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Texture feature selection in remote sensing image
based on genetic algorithms
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Abstract: In this paper, an approach to texture feature selection in ETM+ panchromatic image based on genetic
algorithms is described. Daxiagu town of Linan county, Zhejiang province is taken as the research area. Firstly, the
texture features were extracted from the ETM+ pan image by using gray co-occurrence matrix and gray-gradient co-
occurrence matrix, and all the 23 texture features were obtained. Then texture feature selection was carried out by
genetic algorithms, The optimal texture sub-set could be got finally. The results show that the method of genetic
algorithms can deal with the large and complicated data because of its characteristics of self-suitability and parallel,
and it is very suitable for solving the problem of multi-object optimization, so the method of genetic algorithms is a

better way to solve the problem of feature selection.
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based on GA

3.1 #EENMEERT EREE RSP DR
[ B Fy ] A5 8 o B — A (1] B A4 BT 47 9% I HLAR
2 R BB AE R AT RE A TR A R S T 5%
B ERR R A AR 5T B RS 2 i R
REMBBHFIEFE, mE XN EZFERH—
EHpR kAR, BI“0"/M“1. B FHE
23 MEHE, H I, ok B L =23, Pk
B —NEE X A R IR P R RRAE S B, B Y e
KRB 1, FR iR R xR 8
FRIEI0 B B R s 5 07 B RN IR AFIE R
BEH.

®2 YERBIERS
Table 2 Texture feature coding
F5 TR FHEHTB F5 HITAR FFIE G
1 ¥{E 10000000000000000000000 13 BEE 00000000000010000000000
2 FE 01000000000000000000000 14 KET 00000000000001000000000
3 FEE 00100000000000000000000 15 BEFy 00000000000000100000000
4 Xt bR 00010000000000000000000 16 KERE 00000000000000010000000
5 EMMLE 00001000000000000000000 17 BE N E 00000000000000001000000
6 1 00000100000000000000000 18 Hx 00000000000000000100000
7 AHE 00000010000000000000000 19 KR 00000000000000000010000
8 Xt 00000001000000000000000 20 B 00000000000000000001000
9 ANBEEEEER  00000000100000000000000 21 BEH 00000000000000000000100
10 KBEMRE  00000000010000000000000 22 ke 00000000000000000000010
11 EESAEALHHE  00000000001000000000000 23 HEE 00000000000000000000001

12 BESHEAHHE  00000000000100000000000




e 314 -

BRAEER (AR

EXIE

3.2 VawEKN BEERSENTIGR
B, Mt h AT RE RN, BE
FE—A A REM. AP KRB R IER
PIREHR, BN R B — AR O & S HDR
TE{0, 1} £ KB H) B BE ML oA 807 4 30
ANYe e fRH AR bR FPEE. B R BT R 100,
3.3 ERERY HEH—AE G EN R
BRI 1 FIA B A L T AR R (MU Y 8. a8tE
BETE AL R AR F RSN B AU
35 07 FE PR KA IR A, X ) 8 1 e 25 ) RS g AT
KIE , BAfiE 05 4k 160 7 o0 e 0L ol B AL
BB, BN EIRE R R E, B

S B 3G B R WIS L BB TR A B B
PR B FT LA 2 N 2K (8] BE 25 1 A58 1o 12 PR AL
AR I N PREGE R (B R T IHBRAFIEE
BB XT 15V T B AR, SR B A FRAE R
ARHEAE R 0~1 Z e, Bl " % .
HEHRAXMT LR

Z = (2 — Zain )/ (Zoax — Tain) @))

X 1 g 2 N ERERIE R AT ERE A,
Zonin T Towae 53517 3K R REAE I AR AR AE (R 1Y
B/MEFR K. BT &R R KA &, Hif,
Fit(J(z)) = J(2).
3.4 BEET TEsfEERD, MEGELR
ERERFHEHTZEN. RFEENREE
FRIER X MER. EREIURE T MARE
oL FEE o3 o] FEE L R B B R B TR
LR E , R 2Z . &35 N BAR, Wiz AR A
FETRMHLSHBD, M BRI S8
L AT EEEFE RN RXEFE
BERETRAHRDOMN, BB R—RR
B ZE FOERERERUERE RN XHE
T B BL B R — 33 AR e 0 I 7715 B Ac e LA 7=
ERANMFRERT KRB 6. FRARRFF
AR BEERKBRE F4 R T AR HFLLHRE.
AT LA H R AR 2 1) ) 38 B M T 0 2 7 A\ S
BRI ] REHE. 53¢ XM R, R L2 ki 1R
1. W, BB kiR R s a RIS R 7
BUL AR P, R R A R
BEHR RS, 38 SR I 151 32 UHRE. iR

W ERARRR MR ERBIBRPHER THRE
BREE EEBEENEERRS. B RARE
FU R PR R M, B R IR B R BE LA S B AR
BT FERFET LA B (BD 1 48R 0, 1 0 BF AR
D). AR XBER 0.9, FFHER 0. 2.
3.5 #KUPEH BEERFRBERKER
BEHSECRHTH. BB ENERHSHEE
BLAEBHA RN, B R AH 3 R FIRAE
¥R, TGRS RS,
THIEBRERENEE, BIARERKRE

ARES AT —A RO R e B AR R

B —Z U8UE . KPR AR £ Bk
W45 1k A . AR AT LA SR A B 1 by M i Y I 8K
HET.

