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OBIA 5 RF & &8O T F BE 2R &

THER,VKRT, AR &, THF

LZRAR A I BHR S FRIE 2 B8, 48742 271018)

T IR o R IE SR AR A PR T | AR SCH HE T 1) X 425248 53 BT (Object Based Image
Analysis, OBIA) 5 Ffi#l £k (Random Forest, RF) 455 11 + 1o A F{5 B 4200775 . R A Landsat
8 OLLFZAG , BRI [ M 48 A, B8 53 B0 R 22 RUBE 23 B 45 6 RS ARO0 4 BN A 2525
4325, 3T Relief F 500343 B JETERAAE  SCHRAAE 2 I AT FRIE B AR IR e R i 74 , -5 23
FRAE—E B RE G458, X6 e 1 T AT L MR TS SRS L . 4532 1W]: OBIA S5 RF 454
PR MR B, JE T Relief F AR I L SCHBRE , (4 B S8 88 63% LA 25 8] 0 R IE A
RF R, A4 73304 0.0958 , 4328 S A0 2 Rl Kappa 22 4105351 4 89.37%10.872 , B FIAR
S50 2O AT T A R B AR 1 R A S AR

KR TR BRI X 42 s Relief F 4L ; BEALAAM 2 H T

LUCC (Land Use and Cover Change) [FHX4BRkit 2 2 355 A= A5 1 B 252w il oh [
HNEERAE AL AR FBFFE RS 2 T DL RS T GIS A 50 Y5 A3 4 AR 116 - b 1]/
FE BB, FRSR TR AT, S TREMFTHERY . 44, &5
FEa PR e, R R RAR R 2, R AR R B RE JInple,  FE TR I AL G Ik
AR R CIE AR AL ST R . A LT S | i ) X R DR e
BRICOLE G T R 80RO B G R P PE B, BUR TR B RCR . HaE s HER
Landsat TM. ETM+. OLISZAR A G 28 AR BCRE T, A 22 )8k - R AR FH/ 4 b 78 0 1 ol 22
BRI, Hit, B RRIET RSN PERIBIEG G L Z RO a6 1) £ R IS B
PR, REAZERE, o LUCC IR ZT A B RS, 3 o 44 I 4 b 1) P S s 27
A BleARCE RS PR A M R R

BEHLARAL” (Random Forest, RF) J&—FpZordante ik, sl i kA
QAL B, BRI T R — R, B2 T E 2T T R RCR RS HE, 1R
T BB 2R . Ghimire %2R F RF 8L 00T+ MR/ b3 94325, IF 5 508
EHL (SVM) . gesm Ak (CART) . Bagging. Boosting. H AMBIZAY: (MLC) 451
o PNVEFESY, TR RGNV TLOT, NHRFEES I B e, Bk
WFFE RIS RE W 38 BRSBTS 4 1) UG A B ) T 255512 b4
Sk JU L SRS RIOCRRHE, HBEERHELER RGN, [FEIUAR . ITREREK, B
R TRCRAR A b A, LT BB 2B JORS BEREAR, PR 75 2207 5 Hh A S0 51 o3
FHRHETAE", Relief FRPAGAHACRR . BRISAREIDEA, Tz T

s HER: 2018-08-22; f&ITHEA: 2019-01-17
HELWA: IWEATAMEATHTHE (2017CXGC0308); INAEHEAHHH (222016)
1EEE N FIRP% (1972-), @, WWARIGITA, WE, &8, W57 A 51960

E-mail: ailingwang@sdau.edu.cn
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A A HE A A7 25 SR F Relief F AL TRBERAAE I T 18 1) %) 52+ MR 4325, B
T RGP, [H Landsat 8 OLIFZARZ IR F2s M BER KN, fE—EE 0 LT T,
FHASF H A ARAE , G TERR AR X Mo AR B o BB, T SO B AR AE S AR TR (T
FARR, TEIUREES, SiEaL CYEBCKHE” M B R PR IriEeig . L
fa] . SCEAZS (A OC R ATRRHE T AERRLE, ARG . SO — I RRIE 1 T A4
S5 HARRIE N B BEHLAR MR T, LR PORE B e, WRISHRRIE AR | MRIRcR
AT, REINT 2R fEERCR, MARATRR T

