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Methods and Realization for Removing
Inherent Stripe Noises in TDI-CCD Images
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Abstract: The existence of stripe noises influences the qualities of TDI-CCD images, and
reduces the measurement accuracy of the system simultaneously. For the characteristic of
slow change of the stripe noises’grey level compared with the primary information, the stripe
noises are eliminated via low-pass filter and band-elimination filter separately using the method of
determining the stripe noise frequency through the frequency spectrum mapping in the
Fourier transform domain. Moreover, an improved threshold of Wavelet Transform method
of eliminating stripe noise is presented in this paper. The each vertical direction’s threshold
in various scales is determined by itself after the wavelet decomposition. It is proved that in
removing the TDI-CCD stripe noises, the improved threshold of Wavelet Transform is better
than the traditional Fourier Transform. The stripe noises can be removed drastically via the
improved threshold of Wavelet Transform method, the goal which reserves the spectral
characteristic of original image is also achieved.
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Fig. 3

(a) Diagram of the discrete cumulative distribu-
tion; (b) Amplified oval part of the image Fig. 3
(a);(c) Amplified square part of the image Fig.
3(a).
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Table 1 Evaluation index data

, 66. 835 2 15.376 2 1. 000 0
° ’ 66. 835 6 15.368 8 0.999 3
’ 66.835 5 15.371 9 0.999 4
’ 66.837 6 15.294 1 0.999 2
3 s s
o 4(Ca) 5Ca) 1 ,
’ o
3(3.) . ’3
.
5
’ Y ’
b o ;
o ’
’ ’ TDI-CCD
« 6), ,
’ ’ .
2
° D ’
6(c) 3(e) , , .

[ 1] Horn B K P, Woodham R J. Destriping landsat MSS imagery by histogram modification [J]. Comput Graph &
Image Process, 1979, 10:69-83.

[ 2] Kautsky J, Nichols N K, Jupp D L B. Smoothed histogram modification for image processing [J]. Comput Via &
Image Process 1984, 26.271-291.

[ 3 ] Gadallah F L, Csillag F. Destriping multisensor imagery with moment matching [J]. INT J Remote Sensing .
2000, 21(12):2505-2511.

[4] , . . (Jl. ,2002,6(4) :280-284.



758 25

[ 5 ] Srinivasan R, Cannon M, White J. Landsat data destriping using power filtering [J]. Optical Engineering , 1998,
27:939-943.

[ 6 ] Simpson J J. Gobat J I, Frouin R. Improved destriping of GOES images using finite impulse response filters [J].
Remote Sens. Envion. ,1995, 52:15-35.

[ 7] Simpson J J, Stitt ] R, Leath D M. Improved finite impulse response filters for enhanced destriping of geostationary

satellite data [ J]. Remote Sens Envion ,1998, 66:235-249.

[8] . . . MODIS 0. ,2004,8(1)
23-30.

(9] . . L. ,2006,(2): 57-59.

[10] Donoho D L, Johnstone I M. Ideal spatial adaptation by wavelet shrinkage [J]. Biometrika, 1994, 81(3) ;425-455.

[11] . . . FPGA [l ,2008,23(4) :499-503.

[12] , . . IWT LED LJl. ,12009,24(2) :262-267.

PIIIFIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIID

( P723)
:[12] . : ,01128777. 2[P/OL]. 2002-03-
06[2002-05-287. http://211.152. 9. 47/sipoasp/zljs/hyjs-yx-new. asp recid=01128777. 2&.leixin=0.

:[ ] . : L 1. : , (
L 1. .
:[13JPACS-L: the public-access computer systems forum[ EB/OL]. Houston, Tex: University
of Houston Libraries, 1989[1995-05-17]. http: // info. lib. edu/pacsl. html
:[ 14 ]Online Computer Library Center,Inc. History of OCLC [ EB/OL]. [2000-01-08]. http:
//www. oclc. org/about/history/default. htm.

2. o
3 ) ) ( ) H 3 ) 4
3, o “et al”),
4. . , o
M R
C S
G P
N DB
J CP
D EB
(magnetic tape) MT
(disk) DK
(CD-ROM) CD

(online) OL