A TR FARRE 1, A SCHEH T
THREAR, ST B I MR B B R
BRI R LA B KAk, RE R LR &,
NS EE B, BRI R R ECR 30, Jefalk
RSN 23 r RS, B K B AR E K 100.
A A — R R Y B IR B R S5 RE
T3 R G 5 5 B BRFE R 2707 B4R AE I, BE AR
B LK NS (B BE B Ay n] A3V FIHR T B G R
B, R R Gk, 2%, EF
R LRGN, BT KERTE, FHEE
AEE 0 KB RENK BXEMNEMR
0. 7, St HOXT R Y 4 L fA 4% A 00010111101
000010000101 , R 15% 31— 20 B AL B9 SORAFIE 4 .
St LU EE A8, R ARG MR B, KR
DA KE T EREE S M. R E
X MR 3 B,

4 DELERITEM

2 SCF) R 3T i ) o7 5 4E LA 2 5 0 oy
RHIE 25 & BORKHE 5 P ROR R YRR AE 23 [ 3 b
Y BRI R 7 REA AR IR
A5 FERE(4) B (4) TR H(4) (i
HLC3) VR A A ) AR (2), EEAR, %
BIFEARRIHOTE 25 T 6 In] — B JE U SRS,
4.1 ETXHEWMEBFMENIRER ki
W AR 7 & i E R R P R R E



%38

B F% ETRETEOERERIUBERTLEE « 315 -

B E AL H

WK BETT %

R A1

K5 A ANt

W

3 BRYEBETSE
Fig. 3 The optimal texture feature subset

BEWRREENMFTE. BROSHBYH
F A R 2 Fy AN [m] T LA o 0 DR S
ARG, ERR LR & R 2 E
B2 5, TR T LAAR 4 3K 52 (B Y 25 1 3R R
SIS E] . 3of 3 T 535 me i AR ATE B PR
PR KR35, A 55 Rl 4 B,

4.2 ZAYBBTENTEER BLUTH
BEE . SHGE S5 KN RBEER 3
MO HESEFE:Q HESS5FE:Q R/
WHEFE. AMRPRAERS SR, Y
FAEE S ECAER A A Z s K h &k
TR AR LIETIANE. &R AR
FEAS B SUE FRIE SR 45 B Y6 1 R I HFAE 548

RRABRKMAREX BER#ETHE. BED LA
R 5 Brx.

HTXRRE RTINS
ARFRIER 7 BHEA S0 A e e B
TR B AR R A s LKA B AR
451k 263,77,67,276,107,45,95, A4b, R
B R R R AR R — R R AR
A 60, F L IRHARE T E A KRR T ITAT
FEH TN IR 8 o KR B GRIET
e AN ) 7 R BE I A K 3.

FEH T L&A R 45 & S B IE B 9 4
KGR b RS LHE TR 4



316 -

BRKEER(BRHE) Faus

i

A A

K AK

B4 EFRBWEFERSEERE
Fig 4 Classification result based on spectral respond featu

HS NEmEHESSUERIRNS LKERE
Fig. 5 Classification result based on spectral respond feature and texture feature set



%3 B F% . ETRIEEENEERBROUBIFTELEE - 317 »
%3 BT BTN EBETH
Table 3 Classification accuracy assessment with spectral respond feature

Bir KA #HE

e Mot E #pt R W Kk BE EM (%)
it 239 8 10 6 0 0 0 0 263 89.35
el 3t 6 62 9 0 0 0 0 0 77 80.52
231 2 4 56 5 0 0 0 0 67 83.58
Fi &t 6 4 9 249 7 0 1 0 276 90.22
B 1 10 12 10 63 0 11 0 107 58.88
KA 0 0 10 0 8 27 0 0 45 60. 00
Kk 0 0 0 0 15 0 80 0 95 84.21
[2}-2 10 5 0 0 0 0 20 25 60 41. 67

B 264 93 106 270 93 27 112 25 990
ErEE(%)  90.53  66.67 52.83  92.22 67.74 100  71.43
BN 80.91% Kappa Z¥.0.766 1
¥4 HEGBRBERNGSERBETM
Table 4 Classification accuracy assessment with texture feature set

Bt KA fERE

g3 A Ei St R . Kk HE  BH )
p8: ) 246 5 8 4 0 0 0 0 263 93.53
bl 3t 6 67 4 0 0 0 0 77 87.01
it 1 3 60 0 1 0 0 67 89. 55
FEH 6 4 9 251 6 0 0 0 276 90.94
#igHH 1 9 10 80 0 11 0 107 74.77
FRF s 0 0 9 6 30 0 0 45 60. 00
pi " 0 0 0 13 0 82 0 95 86. 32
512 20 5 0 0 0 0 5 30 60 50. 00

=¥ 280 93 90 263 105 31 98 30 990
HEPFRE(Y%)  87.96 72.04 66.67 95.44 76.19 96.77 83.67

MAERE. 85.05% Kappa #¥:0.816 1

ML LR AT LLE ), e BRI 2R
B EER LM, AEFIERAMAN T &
Ko A BB X 5B SORRRE— 7 H R
i B B 2 ] LT 5 U B A R R o L T
5.8 B — g T R R A X AR
HSHEMMH XS NRERE, ks s
FHIES X THRE 2 R0 E BA RIREER.