FEFUE, ACLLLAE O MIFSEIX, Landsat 8 OLISAAZ BRI, 1 6] X5/
BEHLARARE LSS SR B R T 5, BT Relief FAERHEAGOCIERAE . SOMERIEFIRT
Ve AT 4> M 4E, SR OOB (Out of Bag) 4$4M% 2% HEAT S8 -1k AR BEORS B 1
B, AYHTREE G S R TR R X A PR FE AR IR, DA RF 4R R A B A PERE 53
B, HEAL. R R R A AR EEOR SRE, I A 3R AT RN R 2= R 4
(L E S

(O W RSk AR S

1.1 R
Jo FUAT AR IR ZREER . AR R By P ALES . B R, T 120°13'~120°44'E
37°27'~37°47TN ], HbIAIELH ., MR E . PUALIL, 26T RE, 2 1,
Febg . FIR =R AR R R R IR AT 2 KU, AR 1.8 °C, AR K
608 mm, AFFEX NHE8AMH ., 54 120°10B 12020 120°30B  120°40E
A EL . I NERETH R K
X IE R m R H AR FE X
1A U5 0 i U B R X, RN TR 37044N
901.05 km®, &L A1 69.69 J1 A .
M SF IR, R ndig R TN
A, ZAEABEERIBAETFS 0
BIEATE S B . IR
—iR B BEHFATA S LB 37°2N
WAL HERE PR, e F1 T 4 R
FAARAEIRIZN, X 4k 45 22 5% T 5k

37°48'N )
k ]

37°28'N

R SRS IREE - A F R K1 BFEXIE I (Landsat 8 OLIZTJEE)

1.2 ﬁfE ;Eﬁ&fﬁ AbIE Fig. 1 Location of the study area (The red band of Landsat 8 OLI)
ACLL 2014 4510 A 27 H Landsat 8 OLI 8 W EUEIR , HAT5 4 120, 35 K34,

23 [8) 3 PER R 30 m, dH3d USGS (https:/glovis.usgs.gov) R a5, WA e T 2014 4F

1 5 EHRHILREL . 1 @ 5000 1E 4152145 & Google Earth, KK SE214 50k

TE ArcGIS FIENVI SCRE T, XA THR I IE M FLAASH KARIE, 7l s m
Wr— v RS RNV 22 80 NI AL AR R 58, LA 1+ 5000 1E5H A% 0 S i b A7 JLADRS £
1E, YRR 2E RMSE 4 0.32. RIS ARG FORIFST X 4TI A B 52 15 A T AR B
MR, FAS e 10T B AR A
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1.3 OBIA 5 RF £ &R it F| F{E SR

TR X5 5245 53781 (Object-Based Image Analysis, OBIA) & LL43# 5 r=A4: a4 [a] it
BTG i/ NRTCHEA TR S AT B T e o AR ARG S TR T AR o b, 207k
TR FIGIERAE . JUTRFIE . SCHRRAE IS (R FR F5C RIS R AE 25 |
RO b 1 “[FY g M CSEEET XA R, —E T Bk T R IR
7, R TR AR SCET I MR, SR RN 2T
W, FOTREZFRS, X e 0T R A B TR, B ERAA R ZA
FREAR R, FEOLARARERIA | BEHLARAR SO0 T bR THE AR, dni 2,

R4 A IR BB g
SRR TTTE— BB g
LR :

AR

Do) [ w7
=
RS —— LRI R |

- fa ASle] : v
FUM AT FHIET4E ‘ LEELA N ‘

El2 FREKZ

Fig. 2 Technical workflow

S5 A AT R AR R AR X R R, SR A IR . Google
carth, KHbFISETORE, KpFoEIX oA o R 1128 Bt . Feldth . bith . Bodh . 3k S i
BOHIHE . A8 HIHD . W . KK, SUdEKE . RELR . R I B HA
1.3.1 sEBX R A0

AR BRI — s B R T A — D E S, R AR
A, IR SCHEIRTY, H BRI IR B RIS 225218 0T . 7E eCognition 9.0 32 HF
T, SERAES, BEMZ RESEIS G032 GN % . wemEsut s —1ek
KRI85 (MNDWI), RBIE M E], XK SR F bl L, SR 0 H A 5 AT 2 RUEE 4
#, AWHEEARN S5, BRIENEE . MNDWITE L (1)

