29 1 Vol 29, Na 1
2010 2 J Infrared M illim. W aves February, 2010

:1001 - 9014 (2010) 01 - 0045 - 04

1,3 1 1 2,3 1,3 1,3

) ] H H H
(1 , 100101; 2 , 830011;
3 , 100049)

) . RS ,

. TP701 A

M ETHOD ON SM ULATING REMOTE SENSING M AGE BAND
BY USING GROUND-OBJECT SPECTRAL FEATURES STUWDY
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Abstract: A method for remote snsing image band smulation based on ground-object gectral features study by support
vector machine(S/M) was proposed, since the existing simulation methods had difficulties in the gpectrum bands exten-
sion By taking ectral features into account as apriori knowledge and according to the study of the complicated and nolin-
ear relationships anong ground-object ectra in different bands by S/M, a nev band image was smulated on the basis of
the existing sensr bandsof multi-pectral ranote sensing mages Based on T red band simulation experiments, it iscon-
fimed that themethod can precisely smulate the real pectral mages and the smulation reaults are reliable Furthemore,
the method was used 0 simulating IRS true-color experments The results verify that it is a practical method 0 reconstruct
the missing bands of multi-pectral mage Themethod effectively reolves the band defection problem of multi-pectral mar
ges, and it alo revlves the pectral bands deficiency of high gatial reolution remote sensing mage t sme extent The
method puts fovard a nev idea for establishing links betveen ground-object pectrum and ranote sensing pixel gpectrum
Key words band smulation; ground-object pectrum; support vector machine(S/M)

[2]

12009 - 09 - 05, 12009 - 12 - 02 Received date: 2009 - 09 - 05, revised date: 2009 - 12 - 02
: (2006BAJ02A 01, 2006BAJ14B08) ; * 863" (2009AA 127123, 2007AA127141)
(1982-), , , , Email: cheng2@ tom. com.



29
MV IS SFOT-HRV - , )
; ) s | [Emw | wswal
( HA l
) SVM2: 2] o
, 1
“ o Fig 1 The sketch of band smulation based on ground-
’ object pectrun study
, V erhoef®! ,
MOD TRAN : 7o S/M
[4]
1 .
“ - ” S/M
[5]. [5]
“ - LN 1Y - ” , l 1
, ACII
. ( )
, T={(x, ¥)} L2 .0 X; RN,
X; i
N (N ). yi R,
, Vi i .
[6] , :
’ (6]
) S/M
(NBR)
( aupport vector machine, S/M ) N(x) =x/ X +§ (1)
S/M , S/M T =
: {(N(X),N(W))icez 9% Ry R s



47

[0,1]
S/M

12 SW
S/M
S/M

T, /M

n

f(x) :Z(ai-afmxi/ E+s,0 +b , (2)

La, & , b ;% 1S
. a,a
; K(%, x)
S/M
[9 11].
(2),
, /M (
€ C )
S/M
/M | (2l
13
DN
(1)
(N (i) s N (%), N (%)), Xai
i n .S
)
(2)
N (v). (1)
Yo =N(y)/ J1-N@G)? xs (3)

2
21 ™
™
™
(1)
™
( 1999 10 15 ), 501 x
501 ;
™ 6
8
™ 1 57 6
USGS
(plibd6a) RSI BNV |
1365 . ™

™ B GRNR WIR( 57)

(2) ™
VRS

(1)
, S/M
(N(B;),N(G),N(NIR),N(SVIR7)),
S/M epsilon-S/R ,
K(x,x) =exp(-y Il x - xl Yy >0,

C 1024,

Yy Q0 015, € Q12
537

Q 032
(1) B GNIR
W R7 W R5

, /M

(R, (3) R',
2(a)



48

29

(a) (b)

2 ™ (a)

Fig 2 The comparin betveen smulated-band and original band
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Table 1 The datistical canparison between smulated-
band and or ighal band
Med Mean Std Dev Entroy
R’ 79 93 272 47 864 7.29
R 87 99 229 57. 105 7.57
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Fig.3 Spatial distribution of simulation error
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Fig.4 IRS true-color simulation based on ground-object spec-
trum study (a)simulated IRS blue band (b)simulated IRS true-

color image
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