5 REERE

AR X B RF R H AT SRR
B, B SR K BE 3t A R B AR — B
BE LA S R L PR AR AS [R] (4 07 35 AT SCHARAE 12
B, 3L15 2 23 NECRIRE, M AR R a2
B FAE S HEATRAELE#  A3X 23 ANSUENFIE

PR RAEREEAR. 2 5FENS
K. LWIEH R ERE R E BB R T,
BB AP AL A MU R 2848 B 5 E & T
itk 2 B AR LA [0 R 5 v 22 1 A, BT LA R 2R
LSRR B EE TR ETREB LN
EFEEF 7 R A T 2 AN N RE R
AR RALAR (BUE DB ). 15— FhFh e e
RITH B T RIESE 7 X KA R 2 34
HITRHER BT R IR, ZT AR &
TERTEGBARRRIA, RAT 2R
LA A BREE B2 RIS BCR R, B RAFE

B, AL RBIS B SE  BHRE R
BEGHE—FBRA NEAFRRRHN



« 318 »

BRKRZERARAE)

LR

Landsat 7 ETM 2@ E&, EERUHEIER
DHENEBRER EFER—EHR. B,
EREREH, ~ LSRN RERTRLEH
W BEE G LR P — it

B

BT ALRBT RAH B, £

Bk T R Bt

[1]

(2]

£3]

(4]

[s]

L6]

References

Chen X Q,Hu Y H,Zhang J. Features selection
from remote sensing image based on minimum
entropy and genetic algorithm. Remoting Sens-
ing Information, 2005, 5. 3~5. (FI&4F. 41U
%.5% E ETE/MEMREEEKERARZ
WIE%SE. BEF R, 2005, 5: 3~5).

Luo J C, Ming D P, Zhen J. Knowledge-inte-
grated stepwise optimization making modal for
spatial feature mining and its application in re-
mote sensing image classification, Pattern Rec-
ognition and Artificial Intelligence, 2005, 18
(6): 735~743. (BR&UK, BIAN, B 1% %
FHRIAMFEFERL FRZEE R H AR
BERSEPHNA. XRS5 ATEE,
2005, 18(6): 735~743).

LiuZ J. A study on land cover feature extrac-
tion and classification using high dimensional re-
mote sensing data. Ph. D Thesis. Beijing: Chi-
nese Academic of Sciences, 2003, (X|iFE. &
S RO T R AR R R, b
B 2B B R R 208 3T, 2003).

Li Q Q, Cheng C Q@ A new intelligent matc-
hing method for remote sensing image. Remote
Sensing and Arial Photogram, 2006, 3: 44 ~
8. (ERE BRE -BHRNERRGEE
BT . ERSMEHE, 2006, 3:44~
48).

Wang G M, Sun L. X, Waveband selection in
optimized classification of high-spectrum RS im-
agery. Dongbei Surveying and Mapping, 1999,
22(4): 21~23. (EHE, HLH. BkiER
BRI RSB EE. KILW L, 1999, 22
(4):21~23).

Xu ] B, Hong W, Wu Y R. The study of re-

[7]

[8]

(9]

(10]

(11]

(1z]

(13]

mote sensing images matching method based on
wavelet transform and genetic algorithms. Jour-
nal o f Electronics & Information Technology,
2005, 27(2). 283~285. (txHtM, 4t X, 2—
B E TR LB EE SR BRI A
TR, 81 515 8 2%H, 2005, 27(2).
283~285).

Xiong X H, Qian Z B, Wang R X. A remote
sensing image sub pixel matching combined ge-
netic algorithm with least square matching.
Journal of Surveying and Mapping, 2001, 30
(1): 54~59, (REXHE BRI, FATE. @GH
EERNCRENSGAMEREABRTRER
BC. W42, 2001, 30(1): 54~59),

Xu G L, Cheng Y H, Mao H P, Selecting fea-
tures of leaf images in tomatoes based on genetic
algorithm, Computer Engineering, 2003, 29
(D). 157~159. (R#EH.BAL, EFE £
TREFENEREMN FEREELE HE
HLT#, 2003, 29(11), 157~159).

