a1 HIM
2008 4 5 A

LR (A RBHEAR)
ACTA SCIENTIARUM NATURALIUM UNIVERSITATIS SUNYATSENI

Vol. 47 No. 3
May 2008

vl B P IEALR SR 5 Ferbi R

ko R, Mg,

g #, il

(1. #LRFEKREFRERFEHL TS, & S M 510275
2. P RFWEAFZENRFR, & 7N 510275,
3. HBIAFERIEZ, & SN 510640)

8 B SXHERBAA PRI, SRS, 0T R R R B R I S
BT 5 A R AR D B B SCR BRI B M, B T H B R IC S B 38 A R B2 51, 3R A
SRR AT AR, FEGRERFICN LIRS, ARIE T REM SR BN T M T R
BHIRDRIKBER DR R RRR , FURER D RIRBIGE A RBIRE, B4 2HHE k5
92.9% o HEAMREALL, FELER LN S IREEER

S BB BN ATER; ek
FESKE: m83.8  THERIEAD: A

BB A B AR RTT R FIFHIEA, LA
F BRI R A T B, FbRE B
PHH 2 BIrE . TRE B AR T —
MHIERIEY, BT EATENE I, NE
SR PR B M R R BB — E R E
P o TR R R A R B, LA A
AR5 IR ME BN 2 UM S W SEBRIB I, 2
SRS R

BRI B G5 BT . 29k, 1
W, W BG_E YRR B SR, SRR T4
KEGRH  BEBREG SR T EEES N
VB RANAE B 2, AR R BN T TS
B+ 00 T T 53 JS M0 K3, (ER IR 4 5%
SR ARG T OB AR 0 6 R 5 A R
BERT S T W 402K B AR A S5 B R e R
Kby, SAREEAIRE, HRHTREE%
BIREREE, 558 BHWRMLHHERY . B
BB R A IR 5 0207 v e 3 T2 A 235 B 4
A5 BRBCAI BB B AREE , (BB BRGSO 2 1F
AAAES, TE T M2 AR SR, AR
S D BLSE M — BB 3 25 43 A L

FT, T2k —s A\ TH A% R
THHEH I, OFRE e kTR
DEATHRERES, HOBHWD AT K
PRAAm R, AR AR i 1 ShREL, A

« UGFEEH: 2007 -11 -12

SLERS: 0529-6579 (2008) 03-0128-05

THRFZEZRS (Artificial Immune System, AIS) 2
i B R IE RGN RE—F AT RE i, Bl
LIS AY TR B ARSI HOR, BT
MR, AT, HEYL IR I
B, 856 T8 MAMSMYLA IS RER
s SERERNEITERR, NTHREH
BER—FAESBI Ik, HRE SRR N
B, RIENGRERREEMSHMEIAASH
A AGE R, BT AIS KBS, M
PB4 2 RS B T AR T B B
A, B4 ATS Fi T UK R 3 IR 5T M AR 2 o
Bhfe R U R TR AIS (BB IE B 4
K. AERGIANLRIERGM TR L EE
BT P B 2K, R 55
RPREIE . JRTRE . B PRES
1 N LAER
1.1 Bz

B R GRS N AMRHA A S 32 R
H R I REAR N S BE o HBE R SEHH YR 40 ffe 2

K B 4UMA T 4T, B 4IMi EERER L

ok, T AN EENPUREELGE, T M7k
WAEER, — BRI AR 3k © 9 B IAAT S 2
e, URPIEAZIRRRE . REEEREE
T, B AU, SASEHRERTA—, MG

E&TH: ERARBFEELSEHTE (50579078) ; J"HE ARFISEELWHIRE (04009805)
1EBEN: KR (1974 F4), B, #HLu54; BRBEAN: §5,; E-mail. Onlyzsu@ yahoo. com. cn




B3M i R FREREEAEBRE AP 129

AR ER, BB Y S R G A AR
SEBRRRL B, BIESUAT A BRI . Sok
B, RRIRAZEN o — IR A TSR B v A

W 1 7R

& AR
!
AL R TR

]
ToREIEEE
!
PUA PR B

"

PRI

El 1 ATHRBERGABR
Fig. 1 Structure of Artificial Immune System
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Fig.2 Guangzhou TM image (5, 4, 3)