_G-SWIR 1
MNDWI CTSWiR1 (1)

K. MNDWIRMCH G A — A KARSEE GRSk B SWIR 1 RRIIELIAM 1,

PIAKISMERR I AT 2 RS R, SREIHIK, E R REE R 50, TERIEECH
0.6, ZHJFFHCH 0.5, /0 # P BIALE N Coastal : R: G: B: NIR : SWIR 1 : SWIR 2:
PAN: MNDWI=2 = 1:1:1:2:2:1:2:3, S3HEMESEIRE, SH2014 4 400 H
PRI . R A 2O T2 (R, R AR AR AR U SR IO« 7K . TyEoK im A vk
W FLRFLIA . Lenth/Width>6.3 i i, Area>970 MK &, Ay /K 8k b p s ok i,
MNDWI>0.41 NUriEmELs , ARG 25 [0 47 1E Rel. Border to FEHX P Fl#ELR o

DIRTi R A AT Z2 RO A, S5 G REE, S EIAE, wEH o EI R
25, JARAEEC R 03, EEEIR BN 0.5, MR ZLIE A )5 52 (Brightness) . 4% &
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(Greenness) . 1% (Wetness) Z5457%|, 47 ¥ BeALFE M Coastal : R : G : B : NIR:
SWIR 1 : SWIR 2 : PAN : MNDWI : NDVI : Brightness : Greenness : Wetness=0 : 1 : 1 : 1
$2:2:1:2:3:3:2:2: 1, WEEGPEIRE, WEZEGR. ZRET2EHNE
JERAEE, T FUEM, "R, RN
1.3.2 RIS BRI

VIR A0S, 2 M6 R T BRI e BOE A, JRIEREEIE . JUT . S0, 25 [a) %y
fiF 4 275 M A RE AR AL S IR+ A FHBUIRIE . KRHLIE . Google Earth 5 5 43 HER 3
B, EBONGAEARBAEREA, UIZRHEA ] T RAE PR ABEDLARAREAE , S iEre A ] T
FEEEVEMY o Horpr, UIZRREAR BMROT R 1929134, B0 UFREA BAR TG R 931734, & HiZft
ROt EoR R 1,

R1 BUMEHLGTHE
Table 1 The number of samples for each land use type
2k Wo i B bk FLHh Pl sSEiH ORFHH AL St
UIEREZN 33118 30717 57932 16826 47798 4089 12567 192913
LSATRESZIN 16488 15366 28949 8412 22291 2032 6293 93173

Relief F (Relevant Feature) kR e URRERE R 7k, XS0 J5 Relief F 57k
A FHFACEE H AR E ML R PIH R, H T Relief FAIAAERRIEAR 4 A0 387 RIS
BT EWNAMEE R Z N R R BELAEAS S Pl — A R, 535
HHFZEMFIAEARL TR R LEAEAS, s-0lidh H. M, 8 2R 525
AN B B HA A, R AR B RRE a WAL ER b YR, HALE J W(a), BUEBS,
HARSCHRE K . AR

W (a)=W(a)- 2‘ﬁﬁ(“’w + p(C) zk:diﬁ‘(A, R, M(C))/bk  (2)

bk C#elass(r)| 1 —p(Class(R)) j=1
[R[a] - H[d]
di RH)= max(a)— min(a)
iff (a, R, H) = 0 if 4 is di screte and R[a]=H[a]
1 if 4 is discrete and R[a]| # H[a]
K. CRHFEBEALN; diﬁ‘(a, R, Hj) FRMAR, HAERHEa L2 M(CRC
KPS A FAEASHEA s p(Class(R)) AL RMFEERE,; p(ORFEHAR C
PIMER
WIRENCHERFIE (SPE) . JURHE (GEO). SCHAHIE (TEX). ZS[HFFE (SPA) +'dk
WMANMFHIEAS T, X Hgws (K2).
53R Relief FELMLAATHRYE . TEERFAEAS bt . JEF MATLAB R2016 #5354
TCIERRNE . SR AE R 4 HE AR AE R AT Relief F A4l | & 4R 4E 745, 0 9lic N
SPE RF. TEX RF. ALL RF, HfARAMPELEAL B S EREHEEE A0 N ALL. (885 HAs
KE TV B RIE S S LR MR, Uik 3 RAFEFAE RTS8 1~ 9411324,
BISPE RF (SPE 1. 3~5. 7. 8. 12, 17. 23+GEO 1~8+TEX 1~60+SPA 1~3). TEX RF
(SPE 1~23+GEO 1~8+TEX 7. 9. 29. 34, 37, 39, 44, 54, 55+SPA 1~3). ALL RF

if a 1s continuous

(3)
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Table 2 Feature variables and their number

