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ABSTRACT

The wavelet transform providing both of the frequency and spatial information of an image is proved to be
very much effective for the compression of images, and recently lot of studies on coding algorithms for images
decomposed by the wavelet transform together with the multi-resolution theory are going on.

This paper proposes a quadtree decomposition method of image compression applied to the images decomposed
by wavelet transform by using the correlations between pixels and 0’ data grouping. Since the coefficients
obtained by the wavelet transform have high correlations between scales and high concentrations, the quadtree
method can reduce the data quantity effectively. the experimental infrared image with 256X256 size and 8[bit],

was used to compare the performances of the existing and the proposed compression methods.
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Table 1. Comparison of the compression ratio of the
infrared images

94 | &M | DCT WT | Ak

19:1 31.28 29.46 29.54
3 32:1 29.39 28.34 28.64
IR %34} 64:1 26.54 27.31 27.51

76:1 24.88 27.03 27.32

14:1 41.00 34.88 35.82
‘upg 32:1 33.53 32.28 32.57
IR 934} 64:1 24.33 28.43 29.79

75:1 18.95 27.45 28.98

16:1 37.21 33.00 33.43
‘QFE7) 32:1 32.18 30.25 30.31
IR 34} 64:1 23.88 27.24 28.12

76:1 20.14 26.55 27.49

181 | 3770 | 3654 | 3675
Apgp | 320 | 3571 | 3548 | 3550
IR ejar | 64l | 3262 | 3476 | 34.84
80:1 | 2329 | 3396 | 3472

16:1 | 3010 | 27.58 | 2851
‘Lena® | 32:1 | 2604 | 2537 | 2572
64:1 | 2003 | 23.09 | 2377

70:1 18.47 22.87 23.55
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(@) YedAH (b) DCTF =, PSNR=26.54[dB], (c¢) WTS}
£, PSNR=27.31|dB], (d) #3344, PSNR=27.51}{dB]
Fig 10. ‘Warship’ Infrared Image, 0.125 [bpp]

(a) Original Image, (b) DCT Compression, PSNR
=26.54|dB], (c¢) WT Compression, PSNR=27.31[dB|, (d)
Proposed Method, PSNR=27.51{dB}

© @

19l 11 ope & 9|4l el 4h, 0.125 [bpp]
(a) YodAk, (b) DCT3l=, PSNR=24.33[dB], (c) WT}
%, PSNR=28.43[dB], (d) A4}, PSNR=29.79|dB|
Fig 11. “Village' Infrared Image, 0.125 [bpp]

(a) Original Image, (b) DCT Compression, PSNR
=24.33[dB], {(c) WT Compression, PSNR=28.43[dB], (d)
Proposed Method, PSNR=29.79[dB]

© @

c1al 12, k571 #9434, 0.125 [bppl

(a) f1¢44}, (b) DCTS}4, PSNR=23.88[dB], (c) WTS}
Z, PSNR=27.24[dB], (d) #|<Ful#l, PSNR=28.12[dB]
Fig 12. ‘Compressor’ Infrared Image, 0.125 [bpp]

(a) Original Image, (b) DCT Compression, PSNR
=23.88{dB], (c) WT Compression, PSNR=27.24[dB], (d)

Proposed Method, PSNR=28.12[dB]

71%] 13, akst A9 4ded 4k, 0.125 [bpp]

(@) 1934}, (b) DCTSY} 3, PSNR=32.62[dB}, (c) WTS}
%, PSNR=34.76]dB], (d) #]<tu}4], PSNR=34.84[dB]
Fig 13. ‘Person’ Infrared Image, 0.125 [bpp]

(a) Original Image, (b) DCT Compression, PSNR
=32.62[dB], (c) WT Compression, PSNR=34.76[dB], (d)
Proposed Method, PSNR=34.84|dB]|
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1% 14, ‘Lena’ #}d 34}, 0.125 [bpp]

(a) AgdAk, (b) DCTYt=, PSNR=20.03[dB}, (c) WT
<, PSNR=23.09[dB], (d) #|sh¥, PSNR=23.77[dB]
Fig 14. ‘Lena’ Natural lmage, 0.125 [bpp]

(a) Original Image, (b) DCT Compression, PSNR
=20.03{dB], (c) WT Compression, PSNR=23.09{dB], (d)
Proposed Method, PSNR=23.77[dB]
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