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(Laplacian Pyramid Coding Technique using a

Finite State-Classified Vector Quantizer)
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Abstract

In this paper, we propose an image coding scheme which combines the Laplacian pyramid
structure and a hierarchical finite state classified vector quantizer in the DCT domain, namely FS-
DCT-CVQ. First, an optimal bit allocation problem for fixed rates DCT-CVQ on the Laplacian
pyramid structure is described. In an asymptotic case, with an optimal bit allocation, a coding gain
over scalar quantization of each Laplacian plane is derived. Second, it is experimentally shown
that the Laplacian pyramid structure provides a considerable coding gain in the sense of total MMSE
(minimum mean squared error). Finally, we propose an FS-DCT-CVQ which exploits the
hierarchical correlation between the Laplacian planes. Simulation results on real images show
that the proposed coding scheme can reconstruct an image with 30.33 dB at 0.192 bpp, 32.45
dB at 0.385 bpp, respectively.
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agle. A A dader Fasksd 44
(outside training set)
R
{b) 0.050bpp (PSNR=24. 80 dB)
{¢) 0.088bpp (PSNR = 26. 91dB)
d) 0.192bpp (PSNR =30. 33dB)
e) 0.385bpp (PSNR =32. 45dB)
Fig. 6. Original image and progressively
reconstructed images (outside training set).
(a) original image.
{(b) 0.050bpp (PSNR = 24. 30dB).
(¢) 0.088bpp (PSNR =26.91dB).
(d) 0.192bpp (PSNR =30.33dB).
(e} 0.385bpp (PSNR = 32. 45dB).
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step | :

step II :

step III -
step IV -

step V .
step VI ©

1989 108 BFLBEg#HGE

Given pyramid level L. and bit rate R,
construct all Laplacian planes, {L,, ¢=
0,1,--, L—1}.
Calculate 6%, i =1,2,-",m,, j=1,2,
=on, €=0,1,---,L—1
Let ¢=L—1.
Calculate ryy, 1=1,2,"--,m,,, j=12,
o
Encode L,.
If L=1, go to step V.
else

R «<R—4"R,

L «<L—1

2=L—1.

Reconstruct L,.

Calculate 5%, i =12, my,

i=12--n
Go to step V.

step VI . Stop.
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