%30 A% 11 4 W HAULR A Vol. 30 No. 11
2010 £ 11 A Journal of Computer Applications Nov. 2010

SCE S 11001 -9081(2010) 11 —2995 - 03

LI

SREBR BB GRIFES K

#hoer g a2 E E

(1. PHRRHERE R NBE S HAR 2, 01| 43P0 621010,
3. R EESRI MRS LR L, W 44EH 621000 ;

2. ERERE LGRS S SRR, AR 6100315
4. WERE K PR T REEEE, JUAf 610031)

(lugiangxu@ yahoo. com. cn)
i EATRAERARBREDA TARHERIK, RETTABR A RN X T &, ARKRAT
BEFH AR SRBBEFERERERSASFEFTERBTRNEARKFHEIFF RRALE S FHTRA
BAEER S EFIE, LB TREGET AT X, TALE AR EQTRFBREXEARERE L, ELHGEMN

o B SN FR B R R R R R R A R T ARG

REF, RAEMIBAENAZLNRI T RANAEHE,
KR TRAR S X BEEE NI HEaER
hE 4 RS TP391.41 NXEEREEA

R R B RIEA AT S R Hh, TR

Interpretation classification of river channel images

XU Lu-giang', LIN Jing-xia®, SHI Yun-bing’, QIN Jun*

(1. School of Computer Science and Technology, Southwest University of Science and Technology, Mianyang Sichuan 62

0, China;

2. Chengdu Eleciromechanical College, Chengdu Sichuan 610031, China;
3. China Aerodynamics Research and Development Center, Mianyang Sichuan, 621010, ‘cl
4. School of Civil Engineering, Southwest Jiaotong University, Chengdu Slchuan 610 ina)

Abstract: Due to low efficiency of river channel remote

image recognition system was proposed. Sensitive factor cor

region growing methods such as splitting and me
morphology was applied to standard river chan i%‘ype
ven @

1ers in the classification of samples were reduced. The experiments show

obtained images, and the eigenvector meth
degree of aggregation and poor class, fuzzy sul

the contribution of the sample properties, noi

sens % 1f 1 1 rpretatlon river classification of
@ S d multi-band combination method and
n t

xtra t er from remote image, and mathematical
10n of river characteristics was determined on the

ures vector received from extraction river was of a greater

hine recognition was used. Fuzzy membership was reflected by

using fuzzy support vector machine il 1f1@ improves the overall recognition rate.

Key words: river channel

0 3% Bﬁd(

FH A TRAMEIBSFZRICETR, EHARIER
HET T AR RZERL, BIRWR TR, R 2 5%
T AR A TAIRITH P BRI A& TR LI AR T
W BRI AT R IR PR S 2R, TR A S B RS
HESHEAT A ESE TG, &l X mSER f 487,
HEAE R0 3th B A8 5 150 18 sl B AR S L, IRBIRT 3 I T B
Sk, iT A SO A R SR B W IR AT X S
SRR FREE AR E MR WS TR

VAR AR B 23 2878 % F XA 8 B i g AT A T B AR
PR NGBS RERIRA,, EEBRE R ZME
FLBFR A R TFIG X BB AR A iR B R g i arse .
VIR B shiR A 25 B AL 5 T 8 = AR B AL B IFT AR /Y
BREAHRA - 2REN R, SR FRE THRERER G
shASER kB AR B IR R R B TR, FEEAT AR
WEALAREE ; A SR ) 13T R T, W e o 2R TR B AR A )

U H HHA:2010 -05 - 17 ;4& [ H #]:2010 - 07 - 27,

classification; image interpretation; fuzzy support vector machine

B IFOR AL 1) BT 7 i i B a0 R R 1) B
FEAHEAT YNGR , Wt o3 B 3R R R A IR RO T I

1 FiREREG A E

BRI (R b BRI i B PR O 3 — R A
R AR R R SR IR 3L, X T T B LR £ 5
— RIS AR R E B, TR E A B, AR B
P AR BRI . AWECT R R B LA 5 4R Hh AT
WL EA SRR RERERR, BRARBRERILE
TR AR AR S A 5 R (R IR A B AR