Adrian D. Feature selection for texture analysis
using genetic algorithms, International Journal
of Computer Mathematics, 2000,74 ; 279~292,
H. Yoshida, R. Leardi, K. Funatsu, et al.
Feature selection by genetic algorithms for
mass spectral classifiers. Analytica Chimica
Acta, 2001, 446, 485~494,

Yu L., Zhao Z T. A convergence rate analysis
method for route planning cruise missle based
on genetic algorithm. Journal of Nanjing Uni-
versity(Natural Sciences),2007,43(2); 187~
190. (B &, Q0. EFRMETRNIKMS
PO A28 A0S0 W) — o S5 B 5 k. B K2
EMBREIE),2007,43(2); 187~190).
Zhen H, Pan L. Genetic algorithms and its ap-
plication in the selection of image threshold.
Journal of Wuhan Technical University of Sur-
veying and Mapping, 1999, 24(1). 20~23.
B & B aEREREERKRER
BobpyR . R R K% ¥ M, 1999,
24(1); 20~23).

Chen B, Hong ] R, Wang Y D. Optimal feature
subset selection. Chinese Journal of Comput-
ers, 1997, 20(2); 133~138. (Bk . 3K



®3M

L F%. BT RE AR BRIN QLR

- 319 -

(14]

(15]

[16]

(17]

F, TR BRFEFRERRE. THEHE
), 1997, 20(2).: 133~138).

Liu YG, Li X M, Zhang W. Feature subset se-
lection based on genetic algorithm. Computer
Engineering, 2003, 29(6): 19~21. (X|EH,
W% A ETREELOBETFRE
£ HELTE, 2003, 29(6):19~2D).

Sun L, Wang X. A feature selection method
based on genetic algorithm options and Euclide-
an distance among all instances of different
class. Computer Engineering and Application,
2004, 21; 178~181. (v FE.E & —FE
TFast R A 025 P 26 18] BE B 0 4% B 00 R AR AE
EEAE TRV TESMA, 2004, 21:
178~181).

Zhao Y, Liu W Y. Research on feature selec-
tion using genetic algorithm. Computer Engi-
neering and Application, 2004, 15; 52~ 54,
(B =, E— ETBREFRNBTELES
Tk BN TR ERIA, 2004, 15: 52~54).
Koller D, Sahami M. Toward optimal feature

(18]

(19]

[20]

selection. Proceedings of ,International Confer-
ence on Machine Learning, 1996.

Shi DF, Qu L. S. Application of genetic algo-
rithm to fault feature selection, Journal of Vi-
bration, Measurement and Diagnosis, 2000, 20
(3): 171~176. (LK, BRE. RIEHEE
MEFEERE P AR, R WEE5L
B, 2000, 20(3): 171~176).

Shang L., Wang Y B,Wang L, et al. An image
texture retrieval algorithm based on colour co-
occurrence matrix (MCM). Journal of Nanjing
University ( Natural Sciences), 2004, 40(5):
540~547. (B W.BEW.ET R% £FH
GBEEMYAEREEDS MCM. R K#¥#R
(A%BE), 2004, 40(5): 540~547),

Wang X P, Cao L M. Genetic algorithm-theo-
ry, application and software materialization.
Xi’an; Xi’an Jiaotong University Publishing,
2000, 21~22. (ENF. Y8 @i H k-4
W NASKRAGLR. AR HE0EKEH R
#t, 2000, 21~22),



ST B R R R SO [H hGEE ..

fE#: WA, AWiAR, A K%, Feng Li, Li Man—Chun, Li Fei—Xue
= TR IS R R, R, 210093

% RO (R [STIC[PRU]

BELH) 4 JOURNAL OF NANJING UNIVERSITY (NATURAL SCIENCES)

i, &0 - 2008, 44(3)

E1ER ¢ E 21K

L BB, BIDE. SRAE R T d /N R A 025 ) B S P G AR I 4 I TR SO - i L 2005 (5)

2. JEBIR. BIANE. AL ook B BRI B TSR 2 W R AE 0 SARTZ AR Y S JUAE RIS 5 20 26 h B ) DI T
W] -BEU 5 A T AE 2005 (6)

FIEH R A b 7 s R IR R I 70 FEFHE L2408 30T 2003

4. AT AT RO )RR IR G BE DL AL s VA DI SCT - 328 K 2006 (3)

BRI, Mmoot R A 3 SR Bk 1 DI TE ST - 4 b 2 1999 (4)

PR PRSL. SR B TN A LA IR S B TSR EE I DI T S0 - Ay 5 4 H AR 2005 (2)
CREE B TARSE BUEERAS S IS A R G T RS IUAC DWITHe ST -4 A4 2001 (1)
o). BRI BEP ET R EEI M AR AL B DR ] - EHL LR 2003 (11)

I

o

>

-3

.°°

9. Adrian D Feature selection for texture analysis using genetic algorithms 2000

10. H. Yoshida. R. Leardi. K. Funatsu Feature selection by genetic algorithms for mass spectral

classifiers 2001
L1 PR ARV FE T bt S A A2 R ) Tl AT S5 P 5 075 9k DIR853 ] = s ORS 243 (CH ARBRE1R)
2007 (2)