ST XN Y E B R B R . BRIL AL
WSEACRFER SR . RE, K B 13t )
FARBURN A F sl . LA, KR, RE . Pk
PR A 6 25, BEPERRER 6 B ISy 6 M
BAERPUR R 2 B & X TM 102 BIRFEPLR
B, I AR SRAE SR 43 285 SR, TR
Ag = (band;, band,, -+, band,: C), C HFyXfRL
2. REEZ SHENPURBTIA— b3, Y
GRE W REAS O 1500 A, TG E B 4% 4B 1 B AR
1200 4>,

=L (2) BENAATIGYIAR, SR8
R IARE, HAT SRR R, AN SCHEAT T 100

IR e, iRt it

PRIORS I, R EE AT ST RS S B 3 B T,
PURMBUR R 2 BT RS, =T

thkani 3 fiom

1.00

095 |
0.90
R

2 0.85
e
080 |
075 |

070 1 Il I L L L L L 1
1 10 19 28 37 46 55 64 73 82 91 100
IERIRE
B3 ZRA AL
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‘maximum likelihood classification

ME 4 FIR 1T ATLIEH, RA AIS ST FEE
WIETIRRAR 0T, SR, TFR . L
AR K A 355 DA TR R S 40 X35 P 3 S TR 4 7 S A e
o, SFREE LR LH A
VXA B SR B, BRI LB B 2RI
AR R, RARREE EiRE T TM A1
RNEEE . ARERE, VBRI AR ARG
T 80% , KBIRIEARREESR, HESH
AL, REEENBAR, eSS 2ER X
B SR ] A Y S B FH 30 O




%34 i RE%E. nEEBERIREREEA LTI 131
A1 LBERBRRRAMA R ERYGLS EHE
Tab. 1 The precision of TM image classification %
MR T 1L Kbk R FEM  kH B
TR 94.5 95.3 98.2 83.1 97.7 82.8 92.9
BRAUIRE: 92.4 87.5 96.2 82.7 97.6 84.6 89.6

BRI, BT BB B
HENEREN 92.9% , HEBAMMRERE 3.3 1H
AR TINETURM RIS RR, FOMee
1 B A TP & R A DR T 1B R R
5%,
4 & I

N T A58 2 G ) T e G 430 Bk T B R R
SRR RIE . BRI, RTS8
BIEATRINGEIR A ESD, FUIGEA R
BRHMSHI A SR M ARG R FETR
P 1 R SRR PR AR S 2 A L R N T T 32 ek
SARBUR PSS SEBIUERT, AR SCBHH I e R R
W RIFHGE T AIS B SINIRTH R RE, AR
TIEZR G5 25 P Y [RS8 AR SR ) A 8 L )
s, R TREIDIREE ., W5 REAMURE
R LLEE, JOREERENCR A T SEG IR T HRRR
LR R BAR, U T SE R A R T RE S IERS
S ARES B ARRIIRRE, PRIE T XY ZRER I 2R3
8, M8 T BRI, H95 T BRI
B, EA AT OO R R DT o {E TR R
TR B AR LA S Rl AR P 46 PR SR B )
R ELA Tt — P
Bt BNE A T AR R R

S5 30k :

(1] 2R cart SRERREMER S LA M]. K
L DR KA H i, 2000.

(2] MRk, ROend. Bt AT [ M]. Jbat. U4 iR
#t,1990.

[3] ARULE,BHUR. CIS WY T BT RN BB B I)

KRBT WREER,1997,26(4) 1328 -335.
SHU Honglei, MAO Zangiu. Knowledge based image
classification approach supported by a GIS []].
Geodaetica et Cartographica Sinica, 1997, 26 (4): 328
—-335.

[4] ATKINSON P M, LEWIS P. Geostatistical classification

an introduction [ J]. Computers &

Acta

for remote sensing:
Geosciences, 2000, 26:361 -371.

(5] XWNF,BE, R, % —FETEWREZ RN
B RS2 1k (T]. R ER %D B HBRA 2,

(6]

(7]

(8]

(9]

(10]

[11]

[12]

[13]