KBRS A B AR A KK B 4 (T
PRIM-ERER) BOEIEAE B, B M R R 551 61 < b
RTINS TR, B EEETA
[l B AL A, IS BN AR A A5 R SRR AR B
BIRCR o SR IR SRR B S A i SRR, TR U R
THA S AR

i BAR 2 iy B P B — 2P Ab B B R (A s

ECWA : ERK A AP RS BTH (50848053 ) s HK 863 1T H (2009AA4127207) ,

EEB N AREIR(1968 - ), B, W) AN, RIS, L5, EEATR 7 1 B RIRM;

XUFRE (1972 ), 2, U BRAR A, B, 32

BRI B E R RS BB (1976 - ) B, WA, LRI, 8L, REMST B R RBE B HIREA 8 L, E

BB TT I RS B REAN



2996

P HEAL B

5 30 %

BEFVNE RPN 22 H W | R VBB 23 1k A5G
RIEFHOR U TIX 2675 1 BE R BUR IR MR 4 19 1 1R v B9 3T
B Bfesb B — S B B A BRI, B RS B OK AR 1
FRAEMELUA X I8 o S %X — A, R KA K A
HABE B ET DT X, 58K ZMNER B KRR T
RBE REFERG BK R RMEE . AR A F FAK R
TR TR AR AN A TR , 388 2 2 W T L S 9 B, S T
JEA—B o e E MR IR BRI, 2 R RCE TR S A
AR Al ST A B AR R BUNE R, XK AT
ARPREATEIALTREE RN 1 FiR o AT R X e B8R 4R B
MRS E] TR R4 R

El 1 $iB5 138/36 ik imif i R G Ak B 4
2 W kAR AR R B

A PSS 2 ) 2 (R RAIE R F S DA B S Z T 2 | DG
WAEBT o MIAI L A 2 B b R B PR 2 2 Y RS
H, REAMNEES R Wﬁ??ﬁ%ﬁﬂﬁfhﬁﬁiﬁﬂﬂ:ﬂ
WERIGIHR . X Tish B 038 R 3 B (R AT B
—¥% 551 ( Douglas-Peucker) By A0 I, :@LLV\E@I %
T Lt — oy e N B, B 2 () A 5 B
WA BT LUHEAT B B AR IE . SO 2
HRH& AR E R ELERZ AL, ﬁ'ﬁﬁ%ﬁ
BR AT 18 B SO MR

z.a“," - 9’0)2 (1)

D=lp,-p = J(x"—xq\

P
L= 2 I p; _Pi;sld\%xi\_xiq)z - (¥ _yi-1)2

(2)

R, = d/L (3)
Ax = %,y — %,

{ 1 (4)
Ay =¥ -

A® = arctan( Ay/Ax)/D (5)

Forp: STRBIRLE SN Py (%9,50) , B IERA P, (x,,y,) , D&
NS UL O RN 1 b R Z RIS o 7 FE B AR hE T b 5 X
AT B, B BB B R L P (xg,y,) FTRER A
P (%,01,7im) JHR, FR TR, B R (L) ~ (3)
IR SOR AR IER AR IR (4) ~ (5) 1B u il
BRI BV RHIE LR RIS S W A A B SR B SOREA
(e A R SRR S80S , 53033 SRR AL (B A SR T e
AR RRAIE ] &

*1 1 - FRA BRI EBAER

THEIR TWRRHEE MRS WK
By 0. 689 0.915 66. 000
CeNET 0. 691 0.903 67.000
Frifize 0.229 0.041 21.956
2/ME 0.361 0. 861 27.000
Bkl 0.954 0.969 83. 000
BMESRAME LR 0.378 0.845 0.325

é\Q

3 AR S K BRI

Si R BAIAR Z A% SR B REAE S BT R B BOR |
RNRENRZ, KBMGEHT I IR R E,
EAT TR OFE AR A TR, 2 R 28 PR A BE A #
FEROR . £ T BHE 1 3FF i B L (Support Vector
Machines, SVM) seflt T A£G 8e i B At & M 45 59 5 IR, 78
ARTR/EEA ARLR TN o 4 HGE 45 U5 AR B I AU
A o FTTIBAR 1 2 2 P A D0 o AT W 28 2 2 TR 11X