12, 8855 Wil A% 500 MO A PR B A 1 Aoy o 1 DT830 ] =B 2 BHEOR 22 243 1999 (1)

13, B, PR, EMAR SRl 1SRk i LI S0 =i SEHLAE A 1997 (2)

14, R 53 [H]. A2z, gk, 9245, BRI, S P Jk T 0L SR AR AL 1 Bk DT830 T - o SEHLRE 2003 (6)

15, AV, BB I T A AR 2 P S ) B A 30 PR TR R TR IR 3 0 vk DI T 3] - T ST R S )%

2004 (21)

16. B 2. RME— Sk T AR AR RAEE R 2 DI TR 3] - o EHL LA S 0 2004 (15)

17.Koller D.Sahami M Toward optimal feature selection 1996
18, SRR, J AL AR STVAAE MOy IR P 1 S T DT 3] -4l . K5 2 W 2000 (3)

19. k. B M. Fo FE T U A SO AR R SEVAMOM I TR 30 ] - B OR22 25 4R (B ARBLERR) 2004 (5)
20. /NP B LSS . N SRR SEIL 2000

AR (625)

LAFRE SC 9K 2. Dy o fim, T TN . ﬂ%. Zhang Yun. Fang Zongde. Wang Cheng. Tian Lili.Zhao Yong J&T-4H

A SEVARIRBEMNZE 90 2% 51 A ond i B U0 — o SRR 55 4 1612009, 17 (6)

PR T R T B ARSI AN AR G A (¥4 A RBE I 25 1 5054k s RN B A AR REA B HEAT SR, (HRBEA R 100 46 f B 22 19 i e o Bt E 3|
YRILTE H B, G250 2 U AR, S HUR PSR, SR AR Sadond e 2 Lo 9 32 LA e 2 0 22 B AT Ak, £ 4 RV Bl A R 0 4%
1Rt AR ; 352 S ok 0 R AT SR IE S, DS P A RE AR AR A%, A N\ 0 00 2 A T U5 5 0 s S s SR, 5 e 0 vk AR, L 5 T i
HE IR,

2. WITIE3C 77 L WAN Zhou—zheng HET/Mpe RS RIEAR TR I e i 2 W — AR B 7 £ R 2009, 31 (4)
2 LI e, Bt T — T R 0P R SR RS PV B 2 I B AN A 103 955 BB A, S8/ R
TR 0 SO G SRR 0 SO . SR SR kA AT PR AR, R 15 0 S K IRTT A . B, H 1 LI S A 28 R 5 0



