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Noise Band Extraction of Hyperion Image using Quadtree Structure
and Fractal Characteristic

Anjin Chang and Yongil Kim !

Department of Civil & Environmental Engineering, Seoul National University

Abstract : Hyperspectral imaging obtains information with a wider wavelength range a large
number of bands. However, a high correlation between each band, computation cost, and noise causes
inaccurate results in cases of no pre-processing. The noises of band extraction and elimination
positively necessary in hyperspectral imaging. Since the previous studies have used a characteristic the
whole image, a local characteristic of the image is considered for the noise band extraction. In this
study, the Quadtree, which is a data structure algorithm, and the fractal dimension are adopted for noise
band extraction in Hyperion images. The fractal dimensions of the segments divided by the Quadtree
structure are calculated, and variation is used. We focused on the extraction of random noise bands in
Hyperion images and compared them with the reference data made by visual decisions. The proposed
algorithm extracts the most bands, including random noises. It is possible to eliminate more than 30
noise bands, regardless of images.
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Table 3. Not calibrated bands of Hyperion image
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Table 4. Result of 30 noise band extraction

A 3 % 5 kolz B8] ool = 25 | 9=
® A=t 0 30 0 0
HTHS - 121~132, 165~168, 171~181, 185, 221, 222 - -
) e 0 28 p/ 0
HEHE - 121~129, 166~180, 185, 186, 222~224 165, 181 -
© ER=Eas 0 26 4 0
CiASA ke - 121~126, 166~181, 185, 186, 223, 224 216, 218, 219, 220 -
Table 5. Result of 40 noise band extraction
W ¥R EFH FA] o] % % i
® HEs O 39 1 0
HEHE - 121~133, 165~182, 185, 186, 219~224 164 -
o) A=t 0 30 4 6
=S - 121~129, 166~180, 185, 186, 221~224 165, 181, 219, 220 | 213~218
© W 1 29 9 1
HEHS 190 121~127, 166~181, 185, 186, 221~224 182, 213~220 34

~493-



Korean Journal of Remote Sensing, Vol.26, No.5, 2010

Table 6. Reference data of noise types in Hyperion image

L FE ERY xo)2 224 noj2 23 Null ¥ =
e 13 40 29 44 123
13~55, 8393, 95
o 8.9, T1~89, 9, ; 59799, 9.
s |12 56, 5T, 941490133, 165~182, | 95, 100, 134, 164, | 1~7, 58~76, | 0O 1o U,
WSS 99, 116, 19, 190, as 106’ 019994 | 183, 184, 187 995049 | 118,135~163, 188,
200, 201 203 | 18 186, 3, 184, 187, 189, 191~199, 202
913~218
204~212
@ L
Wy
_ Wens 99 299
T[S 14 30 44 136
1254, 8398,
10, 11, 55~57, 94, | o oo 8.9, 7789, e 10015, 117, 118,
%ﬁgmquﬁﬁﬁ% 130~132, 165, Bﬁﬁ 193164, 187~189,
190, 200, 201, 203 | 8% 186, 22 181~184, 219, 220 ’ 191~199, 202,
o
®) B 204218
o
A=W 99 175 13 23
IS 16 31 27 44 124
10~12, 55~57. 94, 8.9, T7~82, 13~54, 83~93
99, 116, 119, 120, | 121~129, 166~181, | 130~132, 182~184,| 1~7, 58~76, | 95~98, 100~115,
WEME 165, 190, 200, 201, | 185, 186, 221~224 | 187~189, 191, 192, |  225~242 | 133~164, 193~199,
203 213920 902, 204~212,
{c) e e 6% 6% b
W
i T S s S
T 121 79 205
=olch G4 @A F2H] keo)2 Win= 40712 2 Aol whet oj= Wz s Wl FR7} FUSHA
AEI Y=, 179 Mg Aogt BE Fabg] kojz oF7| Wiitoll Ak, =AA] Fit o] A9 F EAof ujet
Tyt 2250100 o £ 9t} HAF (h)9] AL R oo Wiz Ao|7k E AL U 4= gith & A-FollA Al
Aol B9 leol2E BRE 307 HEst 2% & obe Y S-S B3 SER WS F 15 N Be
259000 B3 WE el 640) ¥ WETL 2R 710} ThE Aol oA WEE BRECIM,
O FEHGT FERARC] et B9 ol Wl P84, 2008). ol 7IE A7) A ol WiE 7
Bt 3071017 wigo] k2 F5Ho] whert 7Kooz o ARgEE WEY EXA7E ME HAE e R of
RS 34 Qo A9 ol 007) 3 of 2745y wlRolc), 2 AT Quadires TS
By wolx P, w5 E O, 5 WE Ul 25 olgsle] A8 B4 Delskls] 2o urt 32
ook &% F29] ko2 Mint IRAFE LEt NeBA-G vk 3 &= Qi ulebA] AjbE S-S
o UK 9] to] 2 WhEof A o] gl 3k o) = WiE 230) ATelT HEA AL & 4