2007,37(10) ;1400 - 1408.
LIU Xiaoping, LI Xia, PENG Xiaojuan, et al. Swarm in-
telligence for classification of remote sensing data [J].
Science in China: Series D Earth Sciences, 2007, 37
(10) ; 1400 - 1408.
WG, JELR I, W, B R 2 R PR AR R ST R
# Lt 3/ H A AR 250 T]. BARBTIR R, 2001,
16(2) ;179 -183.
LUO Jiancheng, ZHOU Chenghu, YANG Yan. Land-cov-
er and land-use classification based on remote sensing in-
telligent Geo-interpreting model [ J]. Journal of Nature
Resources, 2001, 16(2): 179 - 183.
XN BRE, W32, 45, I RO RE 42 IR s T
fE B SHLR AR (T]. s ERL: D B skBag,
2007,37(6) :824 —834.
LIU Xiaoping, LI Xia, Yeh A G O, et al. Discovery of
transition rules for geographical cellular automata by using
ant colony optimization [ J]. Science in China (Series D
Earth Sciences) , 2007, 37(6) ; 824 ~834.
PhAEE TR R, RETE, ¥ BT AT RERGNE
BG4 T]  BIREEAR ,2005,9(4) :374 - 380.
ZHONG Yanfei, ZHANG Liangpei, GONG Jianya,et al.
Remote sensing image classification based on artificial im-
mune system [ J]. Journal of Remote Sensing, 2005, 9
(4):374 -380.
FORREST S, PERELSON A S, ALLEN L, et al. Self-
nonself discrimination in a computer [ C]// Proceedings
of IEEE Symposium on Research in Security and Privacy.
Oakland, USA, 1994, 202 -212.
DASGUPTA D. Artificial Immune Systems and Their
Applications [ M]. Berlin: Springer-Verlag, 1999.
REME N, BRAGAR, 45, 08 RSSO RS T A
LA M2 BLT]. RS A 3hk,2006,30
(6) ;57 -60.
XIONG Hao, SUN Caixin, CHEN Weigen, et al. Artifi-
cial Immune Network Classification Algorithm for Fault
Diagnosis of Power Transformers [ J], Automation of E-
lectric Power Systems, 2006, 30(6) ; 57 - 60.
CARTER J H. The Immune system as a model for pat-
tern recognition and classification [ J]. Journal of the
American Medical Informatics Association, 2000, 7
(3):28-41.
TIMMIS J, NEAL M, HUNT J. An artificial immune
system for data analysis [ J]. Biosystem, 2000, 55:.




132 FILREFAR (ERPHERR) _ 47 %

143 - 150. [17]  Fhefdd, okt AN 50 F 2 (M), dbat: B
(14] ZHONG Y F,ZHANG L P,HUANG B, et al. An unsu- AL, 1999.
pervised artificial immune classifier for multi hyperspec- [18] HAMW,ZH: ATRERG: JEH ER ST EE
tral remote sensing imagery [ J], IEEE Transactions on B[], HENFR,2002,25(12) ;1281 - 1293,
Geoscience and Remote Sensing, 2006, 44(2) ; 420 - XIAO R B, WANG L. Artificial immune system: prin-
431. ciple, models, analysis and perspectives [ J]. Chinese
[15] ZE%. iHENGREEIM]. Jbat: 7 Tl R, Journal of Computers, 2002, 25(12) ; 1281 —1293,
2004. ) o [19] DE-GASTRO L N, VON ZUBEN F J. The cloﬁal selec-
[16] BURNET F M. The Clonal Selection Theory of Acquired tion algorithm with engineering applications [ C]// Ge-
Immunity [ M ]. UK. Cambridge University Press, netic and evolutionary computation conference. Nevad-
1959. . a, USA,2000: 36 -37.

Clonal Selection Algorithm for Classification of Remote Sensing Imagery

ZHANG Ling' , CHEN Xiao-hong' , WENG Yi*, WANG Zhao-li’
(1. Center for Water Resources and Environment Research;
2. School of Geography and Planning,Sun Yat-sen University, Guangzhou 510275 ,China;
3. Department of Civil Engineering, South China University of Technology, Guangzhou 510640, China)

Abstract; A novel subervised classifier for remote sensing data by employing clonal selection algorithm (CSA) is
presented for solving the problems, e. g. local optimum and robustness, in remote sensing imagery classification.
In the classifier, band brightness is defined as antigen’s attribute, and the image is classified into class with the
maximum affinity by calculating the affinity between remote sensing pixel and antibody. Antibody’s real-encoding
mutation integrates affinity’s ascending and system’s variety. The concerned experiment shows that antibody’s affini-
ty increases along with its evolution, and CSA classification’s overall accuracy is 92. 9% . Comparing with conven-
tional Maximum Likelihood, CSA can get better precision.

Key words: remote sensing; pattern recognition; artificial intelligence; clonal selection algorithm






