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ABSTRACT

This paper proposes an efficient lossless coding scheme for tree structured vector quantization (TSVQ) system
which efficiently exploits inter-block correlation. The TSVQ index of the current block is adaptively arithmetic-
encoded depending on the indices of the previous blocks. This paper also presents a reduction method, which
effectively resolve the memory problem which usually arises in many conditional entropy coding schemes. Simulation
results show that the proposed scheme provides remarkable bitrate reduction by effectively exploiting not only linear
but also non-linear inter-block correlation.
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Fig. 2 An example of conditioning tree and VLC tree (N
=12, N.=3, N,=6)
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Fig. 3 Test images:(a)LENA, (b)BANK, and (c)BRIDGE.
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Table 1. Performance comparison of the proposed con-
ditional entropy coding method and other coding
methods of TSVQ indices for LENA image and
BRIDGE image.
Ny :the number of leaves within the codebook
By - average bitrate without entropy coding
By :average bitrate with zeroth order arithmetic coding
By average bitrate with high-order arithmetic coding
G, :gain of the proposed method over the method without
entropy coding
_ (Bne— Bro)

Gl——T X 100

G, gain of the proposed method over the Oth order entropy

coding

mage | Ny Bug | Bzo | Buo | G G,
{(bpp) | (bpp) | (bpp) | (%) | (%)

515 |0.2244 | 0.1822 | 0.1076 | 52.1 | 410

1018 | 0.2489 | 0.1980 [0.1218 | 51.0 | 38.5

2033 | 0.2864 | 0.2280 | 0.1490 | 48.0 | 34.6

LENA 1 4077 | 0.3225 | 0.2518 [0.1716 | 46.8 | 319
8194 | 0.3791 | 0.2878 |0.2058 | 45.7 | 28.5

16382 | 0.5000 | 0.3632 | 0.2803 | 439 | 22.8

515 |0.2185 [ 0.1720 |0.1284 | 412 | 25.4

1018 | 0.2484 | 0.1977 | 0.1539 | 38.0 | 22.1

2033 | 03017 | 0.2433 [0.1981 | 34.4 | 186
BRIDGE | 4077 10,3543 | 0.2872 [ 0.2416 | 31.8 | 159
8194 | 0.4267 | 0.3493 [ 0.3046 | 28.6 | 12.8

16382 | 0.5876 | 0.4955 |0.4510 | 232 | 9.0
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Fig. 4 Bitrate-PSNR performance of the proposed method
for (a) LENA (b) BANK and (c) BRIDGE.
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