FRHEZE 5] FEIEAE B g EiA
SCHERRE 1~9: 2~6 B4 . MNDWI. NDVI. Y K54 Max. Diff 23

10~20: 2~6 5B )i 2. MNDWIJ5 2%, NDVIJi% . TC 1~TC 3J5 2
21~23: TC 1~TC 3¥J{H: Brightness. Wetness. Greenness

JUTHRFIE 1~8: MR, AR, BEUE . KOk, XRRbE . ®E . SIBIIGE . JERIEEL 8
SUHRHIE 1~40: GLCM Ang. 2nd moment, GLCM Mean, GLCM Dissimilarity, GLCM Con- 60

trast, GLCM Homogeneity. GLCM Entropy. GLCM Correlation, GLCM StdDev
(all dir., 0°, 45°, 90°, 135°)
41~60: GLDV Ang. 2nd moment, GLDV Contrast, GLDV Entropy. GLDV Mean
(all dir., 0°, 45°, 90°, 135°)
23 [ 1~3: 5. 6 PBCRINDVIX RARIY T4 2257 (LXHHE) 3
H: GLCM MR FE . GLDV MK 25054 . And. 2nd moment A — [/ . Mean A¥J{E . Homogeneity
J[EJEPE | Dissimilarity 2554V | Entropy A4 . Correlation J#HIEHE | Contrast A% LA . Entropy M4 . StdDev A
Ji 2o

(SPE 1~23+TEX 6~10., 44+SPA 1~3), —/MEEFEERFEEE 010 801, 441 3214,
1.3.3 BfATLAR AR A 4

BEATLARMR: H Z2 B SRR A ) A SRR S R, 207 kT s A SR A AR E5HR i
AR EEL A . RO i H BYER RS (Bootstrap) MR IR T2 52 BEHLAH
BUE R AR, 73R LA 3 S AU BEALAR AR, B FEARSE RN Ry i L e 4
B 2/3, BERARPAHBA B R AN EHE (Out of Bag, OOB) . LABARER 1 HEA25 5
FEAAL, N MASFFAE R BEDLIEE m ANFAE (m<M), FET5 AR fe/ M U Bk BRI
iR AT, A S AR R T I,  REERREESEF T o o BEALARART)
KT P A LENSE, ISR (n.) AR (n,), RRIHEGH
Piree B 1y S A3 IEEE SRR o AR TR B0 m, 38 H A T REERIE SR OS5 AR (SQRT) 710,
OOB R N A TiZ (LR 22l T HAAS i EYEIOUE, OOBIRZE /)N, HARIRE R ik

R T SPM #{44r5%F SPE_RF. TEX RF. ALL _RF. ALL 4MFR{FE-F4E 44 2 BEAL AR
MALHRL 43 5)iC 4 Model 1 (SPE_RF) . Model 2 (TEX RF). Model 3 (ALL RF) .
Model 4 (ALL), AR¥EFrERHAEE R 70517 A A A (R4 5%

BRI 1,.=200 B, A A KR 19 m, SHER OOB #5400 6 & . R 3T, 42K
LR OOB % 43 6 bifi ., B B4 AR 238 0 o Y m,,=SQRT B, Model 2 5 7 % i
&, 40.0960; 24 m,=2xSQRTH}, Model 1. Model 3 1 Model 4 487K &A%, 435K
0.1066. 0.1034 F10.1037.,

1.3.4 FEHLERMSE G

K HI SPM A%t 4 BRI AT S8 & T, 71524 ma, 533128 SQRT=1/8 . SQRTx
1/4. SQRTx1/2, SQRT I SQRT x2 fif %t I 1) 5 7 %, 15 F| 4 11 AU 7 A 2 4006 Fl
(#3), BIRLEALERE, Mm,~SQRTHI, Model 2 #5/rRKIEAKEME; 24 m,,=2xSQRT
i, Model 1. Model 3 FllModel 4 £ 73FBARBAR, 5 FEXE50—30 (B13), 4ZAUL
WEAE (M, mw) 53510 Model 1 (140, 18) . Model 2 (148, 7). Model 3
(144, 11). Model 4 (150, 19), OOB%E/3%/3 5124 0.1075, 0.0958. 0.1026. 0.1028.
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Table 3 The range of the optimal parameters

