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Image Coding Using Bit-planes of Wavelet Coefficients
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ABSTRACT

This paper proposes an image compression method using the wavelet transform and bit-plane coding of wavelet

coefficients. The hierarchical application of wavelet transform to an image produces one low resolution(the
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subband with lowest frequency) image and several high frequency subbands. In the proposed method, the low resolution

image is compressed by a lossless method at 8 bits per each coefficient. However, the high frequency subbands are

decomposed into 8 bit planes. With an adaptive block coding method, the decomposed bit planes are effectively

compressed using localized edge information in each bit plane. In addition, the proposed method can control bit

rates by selectively eliminating less important subbands of low significant bit planes.

Experimental results show that the proposed scheme has better performance in the peak signal to noise ratio

(PSNR) and compression rate than conventional image coding methods using the wavelet transform and vector

quantization.
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Fig 1. A three-scale wavelet decomposition
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Fig. 6. The block diagram of the proposed encoder
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(a) (b)

18l 8. Lena
Fig. 8. Lena
{a) 2lg A
(b) 42141 % 4H0.71 bpp, PSNR = 36.38 dB)
(a) An original image
(b) Reconstructed image(0.71 bpp, PSNR = 36.38 dB)

(a) (b)

1% 9. Pepper
Fig. 9. Pepper
(a) ¢
{(by 42l < AH0.59 bpp, PSNR = 35.40 dB)
(a) An original image
(b) Reconstructed image(0.59 bpp, PSNR = 3540 dB)
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1% 10. Plane
Fig. 10. Plane
() 9%

(b) % 91 ¥ 9°3(0.83 bpp, PSNR =36.85 dB)
(a) An original image
(b) Reconstructed image(0.83 bpp, PSNR = 36.85 dB)

(a)
8] 1. Tiffany
Fig. 11. Tiffany
(@) NE4

(b) -9 94H0.53 bpp, PSNR = 36.26 dB)
(a) An original image
(b) Reconstructed image(0.53 bpp, PSNR = 36.26 dB)
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