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Abstract

We propose an effective Landsat TM image compression method using the classified bidirectional prediction (CBP), the
classified KLT, and the SPIHT. The SPIHT is used to exploit the spatial redundancy of feature bands selected in the
visible range and the infrared range separately. Regions of the prediction bands are classified into three classes in the
wavelet domain, and then the CBP is performed to exploit the spectral redundancy. Residual bands that consist of
difference values between the original band and the predicted band are decorrelated by the spectral KLT. Finally, the three
dimensional (3-D) SPIHT is used to encode the decorrelated coefficients. Experiment results show that the proposed
method reconstructs higher quality Landsat TM image than conventional methods at the same bit rate.
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Fig. 1. Structure of multispectral image data.
T 1 tHozZh Aol Y
Table 1. Interband correlation coefficient matrix.
Band 1 2 3 4 5 7
1 1.00
2 091 | 1.00
3 08 | 09 | 1.00
4 0181021 | 020 | 1.00
5 047 | 04 | 052 | 055 | 1.00
7 064 | 067 | 068 | 026 | 084 | 1.00
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Table 2. PSNR of the bands encoded by the SPIHT in
the various bit rate.
‘ PSNR [dB]
Band
0.1 [bppl{0.2 [bppl{0.3 [bppl|0.4 [bpp}|0.5 [bpp]

1 33.20 34.76 36.09 37.05 37.80
2 36.33 38.14 39.24 40.24 41.25
3 3164 3347 34.72 35.90 36.74
4 2951 31.14 32.22 33.21 3413
5 26.76 2890 20.82 3080 31.60
7 30.87 32.77 33.99 35.15 36.06
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Fig. 2. The classification method of the subbands using

class information of the baseband.
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Fig. 3. Residual bands and the tree structure for the
3D SPIHT.
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Table 3. PSNR of the prediction bands predicted by the
COP and the CBP.
0.1 [bpp] 0.3 [bpp] 0.5 [bpp]
Band | cop | CBP | COP | CBP | COP | CBP
[dB] [dB] [dB] [dB] [ [dB] | [dB]
1 32.18 | 3249 | 34.06 | 34.46 |35.041 3548
3 31.30 | 31.52 | 33.78 | 34.06 |35.26 | 35.54
4 23.11 | 23.65 | 23.15 | 23.74 |23.16 | 23.79
5 22.50 | 25.06 | 2298 | 26.53 |23.12| 27.21
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Table 4. Reference  value to classify  various
geographical regions.
Band 1 2 3 4 5 7 | Class
Water | 3175] 1469 | 1727 | 1895 | 2584 | 1418 | 1
Forest 248! 1080 | 1037 ) 2514 ] 2117 | 735 2
Urban | 2773|1238 {1302 | 970 | 904 | 426 3
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by the proposed method.
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Table 5. Average PSNR of the coded Landsat TM Pusan
image at the same bit rate.
Average PSNR [dB]
Bit rate
KLT- | CKLT- | KLT- |Proposed
[bpp] FPV [5}
Q EZW® | DCT™ | SPIHT® | method
0.1 2084 3149 30.82 3170 33.20
02 RYWA] 3234 3223 3451 3513
03 33.38 3510 3377 36.09 36.46
04 3450 36.02 3466 37.47 3756
05 34.82 3697 349 3R.49 3850
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Table 6. Average PSNR of the coded Landsat TM
Washington D. C. at the same bit rate.
Average PSNR [dB]

B rate KLT- | CKLT- | KLT- |Proposed
oeel | PV EzW9 | DCT™ | SPHT® | method
01 2163 30.49 2941 31.69 3297
02 29.35 31.96 3267 3451 35.86
03 3223 33288 34.49 36.09 37.48
04 339 3375 35.21 3747 3853
05 34.36 3448 35.51 38.49 3952
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