Uﬁﬁﬁﬁ XFBRERE Rz Atk

N FRYEA B2 5 PR A 20 30 T — 1 s BE 1L, XA
1] AR A SR A ] )25 S A AR 48, o MR P 7 i TR
NERUAEL , DA TG I 0 BRI A OIS A S B L 6 o i B SRR
[6] FEATRCTEAR e Kt 3R SR e 1 7™ A ph D e A i
FFFB R R/NERRI, R/ N BRI B A E TR RREA
BRI 1R AR AR IR B /o A TR AV AR (8] B9 S AR
BERR AR A A Z B 8 R % D i B R A S /D
BRI AUE IR SR AR 2 ok B R AP AR
8977 XM R AR SRR A HRRE

D=( iglxi—lez 10(\6 6)

@ eXp }2}, d(x;) > R;

n(n —1)

(7)
d(x;) S R;

1(&( H#ﬁ%i‘l(xy)l—l2 ,nxe Ry e
b DU K He2s ], SRk BT s B U0 i R
\)ﬁﬁﬁﬁé Eiﬁﬂﬁqzﬁﬂﬁ?kﬁ@IEJ@_I%%?%I—F?WMUEJ@, B

{Mlmmlze Q(w,£) = 2 | w|? +CZ§ (8)
yil(wex) +b]l=1-¢; i=1,2,-

MAR(T) HERBIMAEASE EE Mm%iﬁ@]ﬁfﬁﬁ
FAE— SR AR RN P I E# 2K, SIA - AE &

&=0(i =1,2,-,n) o 28 C BR— A HEETTIN ¥, 8
WA TR RN SR AL R 2 & B/NIRAT LR

B REARBRND B H. T8 R & Nk Ve 4
( Vapnik-Chervonenkis Dimension) ${f) 5 flliR 2, &5 0] f#
GO AR 8
fx) = sgniw-x+b} =
sgn} 2{ ay (% - x) + Z)} (9)
ORI SRR AL, AR AR SR B B (D, MR A 2
MBERIRSR, BAFEANSEEEN 1, 5% R L
F—E B BNIIRR S BB A G 533508 . B
SCRpm BT AN SRR A A Y A T B A - T Y
RN, R ST R SRR BE AR, 3R B AR B AT X B
T8 B W T 7E

3 SRR

o PG R A2 A2 b R A e i SRR O i A R R
TR SR P R AT AL B A5 BIABCIR TR L AT R P
AR FRARTTHL BRI SR RAR T LA 30 D HEA, B

A 180 MR . BRI AU A 4 B RRAE i B AR U7 3%, 18 2
#Zliﬂﬁﬁﬁﬁﬁ,ﬁﬁﬁi#ﬁgﬂ%ﬂﬁ*ﬁihﬁgﬂﬁ%ﬂﬁ



%11 4 &

BETABKRERG A ARBESE 2997

P28 gRRM . B RIS E ) S A X T RS
B C Bk, 2t B KRR Gauss # R ¥, 4 Gauss
oo h2,CH 1 BRI RNE2 Fin,
£2 ARSFRJNERAINE %
SEFE M P PR BT ORI OBR OBK
TEMEN  93.3 63.3 86.7 83.3 76.7 63.3 76.7
B ST #e B 93.3 76.7 86.7 86.7 76.7 80.0 83.3

B SRR SRR ) B AR AR AT SR A5 OB B M AR AR IR
AUER RS SR EALA R, {5 X 5 T 0 S 2 A S A7 3 3
REAS B MET R KRR SR AR Sc iR m B LA RIS
S5 BT T SR E YL, BRI L R BRI e R AR
MIBRIRBE AU BREAR SR PO MET X R, K%
ETRASHEAZEMNAR, B—ERE LR THEANE
FRIBHL 55 T W s P AR AN 28R, 32 0 T 40 A%
Wz AR ST

PR AR B R A R R R R B E T E A [, H
SPYRPRIRT 0 R A R TR A V0 v 8 A s, A VR A B T T
FHVERT AR o B AR AN 58 T PRI I L3 B AR
TK R R REE =, it R PR IE 1) B, B0 AR 47-ab i
BT FR R 0 [ A8 AL