http://d.g.wanfangdata.com.cn/Periodical_njdxxb200803010.aspx
http://g.wanfangdata.com.cn/
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%86%af%e8%8e%89%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%bb%a1%e6%98%a5%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e9%a3%9e%e9%9b%aa%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Feng+Li%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Li+Man-Chun%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Li+Fei-Xue%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%8d%97%e4%ba%ac%e5%a4%a7%e5%ad%a6%e5%9c%b0%e7%90%86%e4%bf%a1%e6%81%af%e7%a7%91%e5%ad%a6%e7%b3%bb%2c%e5%8d%97%e4%ba%ac%2c210093%22+DBID%3aWF_QK
http://c.g.wanfangdata.com.cn/periodical-njdxxb.aspx
http://c.g.wanfangdata.com.cn/periodical-njdxxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e4%bf%ae%e6%a1%a5%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%83%a1%e4%bb%a5%e5%8d%8e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e5%86%9b%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_ygxx200505001.aspx
http://c.g.wanfangdata.com.cn/periodical-ygxx.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%aa%86%e5%89%91%e6%89%bf%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%98%8e%e5%86%ac%e8%90%8d%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%83%91%e6%b1%9f%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%b2%88%e5%8d%a0%e9%94%8b%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e7%a7%8b%e6%99%93%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_mssbyrgzn200506017.aspx
http://c.g.wanfangdata.com.cn/periodical-mssbyrgzn.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e6%ad%a3%e5%86%9b%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Thesis_Y557161.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e5%90%af%e9%9d%92%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%a8%8b%e6%89%bf%e6%97%97%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_yxjs200603011.aspx
http://c.g.wanfangdata.com.cn/periodical-yxjs.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%9b%bd%e6%98%8e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ad%99%e7%ab%8b%e6%96%b0%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dbch199904010.aspx
http://c.g.wanfangdata.com.cn/periodical-dbch.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%be%90%e5%bb%ba%e6%96%8c%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%b4%aa%e6%96%87%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%b4%e4%b8%80%e6%88%8e%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dzkxxk200502029.aspx
http://c.g.wanfangdata.com.cn/periodical-dzkxxk.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%86%8a%e5%85%b4%e5%8d%8e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%92%b1%e6%9b%be%e6%b3%a2%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e4%bb%bb%e4%ba%ab%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_chxb200101011.aspx
http://c.g.wanfangdata.com.cn/periodical-chxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%be%90%e8%b4%b5%e5%8a%9b%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%a8%8b%e6%9c%88%e5%8d%8e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%af%9b%e7%bd%95%e5%b9%b3%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_jsjgc200311051.aspx
http://c.g.wanfangdata.com.cn/periodical-jsjgc.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Adrian+D%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-njdxxb200803010%5e9.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22H.Yoshida%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22R.Leardi%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22K.Funatsu%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-njdxxb200803010%5e10.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-njdxxb200803010%5e10.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%99%9e%e8%95%be%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b5%b5%e5%ae%97%e6%b6%9b%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_njdxxb200702012.aspx
http://c.g.wanfangdata.com.cn/periodical-njdxxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%83%91%e5%ae%8f%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%bd%98%e5%8a%b1%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_whchkjdxxb199901005.aspx
http://c.g.wanfangdata.com.cn/periodical-whchkjdxxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e5%bd%ac%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%b4%aa%e5%ae%b6%e8%8d%a3%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e4%ba%9a%e4%b8%9c%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_jsjxb199702006.aspx
http://c.g.wanfangdata.com.cn/periodical-jsjxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e5%8b%87%e5%9b%bd%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e5%ad%a6%e6%98%8e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e4%bc%9f%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bd%ad%e5%86%9b%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bb%96%e6%99%93%e5%b3%b0%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%b4%e4%b8%ad%e7%a6%8f%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_jsjgc200306008.aspx
http://c.g.wanfangdata.com.cn/periodical-jsjgc.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ad%99%e9%9b%b7%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e6%96%b0%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_jsjgcyyy200421055.aspx
http://c.g.wanfangdata.com.cn/periodical-jsjgcyyy.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b5%b5%e4%ba%91%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e6%83%9f%e4%b8%80%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_jsjgcyyy200415018.aspx
http://c.g.wanfangdata.com.cn/periodical-jsjgcyyy.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Koller+D%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Sahami+M%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-njdxxb200803010%5e17.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%8f%b2%e4%b8%9c%e9%94%8b%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%b1%88%e6%a2%81%e7%94%9f%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_zdcsyzd200003004.aspx
http://c.g.wanfangdata.com.cn/periodical-zdcsyzd.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%95%86%e7%90%b3%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e7%8e%89%e5%bd%ac%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e4%ba%ae%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_njdxxb200405002.aspx
http://c.g.wanfangdata.com.cn/periodical-njdxxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%b0%8f%e5%b9%b3%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9b%b9%e7%ab%8b%e6%98%8e%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-njdxxb200803010%5e20.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e4%ba%91%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%96%b9%e5%ae%97%e5%be%b7%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e6%88%90%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%94%b0%e4%b8%bd%e4%b8%bd%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b5%b5%e5%8b%87%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Zhang+Yun%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Fang+Zongde%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Wang+Cheng%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Tian+Lili%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Zhao+Yong%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_jsjzdclykz200906026.aspx
http://d.g.wanfangdata.com.cn/Periodical_jsjzdclykz200906026.aspx
http://c.g.wanfangdata.com.cn/periodical-jsjzdclykz.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%b8%87%e5%91%a8%e6%94%bf%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WAN+Zhou-zheng%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_jckxjs200904017.aspx
http://c.g.wanfangdata.com.cn/periodical-jckxjs.aspx

PG FRAEREA T RE S BT, U2 W, 1207 ik MR 12 T L1 A i, LA )32 ) I T 55t

3RS B4 SET A I GRS REAR S T AT 2008

TEALGE T W R R R R I 5 vkh T BRI AT 5, MR IR SR SEAHIE R i SO & 2 AR BT SIS, K2 MR AN IR AR . S
ST PG ISR AAL VU HIHESS 6T P9 2 IR S gm 4R () BB AS 2 o el B 8 sl R AL 35 PG A R 3 B e WIS B 18, ORIk 4w 4l
SRUCESR B R EREAT DU 0T 552, FFARHE Lxaxbx 3 ) € R BE 5 5 4 PR MEA TR 22 o G0 S0RIAIE, 20V IR SRR LUl 3 1 i 3R R4 e it
S, W EEERAE RO AR R ILEZ . BT HIRRR, S e R AVE . SO T IE TN B O R R R 2 v, IR
FEF— D7 IR T RO R AR R A R« AL ) B PR A A 22 R s 5 — D T AR B A% S A ) S B I SRR . 52
U LE PRI G TR RACR . R, ARSI AT A AN AT 1B (1) TR LRI R BT B 2 F ORISR, L8 A74E
BB (RIS T BRI RS, DRI T3 G b8 6 BN S RN o X BB R R B 18 S S TR e M A k-
means RIS AEAEL I RAHE TSI TR FRESLIR . BUGHTRI B L0 45 LR, AR IR TGRSR L, AR E L
FIUA M HE T4 S0 (M k-means A BTV, HATBCHRMIRSICHIE . I, SCPEY T /SRS 4% (HSV. YUV, RGB. XYZ. HSL. YIQ) LUK SFHRMINAL
HSVEEA 1577 P LU K SE A 45 S, I HL 32 P (00 (0 RSO B AIE LA S S0 B AR IE R T GRS R, SRR T T A P38 S/ A0 M ) S0 PR i R
AR CRRFIE SR 5, FEEIE LI T R P ACE A IR B, A T LS R R B, 00 8 S A A 2% 2 S e il S
IR RER . SRR ), IXFPHIERA TR R AR