S Model 1 Model 2 Model 3 Model 4
T (1, 2, 4, 9, 18) (1,2, 4,7, 11 (1, 2, 4, 7, 1D (1. 2, 4, 10, 19)
My (135, 140, 145) (138, 148, 158) (137, 144, 151) (140, 150, 160)
. - 0.28
1.3.5 A {5 B HEE el —=— Model 1(SPE_RF)
. . N . . . ’ —e— Model 2(TEX_RF)
LA eCognition A $ R 7 ##, & T Relief F 0.24F —%— Model 3(ALL_RF)
0.22} —e— Model 4(ALL)

FERET G 9 4 MSIET 4, BRS¢ o
& F REBIAF, DUREH N QBT K8 S oas)
%, RBOEOT 2014 4E R MR, AHE otep

PREER (E14). ora]
0.10
2 G SORT<1/§ SQRT~1/4 SQRT<172 SQRT SQRT<2
21 RESEREREN 13 m%&ﬁ;ﬂ%;ez
*E}Etiﬂji}ﬁéﬂ% #L ’/TT%: {j& » RF %:%ﬁ[‘ Fig.3 The rel:tionshif beth;en the nu/n;ber of
{701 B OOBHESH . AL MFATT " fres and the 00D mishssifcaion

Ro GERFW, HXTSCHERIERE2E Model 2 1)

BRI/ KGR, R A RRAE [ 4E Model 3, PRI TBREFIE Model 4, H %}
HeIE 4 Model 1 KEE Hefik . MIATHSTEIE, Model 3 /b, HKJE: Model 2, Mod-
el 4 FIHRZ .

P RE AU ES |, by PR B AL L B R AR 0, 7 — e RE I S5 BRSO A
Ko MFEATEH, Model 21 m,, 7, (UL BRI M SCEHE, FHE
F Model 1 1 Model 4435120 T 11 f112, B SEREICIERHE, {HRF FA S H AP
R AR DB, WA TS BR AR BT MR MN ,  WCEASORS B R AOR A DU A v i iy
PATHIEI A 39 m 49 s, FHBFEARXT Dt ORI B2y g i LAt , Model 145
PR ICTERRAE , (HSEHE U] SCHURNZS [BRRIE R R B8 S 2 T4, DR HG A i 128
R PR, T 0L, TFREE AR MO B I IO AR R IR 3 i 5 242 T FIORG B T %
5 Model 301, m,/V T 44, HARE T 588 JURHIE, Wr2RE 1Al A1, Bl b Ak
MR B0, E S R IR RS B8, X R 2 ROE 4 BUE B

w w - - N

a. Model 1 (SPE_RF) b. Model 2 (TEX_RF) ¢. Model 3 (ALL_RF) d. Model 4 (ALL)
E ) == bel i RS R AR i o Ak e Sl 0 10km
= Bk mm AR R H AL oK) E o R e E—

K4 AR 4,

Fig. 4 The classification result of different models



4 T OBIA 5 RF 254 41 10 i1 A F {5 BARBUS 713

F®4 TEBREHITHE. OOBESEMHEREE

Table 4 The execution time, OOB misclassification and classification accuracy of different models

i AT ) OOB 433 SN % Kappa £ %
Model 1(SPE_RF) £2m34s 0.1075 84.93 0.818
Model 2(TEX_RF) 39m49 s 0.0958 89.37 0.872
Model 3(ALL_RF) 38m32s 0.1026 87.52 0.849
Model 4(ALL) 47m2ls 0.1028 87.16 0.845

e, HIUMRRE S5 28 [ A Stk A 2 R, (B0 . [l . ARib DL R 2RIk
HP U S TIR RN | HES) 5 1) PR B S B — 2 2 oA

IR E I AEBE SRR E R R 2, A SROR AT, Wt R @R R AR, bR
TUARRHIEXTF 42 518 AR FORS B B A B
22 DEBESH

SR X A A BRI, 3L RHE . Google earth 55 = 43 HERAR , EFXFLIK
IETR R AL LA A5 M BE AL B A0 43045 1 20 NREIX, HErhdresii K e . /K 287K i AT 3
SRILT0MREIX, PR 10MREIX, 5 RARSEEUNEGIERE S (1) JLRIE ST IR 2E M,
TR DU 432N 5 Fl Kappa REL (F64).

