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(Image Data Compression using Laplacian Pyramid

Processing and Vector Quantization)
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Abstract

This paper presents laplacian pyramid vector quantization (LPVQ) approach in which a vector
quantizer is used to encode a series of quasi-bandpassed images generated by the laplacian pyramid
processing.

Performance of the LPVQ is compared to those of DCT domain methods at the same bit rate
via computer simulations. Experimental results show that the PSNR’s (peak signal-to-noise ratio)
for the LPVQ are almost the same as those of the DCT based methods. However, subjective
study indicates the LPVQ obtains slightly higher scores than the DCT based techniques.
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Fig. 2. Images relevant to the Laplacian pyramid
processing.
fa) original image.
(b) (64x64) reduced image.
{e) (32x32) reduced image.
(d) (16<16) reduced image,
(e) (128 x 128)expaned image,
{(f) (64 < 64)expanded image.
(8) (32X 32)expanded image.
(h} (128X 128) error image.
(i) (64x64)error image.
(J) (32X 32)error image.
(k) (32> 32) reconstructed image.
(1) (64X 64) reconstructed image.
{(m) (128 X 128) reconstructed image in which

128X 128) error image is excluded, and

{
() (128 % 128) reconstructed image.
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Fig. 3. Laplacian pyramid vector quantization
decoder.
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Fig. 4. Test images used for the simulations.
{a} GRL. (b} KITE. (c) PGH.
(d) COUPLE. t(e) BOAT and. f) HDR.
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(a) Histograms of the (128 128)error images.
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{(b) Histograms of the (64 X64)error images.
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{c) Histograms of the (32X32)error images.
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Fig. 5. Histograms of the error images.
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Table 1. Entropies of the error images.
USIZE

(128 < 128) (64 % 64) (32 x32)
ENTROPY
GRL 4.64 5.3C 5.86
KITE 4.26 5.16 5.84
PGH 4.54 5.4¢8 6.31
COUPLE 4.80 5.26 5.60
BOAT 6.19 6.42 6.63
HDR 5.71 6.17 6.80
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Table 2. Statistical characteristics of test

images used in simulation,

GRL | KITE | PGH |COUPLE| BOAT | HDR

MEAN 67.43| 86.59| 134.3| 39.97| 137.43| 180.11

VARIANCE  (1,325.20{2,921.50| 6,039.99| 1,170.03 | 4,478.87 | 7,935. 11

HOR. COR. (0.963 [0.9%62 |0.988 |0.893 10.907 {0.858

VER. COR. [0.951 |0.9%67 0.9%83 |0.9%0 [0.816 [0.%02

DIAG. COR. (0.9%28 |0.935 |0.975 |0.88 |[0.757 [0.801

HOR. COR. : Horizontal correlation
VER. COR. : Vertical correlation
DIAG. COR. : Diagonal correlation
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Table 4. PSNR’s of the reconstructed images.

BPP 0.860 BPP 0.360 BPP
NAME LPVQ | DCT-5Q | LPVQ | DCT-VQ
GRL 31. 16 31.95 29. 44 29.48
KITE 29.12 32.14 27.14 28.06
PGH 29.55 32.21 28.15 28.97
COUPLE 29.43 29.73 27.08 26. 77
BOAT 24.30 23.68 21.24 20. 15
HDR 20.30 20. 95 18.10 18. 23
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Table 5. Scores of subjective evaluation.

BPP 0.860 BPP 0.360 BPP
NAME LPVQ | DCT-SQ | LPVQ | DCT-VQ
GRL 51 49 58 42
KITE 60 40 58 42
PGH 38 62 54 46
COUPLE 52 48 53 47
BOAT 67 33 69 31
HDR 60 40 56 44
TOTAL 328 272 348 252
MEAN 55 45 58 42
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(d) DCT-VQ at 0.360 BPP.
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