4SRRI AU R AN PR AR AEEE R 5 5y S 2006
S 3 AL 20T 7 U S PR V2. 197 RGP AL A RS M 772 025 1 LB B P A S BUL I 7 i

Wi — P 2k B R ARG T, A S, AR R SR, OF HORKSR IS TR RSB RSN A LR AN
BN RINHER T AT, X Rt AP RIS (K F S, R T AR B (R AR B . RPIE SIS R A 4 70 U AE — MRS, S it
FUT AR SR IE PR, DFRRFAERERE AR IS R T AR A2, IR T2 N4 4. S A H ML I, S E TN

FERFIESEIOT M0 AR, ARSI BRI R ER b, BRSO R AR R R A e btk I A & S8 BR BRI B
£ 1) € SR AIE R T DO I S5 6 R 1 AN SO TE SR IR SR 2R S5, DM BN AR 5 A K — R A B 3 —— =i
BN R A4 ISR, T A R AR BN B RS EEEIABEAN, A MMIRFLIE PR R T 20 D1 e 0 5
W, JRIE IR E S A B2, SRR SO AN M ) SCRARFAE AT IR P SR 5 0 WA S5 A A SR R T 25 (R A8 R R S AT — ik, 3
AT R g ST AR R, TR BRI i He e — SR IR PR SRR R T X EE o JE AR SCBEVE T U 22 99 2% 14 7 RS AT
FANHEAT YU, BERSAE D REREA NG UL 1, 3 BVEAF 1 2 AL

5. LIRS0 MR SRS G431 2004

P15 53 T e PG A 8 0 S A, U T SRR 0 1) S, A 7 S A (R AN B S I 2 R U A B P IT TN Dy 77
2oy 7%, AR B H HA IR ANEEAE — RIS 77 5. I8 SO T SO B R B L AR R AR RSB, A4 T e TG vt s ) / s
IR BCHRAIL P U7 T DA BRSO SR S A28 I 265 1) 23 T S35 1 0 SCE Y T RE A AE 1R L8 L, e SETREAT Tk, JFHEAT T D 0SB %S0 2 T
PR = (1) 3300 AN [7) 53 T 48 A5 L5 20, oSl ) 64 ORI 0 A WA B 5 SR A 12 SO0 S0k i 7 M BN Laws RE AR 25 ¢, b S0 P 4
T () PR HEAT U7 S, UG TR IR (2) 5 MR SO AN AR AE. 2 T R R, K0 R Laws BEBAHAE A, 4301 8 1 15
PTG e AL S0 % VSR 5 ) L (KA1 3 53 TR AR, A8 0 SORRFAE. PRFAELEAT 222, S8 MR I3 ). A% 3O L7 EREAT T 07 5L 5L 56
- (3) U SARBE AT S B A3 FIRS, 5 VR I /DN, A8 5 A (KRG AR AP 5 SR, K A4 0 P00 5 1 2 AN, 32 by 10 S A S M )5 BB A
TERLYE. NPT IAT RAFAI SR FARE RO AR AL, IR A2 SCREIX PRI VAR 45 4, il KL B RN AR 23 5P /B B BRSO BRI 73 5, IS
T RUFI I B, (4) Ly 1 5 199 265 45 R S RIBE A 22 199 2% £ T8 i At 99 26 Al /AN BE 78 20 27 STREAKI s LK, WU 5t Bk P05 FZ AR 8 ) P15
T L. AR I )R, 2 SCSR TR e STV UL ARBE 28 99 255, 1 SV AL B 2 e SRV S R 45 . Sl DAk, RBE S I 2 SE R IR S ARPERRAIR T, 272
LI T, SEAE A ER 2y E