4 HiE

nghyp
SR BTIEAE A T AR K B PR, A (% 95 %
A

W T E R B sl a2 M, h PR RE %, 2
BUAFHESBEE AR R R SN R EER 2 WERIM
AFEZERI TR R AR EAR B, — M RN B A,
TEXRFmENL SR ER FSIA T BB EmE 1
TR BE AR S REE RO R I, SRR
L EFEARER/NRNERINAFEE R, RA T AR PR IE BT
Bk, FEABRIREENITEAOE BRSO RE
B AEETHERSAZAINEERE  ZITE RS T
WS B AR AT A2 BB i, W AR S T T3S AL A R )
W, MIRHIEERE, B — S R R R R A 5
FUER AR B NPT LN SR RR AR, FESER R T AR AL B
FRAEBE VR MBI 5T, TR LR A3 3 A0 R B 0 3 R B R R AE
Sk
[1]1  E—)I. KR B35 B5E[ D] . BLER: PER25E K, 2006,
[2] HFE, AL, BKE. ZT DEM 55502 b a3 H B 5 7
WA 7 58 LR T] . BEdRIA%, 2009, 31(10) : 1730 - 1739.
[31 thHpJs, 25 55, 229, 45, £ F DEM [ 5 S0 o] o0 42 B 35 s
S J] . KB 5K TR 4R, 2009,20(1) : 21 -28.
[4] MR B RE/K RMIEBFE] D]. JHS: iR 28 K2,
2009.
[5] ViEZ B BCIRA M]. $aa@(\%#ﬁ 63 BFL
b iR, 2006.

[6] KATAGIRI S, ABE S. Ir@?&} training of support vector ma-

Pattern Recognition Letters, 2006,

(k3% 2087 W)

MEIFUEH, ZET CMM K B 5 F5HE %
A FE D HBUS TR MARES R, T Tfmﬁﬁ{f

’k\\’\, \’\\
ST I, 20 S 49 A th A E}’Ja&i@%%
263 ATEMBREE A o B AT A

COM TM ,CMRM ,CRM 7E 32 i R Fiy A R K o6
A WS TR B MRS, B SRR AR
) MBRM it B A B 7Ttttk , U BR T AR SCHE AR 1)
BRE

. o‘% | RERIEAE 7 COREL BB 5 I HAREHAE b5

,&_‘ 5 gé} 49 LRI LR 263 AR
A\NX THERE  PHESE THEREE | PHARE

CO@V — — 0.03 0.02

™ 49 0.20 0.34 0.06 0.04
CMRM 66 0.40 0.48 0.10 0.09
CRM 107 0.59 0.70 0.16 0.19
MBRM 122 0.74 0.78 0.24 0.25
GMM 134 0.73 0.79 0.21 0.24

3 &

ASCHR T 3d CMM S 5 18 1R 1> SC R 138 L%

SCHESE T SRR S R R L BEARE 2 B —— BT B R R R G

it 7E COREL B G HESE i Liess R, Wik I” CMM fif ik

PR BRTE MRE A 3

Sk

[1] MORI'Y, TAKAHASHI H, OKA R. Image-to-word transformation
based on dividing and vector quantizing images with words [ EB/
OL]. [2009 - 01 - 12]. hitp: //citeseerx. ist. psu. edu/viewdoc/
download?doi =10. 1. 1.31. 1704 &rep = repl &type = pdf.

[2] DUYGULU P, BARNARD K, FREITAS N, et al. Object recogni-
tion as machine translation: learning a lexicon for a fixed image vo-
cabulary [ C] // ECCV "02: Proceedings of the 7th European Con-
ference on Computer Vision, Part IV. Berlin: Springer, 2002: 97 -
112.

[3] JEON ], LAVRENKO V, MANMATHA R. Automatic image anno-
tation and retrieval using cross-media relevance models [ C]// Pro-
ceedings of the 26th Annual International ACM SIGIR Conference on
Research and Development in Information Retrieval. New York:
ACM Press, 2003: 119 —126.

[4] LAVRENKO V, MANMATHA R, JEON J. A model for learning the
semantics of pictures [ C]// Proceedings of Advances in Neural In-
formation Processing Systems. Cambridge, MA: The MIT Press,
2003.

[5] FENGS, MANMATHA R, LAVRENKO V. Multiple Bernoulli rele-
vance models for image and video annotation [ C]// Proceedings of
IEEE International Conference on Computer Vision and Pattern Rec-
ognition. Washington, DC: IEEE, 2004: 1002 - 1009.

[6] SHI J, MALIK J. Normalized cuts and image segmentation [ J].
TEEE Transactions on Pattern Analysis and Machine Intelligence,
2000, 22(8): 888 —905.