HEATEL, B SR 4 i Model 2 fif 5% 1 5 40K 5 1 Kappa 22 5043 514
89.37%F10.872, 7F 4RI A3 KE FE fermy , WAL T A 3 /MEERY, BUARALUT 73 285K
Fo HUOR 2 ERRE FEZE ) Model 3, 4328 B4R B2 Fl Kappa £ 5043 01l 24 87.52% Fil
0.849, Lt Model 2 735K T 2.11%H12.71% PR & T FRAEEAR ) Model 4, 73028 Bk
5 15 F1 Kappa 25088 Model 2% T 2.54%H13.20%. 4> T FRAF M 4 224 19 Model 1 452 Uk
FEHAR
23 REER S

FRORE BE AN S BE LLA AT 2], Model 2 BEE MR S ESCR BT, IS4y
FRIREHE (85) MaZResR (kRe6).

FSRWT, e, M. BRS M, A, W, KPR BEKE 723
AP EAE R PR BE R, YR 85% LA 1o MEVR M RN A R P M A 7 RS B D AR
IO B AR 5Bl T s b S R s A IR Y, H A ORI A, 2 5E R
SO AR, ASZRETRERIC AR MRS R AR 3222 A58 X PE RS R AR A . el i
RS B3, 2z Ll KoK s b . T R F s, SRR BN e, 5
S H ARG o WL BE O 1% 5 28 T m M R G T4 -5 K A AR S Al 101 7T 3 Aok
“HURERET BAT R, UPREMER S SARFIHMIRE . N EH R A, 1 X AR
SYEAIEEE, AR MK . K. WIS, M TR TGO, T
IR BN HESUE . K5 S0 BA W IR A (0 BB B 2 R AR
FEXFUER T “BERING” s BORAER B ARG, A5 X SO IE 22 S8R
Pel . AR AESE A, W R T8 AR 28550

CEG VMRS E G, WA REAR G TEeE R BUSRTE . BRI % )ik
FHEE A B 0 A AR, BRSNS BE A 28 T g, R 7 R 1 I B A T 2t A5 B R
FETTI RO S WIUE S5 = N S G IR & 1 N =W I ) [N et S i = U O R (T = R (S
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Table 5 Confusion matrix of classification result %
iﬁ Eg MR R M R ﬁgﬂf H g;ﬁ %ﬁ Wl ig KA gg
byEKIm 100 6.34 0 0 0 0 0 0 0 0 0 0 2.01
WEVR 0 6177 0 0 0 0 0 0 0 0 0 0 2.69
Fijh 0 139 7644 433 341 0 0 0 0 0 0 0 7.83
Pl iy 0 0 1840 89.57 3.73 3.83 2.55 0 0 0 0 0 2074
HiHh 0 0 433 1.88 8645 1.6 0 0.31 0 0 0 0 14.30
KA 0 2261 0 0 641 7510 076 2.4 0 0 0 0 5.85
JHAl
bl 0 1.00 031 3.62 0 143 9659 0 0 0 0 0 2693
WEEE 0 152 0 0 0 17.64 0 9272 861 0 0 0 15.34
FH b
AL 0 429 052 0.60 0 0.84 009 473 9139 0 0 0 1.89
T 0 0 0 0 0 0 0 0 0 100 0 0 0.85
KEEAKIE 0 1.07 0 0 0 0 0 0 0 0 100 0 1.58
Kok 0 0 0 0 0 0 0 0 0 0 0 0 0
EPeE 1000 6177 7644 89.57 8645 7510 96.59 9272 9139 100 100
i
F6 2014 F R OFEHEERLEIT
Table 6 Land area statistics of Longkou city in 2014
W BB W M B w;ﬁﬁi %ﬁ W ?g ke ﬁﬁgﬁ

HAVhm®  17311.67  24079.97 14134.58 2568.03 17361.74 357791 107427 15249 729.04 576.46  8538.84
L f51/% 19.21 26.72 15.69 2.85 19.27 3.97 1.19 0.17 0.81 0.64 9.48

