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Abstract The high dimensions of hyperspectral remote sensing image have caused problems to further processing. In order
to solve the above problems, this paper proposes an adaptive band selection (ABS) algorithm of dimensional reduction, which
selects high informative and low correlative bands by calculating the index of each band. After calculating and rearranging the
index of each band, there are two methods of selecting the final bands: one is to select the bands whose index is bigger than
the specified index, another is to select the first n bands whose index is the first n bands. In order to testify the effect of ABS
method, Bayesian supervised classification was implemented on the dimensionally reduced image. The results of the
classification show that highly informative bands can be selected by ABS method, the classification accuracy of selected bands
is 10. 4% bigger than the original image, and the computing complication is decreased rapidly too.

Keywords  hyperspectral remote sensing, adaptive band selection, Bayesian supervised classification, classification
accuracy, Kappa coefficient

Vol. 10, No.2
Feb. , 2005

1 5]

i

B Y6 1E % J& ( hyperspectral remote sensing ) X #R
B R, BB E SO BB g Y
(hyperspectral image spectrometer ) ] & J& T {iff 3% X
HEBBATRE. BrihAREHEHA LS RE
{XB8A £ E NASA BESHER LI ZHHHI Y 224 Bt
BT IR BIE AL (AVIRIS) 5 55— R
BF2 5325 % (naval research laboratory” s) i 210 J Bt

WA E 5 :2004-04-22 ; 24 [B] B #:2004-07-06
B—IEEB N XFL (1977 ~

BEi T R L % (HYDICE ) (828, X
o B B R AR SRR B R L B i AL S
FENEBREEE RN SEE, AMITURRAE
K R HEURBE B X R R EB BN
MR T A, Rl ab B R AR T HRR . B,
DR ENEANFAEEAR, BbEERER
KB EFESERNEREEERREES
B E R R RS R

Bt E GE s SRR R,
MNEHEAT B E—A G iR, SRS EER A

), & ,2002 AEFRRETBAZRER SERRE S LM L2A, M REIRRZFRSEF IR

YL WRE . FFAFL L AFESS5E B, E-mail:livchunhong@ hrbeu. edu. cn



g2

XNERLL % — R I 0 O B R PR 4R e 4y vk 219

HRSRBE B ] — A AEFR (L E 10nm, HHEBI B H B
Z (6] GEREERRAE R R . AR BB E
ERSENEEN, B R E R ST RS, Y
A RDEER G SR, EARKERFERREAT
ATDMRER AR B E R . B, #1768 B FEgER
ks

BRI TT I, AT LG AR — R R BT
BT, W0 FE RS 43T (PCA) (IESL F 25 [ 4 5
(OSP) \IERIZMT (CA) \ESBUNBALH (DWT) 4, %
FABKELE T, AR R T U A E TARER
WEERURR IR B LR 2 | 4, RRE s B SR
R EMERHEAT T30, R T BRI R, 75—
KR TFARHA, 10 Bk B, BRI R 42 %,
ET IR RMEETT AR TS EERRER NG
S EBHATIR BRI, EFOR TR BB SRR
AR, S A A TR B AR R R

H AT ) B BOs B 7 0%, — AR X T £ 6K I
B (4 ~7 NBBD) HATH SR . BpIHB Bk
FEERBTALARRE XN IHAEEHEL
WL FRIET, HREMEBBERE TR
KRR KB T X BRI R R E
B JRBR Yo I, A AR A 3 B K TR B B DR
B X — AN E SRR TR A S B
IR R IR o X FHCF A T B R AT
BB Bk, R A BT R IR AN T 6

SCERTS TR I B B A0 — i o R B i SR U )
HEERERRGRHET R BERE RiET
— BTSRRI IT HE AU T X R s A
AR X RAERAN T#, T EEREARK
f9 IM BE R RN o X LB BRI I Bk
#, BRERE RN,

SCHRL6 4R T 2 F 380 w] 40tk i e R 2 2
BTy ik, 0t 2 T (5 B B A T 2K (A 7T 7
BT T RS K . [HE AT KB Bt #6t
FHRX THE B B | AT 75K FR B A
T B TRGERGRESGE L, RN 220 MR BT
PEFE 100 BB ARA R A A HHN Co, IR B
BRI HHR L), ECAnE LB BB B
HeS 1R, AR 2 VT R O3 B HE B B0 Powo FF
ERFTATREMBEEAS, BR MK
Bhattacharyya BEEY B HUBE . th 7 2R, HH B &
¥atiaER,

ERDZERAEEBGRNFEE, RH T

B & B i Bt 4% (adaptive band selection, ABS ) &4
RF T AR TR R EREREEEHES
FoAtn o B AE M/ MR B BOE R R o

2 BENERIEE

1982 4£ , £ E Y Chavez, Berlin F1 Sowers % A £
T B4 &5 N F (optimum index factor) 40 &I
Bt B R T RA W n M B A
LS LY L O N

2 0
OIF = ——=—— (1)
> Y IRl

K, o, A MEBMRER R, TR (M
M J BB Z AR R, EHEMBEBEE n
— R 3, B BT A AT RER 3 MBI AR E—E,
OIF X, B &8I, % OIF R EI/NYIRFF
HATHES, R A .

