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Coding of Remotely Sensed Satellite Image Data
Using Region Classification and Interband Correlation
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ABSTRACT

In this paper, we propose a coding method of remotely sensed satellite image data using region classification and
interband correlation. This method classifies each pixel vector considering spectral characteristics. Then we perform
the classified intraband VQ to remove spatial (intraband) redundancy for a refercnce band image. To remove
interband redundancy effectively, we perform the classified interband prediction for the band images that have high
correlation spectrally and perform the classified interband VQ for the remaining band images. Experiments on
LANDSAT TM image show that the coding efficiency of the proposed method is better than that of the conven-
tional Gupta's method. Especially, this method removes redundancies effectively for satellite image including vari-

ous geographical objects and for band images thal have low interband correlation.
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Fig. 1. Structure of satellite multispectral image data.
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Fig. 2. Block diagram of (a) the conventional Gupta's
method and (b) the proposed method.
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Table 5. Interband correlation coefficient{absolut value)
matrix for AREA-P.

Band 1 2 3 4 - 5 6 7
1 1000
2 0.959 1.000
3 0.945 0.986 1.000
4 0.161 0.041 0.058 1.000
5 0538 0.590 0591 0.631 1.000
6 : 0729 0.676  0.689 0.091 0.652 1.000
7 1 0313 0810 0816 0244  0.885 0.802 1.000
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Table 6. PSNR[dB] of predicted images for AREA-P.

Band Gupta’s method | Proposed method
1 335 34.6
3 34.7 349
4 | 193 29.7

s | 196 | 289
7 266 326
Average 26.7 32.1

ol & o AR RE At 7] o) 23 PSNRo]
7152 el o] gk sloll Mate] W d)e Lol A S
sbatal @&} e ofalshl f sl
ok A o4 ek & xﬂw& JNHEANA = /]
2] 7o) Hlate Q& WE]YAEE sl B
o] #7b gAsty] qEe Ag MES @ I gl
Mg g AlbaEg A $ ol

NEL] 719 9 AREEE 7ol e X E] =t s)
I ste REAE 245t §AT MELE Yo
slal el B8k X0l g PSNR R 3 55)7]
oA & AMNES At Axte H T sk
vhoAleket ZlHel o8 7u o Ao} oig oy
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Table 7. Bit rate, PSNR, and computational complexity of reconstructed images for AREA-P.

otsl 7

i

Gupta’s method Proposed method
Band [ Bit rate !PSNR ‘[Con;pllta{lonal Bit ratc PSNRTCompuunional Bit rate**
{bppl | [dB| | complexity* |bpp) [dB] | complexity* [bpp}
1 0282 | 375 66.3 0282 . 380 610 0.221
T2 | oe2s | 408 10240 | 0556 | 408 S8L3 0556
BN EERED 487 0222 | 374 o 43.4 0.189
4 | oS3 | 35 | 2419 | 0s18 | 330 - 139 036
s | 0536 302 * S 24a5 | 0826 | 319 | 1S3 0241
6 | 0313 434 ? 320 | 0297 435 | 234 | 0297
7 [ o346 348 12043 | 033 349 | 426 | 0285
Averagc| 0408 | 366 248.8 0391 371 140.1 0.305

* Computational complexity :

w7z
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Number of multiplicative operations per pixel.
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