ETE R, M TAEANIRELRSE, LR Bm ¥ S50 m /3 20 B, Tisi ey L
BBt et F— @R L] ok Rt R g o A o,
ok Rz P AT 2 S P A BE BRI, WK AR AR A il it . /K . Hodlikim 45, JFHE
TCPX T M2 RGBSR R S5 ARSCER M7, E Bl A K Sk — 3
AN, RIGEERFESE S, SHBNES RS NE IS, B bl
B, AE TR,

6 AN, T 20144 - MR HZS I LAGE Y . 3% & g R . At . BEHh
F, PR 7 B R 80.89% . FEHBIAIA 2, h24079.97 hm®, i B 26.72%,
T AE AR TG TR L b X —, LT e O DK SR E Rl A =4 s, il
& @ TR A N 17361.74 hm?®, (5 R 19.27%, NS FEER S . dE Ok FH . ik
TR XA, E B A R P AR X R DX, RBR T e D T 25t & kR
ZEVERE AL VIR DX R O DX XA R A . BE M TR CA 17311.67 hm?, 7 R I AR
19.21%, EZAAAEVGICERTIRIX, H-SAME RS . Fel i A, BEOE A Rk
Bl WARIE T AR YE T 5 SR B 5 el b A B B O R AR . MR T AR R 14134.58 hm?, |5
AR 15.69%, FEAAEREE TS . bR Ep X JCHRARIEE R X —37 o 3Ci FH M
173.97%, XIRIH AR, (R T XM kR, Hammii b, Mrenmt
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i S A ik, ARA A 20 A T LA
3 dhieHihie

AWFFE 454 Relief F 43555 A RF MEATRRIEAL A AL RIS 5025, 10 FH OBIA 25U 11
AR, BUS TR A BRI BRSO B, SRILB T mIXT 4 . Relief FAIAM
RFBAIEE S AE T o s B AR E R B3R b AR S riE Bk, A3 AR 458

(1) EXEARRI R, BE B 2 RS- #1285 A AR 4, Relief FALH
WERALFRIE T4, JOiR T LIRS — U A Aoy e JE sty , Fe i R B 454 e
BN KRBT T [ X G B AR AR

(2) T Relief FAIEMLILFRIEA 4 RFRIET4E, IF50 N FH T REBCRL P2k
R, SRR R i NS B SRS B Y Ay, BB OOB 45433 0.0958, i
A3 25K 15 Fl Kappa 225075 51 4 89.37%F110.872 . Bk 26 TR GG . A5 R
SUEARRE, PRB T ORRROGIE L SRS BRRIE, BRICD Tis BT, WA S T RO
AR

(3) L3R MG BAREEE RN, BFos X LA DL G . 3k 2 A M . Ak
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The extraction approach of land use information combining
OBIA with RF in Longkou city

WANG Ai-ling, ZHANG Xiao-qian, SU Chen-chen, YU Xin-yang
(College of Resources and Environment, Shandong Agricultural University, Taian 271018, Shandong, China)

Abstract: In order to improve the interpretation precision of the medium resolution satellite
image, this paper proposed a new extraction approach of land use information combining
Object Based Image Analysis (OBIA) with Random Forest (RF). Using the Landsat 8 OLI
image and according to the features of all kinds of ground objects, the image objects were
created combined with the multi-threshold and multi-resolution segmentation method, and the
rule set and classifier were collaboratively used in the image classification. The Relief F
algorithm was used to dimensionally reduce the spectral, texture and all feature variables, and
to select 3 feature subsets. Then the RF model was conducted with the 3 feature subsets and all
feature subset to build 4 models. The 4 models were applied to extract land use information in
Longkou city, and the results were compared. The result indicated that the OOB (Out of Bag)
misclassification, classification accuracy and Kappa index were 0.0958, 89.37% and 0.872
respectively with the land use information extraction approach combining OBIA with REF,
dimension reduction based on the Relief F algorithm only for texture features. This retained the
complete spectral, geometric and spatial features, which has a higher accuracy. The approach
can be applied to the extraction of land use information with the medium resolution satellite image.
Keywords: land use information; the extraction approach; object-based; Relief F algorithm di-
mensionally reduced; Random Forest; Longkou city