~494-



Noise Band Extraction of Hypetion Image using Quadnree Structure and Fractal Characteristic

ol w2} 0|z Wie) FR9} 47t GerIAg, £
A A3t ol BE5IA) 2 A 304 P9 ke

£ Ate A= 729 429 Quadtreedt =
249& o83} Hyperion 342 523 2A2] 2
Bhtel wolz2 WE HZo] fid AFHUG,
Quadtree®] £& 2 9 A4 £
A0 BARS Zgstoi o, g4
A B4 wsks 7pgstgict e An Aok gn
Fett

=

£ B9 0|z Y= 2o £ HIES

lo o

13 < R

= L
2o

°

1

S
©
ox
N
ol
|o
fu
4
3
O
ojr
r
P
o

s b

oo

L i

N 32

it
142
-

=
0

feh

fo
_?_12
2
o,
i
P‘_Ig
i
&
2
I o
=

#50] 7K Alolw, Aokl Yme%
120]2 WIS SZo| ofd 4 Ho] £& YT WIE

25 /b5 ol

[ r
‘N
filo
L
o
_?L
2

e

)

=

e

st
e
o

Hlog !
[

O

5
B

2

DN

3

S}

&

W

[¥V)

O

DO

A3 oA, B e, =14, 2005, & 2
Abel B4 A7l 4 &4 |3, it

AFakslz] 21(4): 341-369,
588] 719 1995, Quadtree AEF-2E 0|25} 2

ABA HEAAE A, B R B R

=B 3(1): 139-150.

At 74e44d 2008, = 44 9 Continuum
Removal 7|4 043t Hyperion JAH] o] =
e A, i AEALE A, 240Q): 125-131,

Aotz 18 2010, Quadtree TRE o] &3t
Hyperion 8% 949 Z3qg B4 4, o
SEAGAE A e =R, JH, 39
26: 178-182.

221, BAE, 143, 2002, Quadtree® ARESH 4
A7t EAS ) MBRO| A7t HHE o4

©
[} )
o A AA AENSER=RA] 8(6): 692~

292 7189 o8-8 2003, Hyperion 8%
°of BRE A Wt &, urdggAteiA|,
19(2): 171-179,

FE, ddid, 484, 2006, SHSkaE o) &T
Hyperion Hjo]E{2] loj= WM AjA gz
FAEHE17), 22(4): 275-284.

Bajcsy, P. and P. Groves, 2004, Methodology for
Hyperspectral Band Selection, Photogrammetric
Engineering & Remote Sensing, 70(7): 793-802.

Datt, B, T. R. McVicar, T. G. V. Niel, D. L. B. Jupp,
and J. 8. Peariman, 2003, Preprocessing EO-1
Hyperion Hyperspectral Data to Support the
Application of Agricultural Indexes, IEEE
Transactions on Geoscience and Remote
Sensing, 41(6): 1246-1259.

Jaggi, S., D. A. Quattroch, and N. S. Lam, 1993,
Implementation and operation of three fractal
measurement algorithms for analysis of
remote-sensing  data,
Geosciences, 19(6): 745-767.

Nielsen, A. A. and M. ]. Canty, 2005, Multi- and

Hyper-spectral Remote SEnsing Change

Detection with Generalized Difference Images

by the IR-MAD Method, Proc. of 3rd

International Workshop on the Analysis of

Computers &

Multi-Temporal Remote Sensing Images,
Biloxi, MS, May. 16-18, 2005. 169-173.



