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Abstract

This paper proposes a KLT-CVQ scheme using PCNN to improve the quality of the reconstructed
images at a given bit rate. By using the PCNN and classified vector quantization, we exploit the high
energy compaction and complete decorrelation capabilities of the KLT, and the pdf(probability density
function) shape and space-filling advantages of the VQ to improve the performance of the proposed
hybrid coding technique. In order to preserve the perceptual features such as the edge components in
the reconstructed images, we classified the input image blocks according to the texture energy
measures of the local statistics and vector-coded them adaptively, and thereby reduces the possible
edge degradation in the reconstructed images. The results of the computer simulations show that the
performance of the proposed KLT-CVQ is higher than that of the KLT-CSQ or the DCT-CVQ in the
quality of the reconstructed images at a given bit rate.
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Fig. 2. Block diagram of the proposed KLT-
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k] 1.037bppoll A} 8ol 8 A"
KLT-CVQ2} KLT-CSQ® PSNR [
dB] wlz

Table 1.PSNR [dB] comparison of the
proposed KLT-CVQ and KLT-
CSQ for different number of cla-
sses at 0.375bpp.

16 - Class 32 - Class

ethod -
Test KLT- KLT- KL'T- KLT-
image cvQ CSQ CVQ CsQ
Lena 33.02 3261 36.06 3383
Bridge 26.86 26.21 2766 26.61

24 2.512x512, 8MIE APl oigt
PSNR [dB] ®[iZ

Table 2. PSNR [dB] comparison for the
512x512, 8-bit test images.

() :bpp

Method | KLT- | KLT- | DCT-
cvo | csq | cvan | QAU

AN
Test \ 32 512

\ 32 classes |13 classes
image . | classes classes
Lena 3506 33.83 3221 2967
(0.375) (0.375) (0.373) (0.375)
Bridge 2166 26.61 2594 N

0.375) 0.37) (0518)

(c) (d)
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(e)

08 3. 037bppdllA 32 fr¥em BRI 512x
512, 8-bit “Lena”] ¥} ke KLT-
CvQel KLT-CSQY Azvla (a) =
34, (b) KLT-CVQel #3 B3 <44},
(c) KLT- CSQel 23 &3 %44, (d)
KLT-CVQW 3w 7z Aol (e
KLT-CSQY 3w 7}2% tojodAt
Comparison of the results of the
proposed KLT-CVQ and KLT-CSQ at
0.375bpp classified into 32 classes by
texture energy measure for “Lena’
512x512, 8-bit. (a) original image, (b)
image reconstructed by KLT-CVQ, (c)
image reconstructed by KLT-CSQ, (d)
intensified difference image (3-fold) for
KLT-CVQ, and (e) intensified diffe-
rence image(3-fold) for KLT-CSQ.

Fig. 3.
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B oFElEle o3yt B s ded FERE
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i3l 0.37bppeliA] A7t olUA] Aol o8l 32E &
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1.2dB Aol 58 #9 ole} DCTHIs 93l
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FoE]e] 8o ol&) 51202 f3ERa OIAL M
Vo w8l <k 54dB WA=t F AMekd KLT-
CVQollA Foi7l Azt oA =g AME-sle] 274
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