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Transform coding of images:








1. Classical transform coders with non-embedded code (JPEG,…)





2. Progressive transmission  coders - embedded code (EZW, SPIHT,…)


			








Properties of an Embedded coder





output is bit stream, where bits are generated in order of their importance 


all codings of the same image at lower bit rates are embedded in the beginning of the output bit stream for the target bit rate








Wavelet approach and SPIHT





EZW(Embedded Zerotree Wavelet coder )  by J.Shapiro


Improved EZW by effective bitplane coding - SPIHT (set partitioning in hierarchical trees)  by A.Said, D.Pearlman


		 Construcion: DWT   (  EZW bit plane coding (  arith. coding  


Modifications to SPIHT





Use of block transforms with various block sizes (8,16,32,64) with spectral reordering(2 ways investigated)
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                                  a) standard reordering       b) zig-zag reordering





Recursion of block transform on lowest LP band


Various block transforms used (Slant transform, Fourier transform with reordering, Walsh transform with reordering, Hartley transform, …)


Structure with deblocking algorithm proposed (whole decoding/coding process is asymetrical)





Replacement of DWT by Block Transform in SPIHT 
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Comparison of rate-distortion performance between block transform (DCTII) with different block sizes (8x8, 16x16, 32x32) and other coders


 


�
Lena 512x512, 8 bpp�
�
�
�
�
Barbara 512x512, 8 bpp�
�
�
�
�
Goldhill  512x512, 8 bpp�
�
�
�
�
Rate (bpp)�
SPIHT�
*Xiong �
8x8�
16x16�
32x32�
SPIHT�
*Xiong �
8x8�
16x16�
32 x 32�
SPIHT�
8x8�
16x16�
32x32�
�
1�
40.4�
39.62�
39.63�
40.1�
40.04�
36.41�
36.1�
36�
37.26�
37.48�
36.55�
35.97�
36.48�
36.52�
�
0.75�
39.04�
38.06�
38.03�
38.66�
38.64�
34.25�
33.7�
33.56�
35.11�
35.38�
34.95�
34.38�
34.87�
34.92�
�
0.5�
37.21�
36�
35.85�
36.73�
36.78�
31.39�
30.82�
30.61�
32.33�
32.73�
33.13�
32.35�
33.02�
33.11�
�
0.25�
34.11�
32.25�
31.74�
33.34�
33.56�
27.58�
26.83�
26.57�
28.44�
29.07�
30.56�
29.41�
30.33�
30.54�
�
      








 Comparison of rate-distortion performance between block transform (DCT II) with different block sizes (8x8, 16x16, 32x32) and other coders�
�
�
�
� EMBED Excel.Chart.5 \s ��� a)Lena �
� EMBED Excel.Chart.5 \s ��� b)Barbara�
�



Improvement of coding process via performing transform on DC coefficients�



Best results of Slant, Walsh, and Fourier transforms when coupled with SPIHT�
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 A detail of lena image coded at 0.25 bpp, with corresponding PSNR: 


a) baseline JPEG, 31.6dB b) DCT 8x8+SPIHT, 31.74dB c) DCT 16x16+SPIHT, 33.34dB d) DCT 32x32+SPIHT, 33.56dB  e) Original Image f) SS 16x16+SPIHT, 26.88dB  g) FP 32x32+SPIHT, 27.13dB h) WS 16x16+SPIHT, 26.0dB





CONCLUSION








 Reordering Type A is more efficient than B Type by 0.15dB and more (more importance of directional information over energy compaction)





By increasing block size of BT to reasonable values (16,32) we can outperform SPIHT up to by 1.5 dB with still good visual quality  for wide range bit rates 





Recursive block transform of  lowest LP band can improve PSNR at given bit rate  up to 1dB (using usual 8x8 blocks).





Incorporating deblocking algorithm we can decrease blocking effect. More computational effort is then only in the decoder part (asymetry)





Using some other block transforms(with increased block size) with presented algorithm can still outperform JPEG, DCTII for smaller blocks  and for some images even original SPIHT
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b) Backward Transform





a) Forward Transform
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