PR Y, XM TR EENRRE, Bk
BHRNBREBRASROERKLN . BAX—E
1B KB BORUL, B 2R M, A SRR B B
X RS 2B LB/, T BB Z AR
AR REED, XA S RGBT HARER
ST E TSR BN R RERR. 1 EER
OIF Xt F R LE AR BERET 5 HHH R X

XF OIF J5 ¥R | & AR M & 7 B 517 7840 1
RZE, #H B EMEREENTE, AT ERSE
BT AP B 7 A A O PR Fn i ) A DG, HE T
AR IBCFRERY, X 3R I & MR B e BT B K
F/NEHES , REAR R 8 B BRAE B S N e BT
BEPB, ABS HEKIEMENRE

(1) FFIEENEREEEELX;

(2) FrigBEn BB H Ak B A R E D,

R4 LR RN & B BEA RN T

I = o
P (Ri—l,x‘ +Ri,;+1)/2

7= [MLNZI yz:l(ff(x,y) —ﬁ)zr (3)
R ;(x,y) = El(fi(xy) - f) Ui(ay) - £;)]

x/Ei Filxy) - £2) !K/Ei (f,»(bx,y) s
(4)
Het, o, W i MR BREIRHER EL DB,

(2)




220 FEERERER #£10%
R_, MR, BE i NMEBESHAEREBENHERX A TR H@E R B A, R R

REL B R BB, B B < (8] A o7
Fisl 25 | IWEREIERCR/N MN 2 HI R BB
T IVERIL (x,y) B ( BER; £, B A
BB RFHME,

ABS JF IR INE I F IR T IR R E
EEERESHSM BRI, [ 8k, MR SK
HfE SR EBEK, BEA AR, RABBEEN
Tr A PIR — R R GUAR IR B B B (S AR B
$H , BERBE AT LR R R AL BT E 58 5
HBEFRE A RREUE, BiE T RIEZE , BHKTiX
R B BB B 0 8 1 3 5 57 — 7 Tk e
B AR BHEFERTE ) n BB

ik AVIRIS R BT T X B, RERKA
1992 £ 6 AHHRER BB ZHM LI KR
IR X B —80, ERZIRAE FARBRECR A B 8
B, IEHR S 220 MR B IEELT 180 MENBTSE
MR, BEE TRIEGAFRMEFERAX,

180 M B YR MR RBUERE IR 1 BT,
AT UE AR SR B M M St — M OB, B B Bt
FERSBOHE A, MK R YOI/ i B 28 B B B
BERR T BRI BN R 2 Bm , Hob 388 R
B/NEED, JE TR BB B S (R B BB A 7E 180
MEBRETIITFS) o AR HE BB L #45 BfE
R T B R T Y 50 BB

F1 i B28 ~ B39 WHX REER
Table 1 The correlation matrix of band B28 ~ B39

B29 B30 B31 B32

bidzt B28

B33

B34 B35 B36 B37 B38 B39

B28
B29
B30
B31
B32
B33
B34
B35
B36
B37
B38
B39

1.0000
0.9872
0.9146
0.5243
0.1138
0.4130
0.5026
0.5399
0.5469
0.5501
0.5470
0.5491

1.0000
0.9619
0.6338
0.0114
0.3027
0.4012
0.4426
0.4502
0.4535
0.4497
0.4517

1.0000
0.8101
0.2638
0.0561
0.1641
0.2105
0.2190
0.2228
0.2184
0.2206

1.0000
0.7672
0.5229
0.4244
0.3793
0.3713
0.3671
0.3712
0.3687

1.0000
0.9426
0.8992
0.8759
0.8722
0.8694
0.8713
0.869 5

1.0000
0.9905
0.9827
0.9820
0.9806
0.9811
0.9900

1.0000
0.9943
0.9952
0.9953
0.9944
0.9935

1.0000
0.9964
0.9960
0.9960
0.9955

1.0000
0.9977
0.9978
0.9974

1.0000
0.9957 1.0000

0.9975 0.9978 1.0000

£2 EEREIEMEES (18 4)
Table 2 Index and its corresponding
band number ( first 18th)
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36
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855.93
840.25
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25
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33
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909. 66
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886.95
875.92
874.33
865.39

13
14
15
16
17
18
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996. 04
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Table 3 Selection of classes and samples

3P4 EX Hm Fa TR OKE M
VIdReAA S 527 282 27 247 658 274
MIBEAAMNMY 1376 479 660 499 2576 1229
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Table 4 220 bands classification mixture matrix

FX B EFH OTE KT A Bt
Fk T4 0 0 0 602 0 1376

wig 0 418 0 0 60 1 41
i o 1 227 0 425 7 660
Fu 0 0 0 259 240 0 49
x5 8 0 0 0 2491 0 2576

p 8.k 0 16 0 0 121 1092 1229
Bt 859 435 227 259 3939 1100 6819

£5 180 RO ARBER
Table 5 180 bands classification mixture matrix

Ik H B OTE KE A it
Fk 921 0 0 0 455 0 1376

"% 0 430 0 0 46 3419
i 0 20 236 0 39 14 660
Fu 0 0 0 474 25 0 499

A 120 0 0 0 245 0 2576
b 0 12 0 0 17 1200 1229
Mt 1041 462 236 474 3389 1217 6819
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Table 6 50 bands classification mixture matrix
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Fig.1 Night color traffic scene B2 £AITREEBR
Fig.2 Image of vehicle tail light
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Bl KA50. 27, 17THEHS AL B2 tRFRANE
Fig.1 False color image of band 50, 27, 17 Fig.2 Field resource utilized map
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Fig.3 220 bands classification figure Fig.4 180 bands classification figure ~ Fig.5 50 bands classification figure