6. 2N I AT SO BT e UG L X R UG o e R T EAT 2007

11 DI S P S TR S5 B PR BRI ST Ao 1 DM B A P B, Ly Mo 2, HhBRRR, AERB IR I T s
TBEIX R A ARG, BN AL TR PR A IR o AT B0 e L (R R PMRAT 2 AT R A3 K073k, 18k H TRE IR S a fE  R PE fh
s SRAMAR T W NAFIE I 402, MELAIRAF RO SEBRIA 40 SR A S o AEREAT L DR KBS AN 2SI, BESEARR U K B i AR, A 7% RS L2 PR GiE
G IR o SO AEAE g FE LR G T A 2 PV REIE . —, B RSF FEUR A 0 2 1025 ) 43 A 1 — R, i ELARE D JB S R e P e B oy
FEOFRME T ANk FERMR KR IATL . TR EE 3210 0 A Jm o IR PR IR W0 5 A3 R AT R R o ARSCAE M i L Hb R A
FRI (2005-2020) 54~ BUH I 3C4% K, AL I % 1T KBS HU ST X, R Landsat 7 ETM+Ax (ARG, X SORRAE P S0 LA R SO AE LT 04 1L
[>X 328 S P A 43 2 1 R B AR 5 5 A TR IR N IO S o 2 SRR P9 28R 5 45 18 (456« (1) FE S TR X 328 1 P LR b ) 10y S0 PR A
3ERD 1, SRR A7 ISR ISR E . 1 0 A BT AR S B BT O SO AR, I 00T XL, RSO A8 57 R B0 H 13 X 13y fef vy 43
PEE LRSS, IR R T8ASUHAE . SRS HIE BRI R R, Tk, RHAIRobertH\ Prewitt$F, Sobel & HCannyH 5 PUff
N F TGRS AT I A5 B BRI, A BT IR GBS, X AR LG AT T 58 VE 5 5 ARG A VR, 258 0 HT 2 J5 A M Canny 514
BOESLF, VH SIS BIEE T A BB LA AR (1) 15 S B AIE (2) T3 W RIA A 11 7 645 20234 15 T A AL GoAT R I BCHARSE (A8 R FE LR
FERETEAT BISAN SO, AR —B0 SR AT U 15N SOMAFIE) o ZEXT RIS AT A3 VEIE S bR v LU 5, LA 28 Py IR B 41 A& S e B, R it
AGSTEX R 23 SO AE AT RAIE I, A9 5 — 4L i O SO AE AL N I AR SO AE T80 BRI LLRE, 6, M HE0E, HISC, BRI
B, WIESAGAIINE, IIETT %, AR, W, (3) 432 FELCHARAE « TR 025 DR 2o L1 D S PG U 5 4 S ), 3B 4 e it
W S RS A FSG ARE 25 TRD TR Bt b, AT TR E 23 ) P R MRR  2R, Re 7 b i SRR PR AE « SOHRRAHE SR A S B R Y 4L e
JEARFAE A B JGR (  18 0 SR FE TR A R AIE 5 1R Ry X= (x 1, %2, eeeee X6) o FRIERCIG U RRFHE ST, ABTFFON 256 1% EREAT TK—LA e, JFRIGHT
PN AIPCL, PC2: [N, AN SIS AE AL R SFEAFAESEY= (y1, y2, «eer v9s )5 EMUTBAS AR S IR, 2= (21, 22) . dE, PRSI
EAAT=(X, PC, Y, 7)), FERF AR L4y JVE A WF R X M) HBREAT T 902 (4) WFFC AW« OHEF 6 AL K 53 SRS 15
80.91%, KappaZ%L40.7661; @F FERFAE AR (A, 5 52 6 i i) SR 45 2 TR RE () 40 FERE E 482 32%, Kappa R #H0. 7831
@i AR HE S5 5 SOTRFESR 10 53 JERG I 4985, 06% , Kappa ZRELA0. 8161, IREERRW], XEFHTOG LKA, SO HE R R 4 B
FUBRI U 55 43 20T DU L M 336 0 S IR B o SCRRRAHE D TRIZE 17 115 223 00 LA & LU A5 T S i e P M JT e 864 8 99— D T A8 T AR e X
G AR HBIR (W52 57K A o PR HE AR N D00 2 A 3 7 bt sl b e LA W S ) 3 A A 1) T R /B I 2 5, b T AT 2 1)
1353 o

2 SR (24%)
L. TR ) RO G KBRS I8 30 - B R 2009 5)
. HSHENE. FTE. WRPREE 5T AR Rl (RS S K 3 M BB R I P 3]~ L R

2008 (4)



http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e4%bb%a4%22+DBID%3aWF_XW
http://d.g.wanfangdata.com.cn/Thesis_Y1398181.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%91%a8%e9%a2%96%e9%a2%96%22+DBID%3aWF_XW
http://d.g.wanfangdata.com.cn/Thesis_Y1040293.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e6%99%93%e6%b3%a2%22+DBID%3aWF_XW
http://d.g.wanfangdata.com.cn/Thesis_Y584059.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%86%af%e8%8e%89%22+DBID%3aWF_XW
http://d.g.wanfangdata.com.cn/Thesis_Y1434518.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%b4%aa%e4%bc%9f%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e7%b4%a0%e7%8e%89%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%8d%93%e5%8a%9b%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_njdxxb200803010.aspx
http://c.g.wanfangdata.com.cn/periodical-ckjs.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%82%b9%e6%98%a5%e8%be%89%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%b0%b9%e9%9d%92%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e6%80%80%e4%ba%ae%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_njdxxb200803010.aspx
http://c.g.wanfangdata.com.cn/periodical-hnqx.aspx

ARG http://d. g. wanfangdata. com. cn/Periodical njdxxb200803010. aspx

TFEIN T 2009410 13 H


http://d.g.wanfangdata.com.cn/Periodical_njdxxb200803010.aspx

