁﬁ&ﬁ%ﬁ%
FERERANARIRREFLREENTAEE, RIORAY B RAET
HRR, PRERTRBFAVHER. AREER, BN, LB HRRMIENY.

HYRNAEETRARR S HLHR F RTREOBRERKH —HER HiF
Ay, X —ERE T AR T OB ARRBAE RN, T B3RS KT R
ABHRELTR, BxBARAEAMAEIE. R, LESEE, SZefBENR
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HZFHIFIE, RETERDHEZBBEZETUY AN NREE, ERCBREEERN
VIRIBSIX SR, REFER R AR —Budt.

42 TWX b FBEFMSSH

RN REBEENRABP—BA TR H T, BRES RS R AHEE
FHERBRFE—EMEE, FUSETHEBRMY S RHEEFH,

EIDEE AT, AREEHEEIREAOTRE. Sodn I8, LIRS HK
HE, MEAETRIBESRGREE, UER. FXBENTRERTHER.
SREERERBERTES RARTRTHERIRNOER. HIDERERMNES
¥ R R E TR E NG .

AR IRFE L EHE. BFREE. BAFE. Kappa ZH. H,
EFEREER - RUMNI RERB S SE P ZRYETRRM LS, A/
BERIER RN RERB S BERUETEHM LS, BEBERRREGR
BHIEWER, Kappa RERTLERRISHRHH YR .

XL X b FATH FBTRAMR 2R, BRI, T KR E.ISODATA
REH) MARLR, HRERME 4-2 FrR:

(a) (b) (c) (d)
A - ASCI  [USIEE P S T I )

B 42 LRK b HRHEEE
(R AUASALERE bIAEEIARLERE cBRMNEEILERE
d: ISODATA A4 %4 RE)
Fig4-2 The classification of the research area b based on the pixel-oriented methods
(a: the classification based on the maximum likelihood; b: the classification based on
the mahalanobis distance; c¢: the classification based on the minimum distance:
d: the classification based on the Isodata cluster )
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R PR A PRI

R R T KT R BURAT RN

R 429, ZRE b RKAERGTHIRTE EEARRIHERGN
ETE, HRERZIRAMRYE. RYFEHEWTE . £84-2 @QFHET
FMREF— AL, ESHh. RS REAN, B SRERALE—EM
B%: B 420)F, BRTEBSHKE. RUESHERNET —eRRREsSt, EKS5H
HAHBGEREB DAY, BTREENEW, £EH 4-20)FLEEITERR
B, R 4200)F, BREENFEERBAOEEBBBIRD KGR, X2H
AR — B R N B B A — AR AL R OG5 KRB ST AT 4
JEARERR SR, T—SHERARAY ST SRR R TR ARY,
seh, EEET, THEAARSTREREE, XIEHESKERDEE hKE
NKEERR S, R 4-20)F, AREFEEKESHARBERYEE, Kits
B, B ERSREAMBEERL. W 3-19 RN REIRERD, BT
BRBXMERHBIT LR FEMNRTRENRNEMTE RET “ABRE", ‘R
YR KW,

XL b T X A R RT 4R RIFITE T REREREWREETS. &
F ERDASS.7 BEKH, HXREK b FHEEHRAMITERE 300 MEAETRRE
X, SAXNEREK b WEERTCSETE (BKCIREE, BAERSE, DKER
¥+ ISODATA J2i%) FIHm X R AR RN RERETREWH . BEIENE

Bing 41, £42, 43, £ 44, F45PiR.
Fa4-1 TER b BALAI B EMER

Tab.4-1 Accuracy assessment on the maximum likelihood classification of the research area b
B ki Bh RO B WA QurAs AP

Hhih 13 0 0 4 0 0 37 89.19%
Kk ] 41 0 0 0 5 46 89,13
B 0 0 ] t 0 0 9 38.80
i 10 0 0 21 0 0 31 67.74
Jiks 0 0 0 0 17 18 35 43.57
Y 0 0 33 0 30 59 122 48.36
LA 43 41 41 26 47 82 300

RS % 7674 100 1951 8077 36.17 71.95
BREEE= (17973000 X 100%=59.67% Kappa=0.5075

a2 TREbLAEEILARETFRER
Tab.4-2 Accuracy assessment on the mahalanobis distance classification of the research area b

A K B WL igW MM BRRANE JPRE %
o 29 0 0 5 0 0 34 85.29
KK 0 35 0 0 0 8 4 81.40
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A B HRPARERFH

BE 42
WH  kfk B B HE 0 mEAM  BRXN  RAFPRE %
R 0 0 7 0 0 ] 8 87.50
B ] 0 0 20 0 3 31 64.52
e 0 0 0 0 s 3s 40 12.50
WA 0 0 28 ] 2 14 144 .17
BRAEX 37 35 35 25 7 161 300
depcxsknr e, 7838 100 2000 8000 7143 70.81
BNEE= (210300) X100%=70% Kappa=(.5695
43 BANEBSABREPHER

Tab.4-3 Accuracy assessment on the minimum distance classification of the research area b

edb  ktk BRML AW By O WAM GHAE%  BAPRE %

3. 21 10 1 1 0 0 33 63.64
H Ak 0 34 0 0 0 0 34 100
b 0 0 7 0 0 1 8 87.50
i 6 ¢ 0 16 3 4 29 55.17
% 0 14 0 0 2 5 41 53.66
ST 2 25 49 0 29 50 155 3226
B AR 29 83 57 17 54 60 300

EPE R % 5676 4096 1320 9411 40.74 $3.33

SBE= (150300) X100%=50%  Kappa=0.3898

44 Isodata BEES ML IFM LR

Tab.4-4 Accuracy assessment on the I[sodata cluster classification of the research area b

A oKtk B B HEF  WeAl BREN APRE %

i 30 0 0 3 0 0 33 90.90
Kk ¢ 34 0 0 0 2 36 94,44
73 0 0 6 0 1 2 9 66.67
% 3 0 0 19 1 1 24 79.17

-1 31 10 13 0 0 20 10 53 31.74
b1 4 5 39 1 28 68 145 46.90
BrAK 47 52 45 23 50 83 300

Hecdoplie o 6383 6538 1333 8261 4000 8193

ERE= (177300) X100%=59%  Kappa=0.4798

R 45 WAKNRIEITEREITNER

Tab.4-5 Accuracy assessment on the object-oriented classification of the research area b

W ki W EH BB HKAR BEAN  ASME %

W 34 0 0 0 0 2 36 94.44
Kk 0 39 0 0 0 0 39 100
B 0 0 8 0 0 0 8 100
B 0 0 0 28 2 4 34 8235
bl 0 0 0 0 38 9 47 80.85
A 0 0 0 0 12 124 136 91.78
BRAK 34 39 8 28 52 139 300

EFEEWE % 100 100 100 (00 7307 8920

BHE= (271/300) X100%=90.33% Kappa=0.8695

MAEBERTHERE, DANRANERERA)ILTENBTREER
Kappa Z#(7> 514 90.33%F0 0.8695, T &5t 64 B B 1Y 23 2894 BERT Kappa R 0% 70%
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A 0.5695. AT ILF T xR EN WA AR BB L A RITEEH W BARE,
EERBTFEARRA LT EELIHRLH, HHASHATEREEUENETS
HE—ERBIE, FERAMROEHENREFERTHE, ERNES}
PRBRELEIRNBEEHENRS.

W, BAPEBBRYANENAKRE, #E2REREFLHRHSHAEN
AFER, BIBTEN “IREBRER". L “BERR” HEBERERRHINRERRYFZ
BRAYK, WERARTHELESEFTERARIERETAEEETH ETIX
R, REEASEHFEHRREY. NEARRTENIRERERE, HRNRE
BN RITENK BT R, FRFREDR, HANER “HERE”, HEm
MENRERBBTFUATERNIREEAEENELER, FRENER/BE
5T E#.
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B55 L5Wie
5.1 %%

(1) EHERNELESAFTENBIRRERBITHE, BRAKNERSR
TABREMET, MARALYERNETRESNED “AR” M. H4F
BAMRTT, MRHTEENENER. BHERMABERGSRER, MAT
ABIBY%, TLFESH2H SPOTS BRBEERMNE, RGP [
e 7--W

(2) RAERNEEBPEALXTENLRE a $TMTBAMORRELR,
HREY: MM TFHENARGLILNE TANREREEIXTEZAHA
TRETRAMOSTSE, BB TRIPEREZETRAVRAIGHEE, 1
TR BEBYMMT R RER, RSB RO RRRE— 5.

(3) RABANZBBLEHRFTERERE b BTRTHRE R IRM5K
LRF, HRBHIEE 90.33%, Kappa RECK 08695, AARBMBRAEEENE
MR, ETRENEM. TRAERELALFEMLRK b #TH%K, B
K4y HHERER Kappa RIS EI0 70%5 0.5695. LREREH. ERIPEERY
BERRMAAT, HANRNEEBRALFERSTHAGIPRLEEEN
A, MU SEE R R

(4) BESEF BN LG RE D HHHG S AR MR, WHTHN “REH
%", EFBANREERTBAMRER, AVEALEE, “BERAR” EMHE. X
TEEHMIGIE, ¥EEEMAKBIETTRLE, EX¥E—ENEER
%o MEAXNZHERREARNZRITHE, STURHMRED, BEKESA
MIX R A B—MEERRE R R, RERBROARARS, SRHUNES
RABTRITHARTUT YA RLETEAGTILE R “BEAZ"
52 i3

MRS REBEBERIRTENERERRE, BTEOEELRRE, 3
HAGMES SRR, EEREY: BTXNROSHELR ERENBAER EHR
BAINEMRFNER, FROBREBTLHLEROTER. B, ELHLEPE
FHSAHENER, FRIBRENERFE—EHEME, . ELRK aF,
BT ARBREER, —ERRAYKTERBHAS TR, NE R AR LR
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REHNES. HARE. EXRE b BRP, ERNRMIGERE, THEN
EREKE L RAXIR D, BERBADTEMNRARERT HHERE, /7R
BRTHEE, BWRRAERE. ki, BTERERORIGER—MERMNE
B, SHEROBEERT SRR EOMLERERE M EE XRTUGER
STk, BIHENLBIMERFARBYEILFRES BB ERRSNER,
EmSREFNES SRR, B, MIEEFSENIBREREL—SEA
WA,

REEEHREXBET2ROANETRERBNX . Fit, 22800,
HBRBRIGESBMENXRER, EASHRE2HT, NTETHEANKLS
BAE, MABRLEARE, FHNIRER, #—PREFEEIERT—SHA
HE.

RAPEEBRYIEL GIS AREEFNEERER, WA THEERIEER
LU R R ABRE R, TmEMERTEREBMXE GIS ZEIHEM. R
MBS EFTEATULER TR BUIIRNTERBE, HTURFAREGRHXE
£, TR F#AT GIS MZER SR EXFF, K GIS f RS SAGRHE T Bk,
L R#— B EATRA L H W,

WSt MR EARERBRESREHEEREDATELFRSIG A URERF
BEMLBENARVATERENA. F—HH, RORREGRAREFXEAR
R, BESELBRHEERRA—LRERAERE, IMATLEE TN, A3
FHHAB W 5 E#TH EAB RITEEEH R,
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