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Abstract Visualization has been widely applied in space environment domain. However, com-
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pressed volume rendering algorithms based on VQ are concerned on fidelity and compression rate,

not combined with specific application. To fulfill the specific visualization requirements for space

environment volume data, an application-driven compression and rendering algorithm is proposed,

which is Weight Based Hierarchical Vector Quantization (WHVQ). The volume data is initially par-

titioned into disjoint 43 blocks. Weights are assigned to the blocks according to their importance.

The blocks are then decomposed into a three level hierarchical representation and each block is rep-

resented by a mean value and two detail vectors. To the top two levels, a splitting based on principal

component analysis and weight is adopted to form their initial codebooks. Then, LBG algorithm

based on weight is conducted for codebook refinement and quantization. The experimental results

show that WHVQ is able to improve the quality of reconstruction in interested area on the premise

of the good overall fidelity.
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m 1 nopqrs WHVQ tuv HVQ tuw PSNR(xy: dB)

Table 1 PSNR values of WHVQ and HVQ with different size of codebook (Unit: dB)

���z |z�� HVQ �� WHVQ �� (win = 1)

wuin = 0.1 wuin = 0.01 wuin = 0.001

128 �� 39.10 38.57 37.22 35.00

$
�&�� 28.34 31.20 33.12 33.74

y$
�&�� 39.56 38.75 37.28 35.01

256 �� 40.68 40.23 38.83 36.94

$
�&�� 29.98 34.48 37.89 38.97

y$
�&�� 41.13 40.34 38.84 36.93

512 �� 42.77 42.19 40.96 39.23

$
�&�� 32.19 38.38 43.53 47.21

y$
�&�� 43.21 42.25 40.95 39.19

1024 �� 44.95 44.67 43.79 42.89

$
�&�� 35.10 42.87 49.73 58.45

y$
�&�� 45.31 44.69 43.76 42.85
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Fig. 2 Comparison of rendering high energy proton flux at 550 km using WHVQ and HVQ (Big colorful figures show

the rendering results. The upper left gray figures show the corresponding difference with respect to the original data.

The lower right colorful figures are the enlarged view of the white framed in the big figures)
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q 3 ���z{�{�� 10 000 km �z
 WHVQ ��
 HVQ ���
��Æ� (�{q�����, {||}|
q��
��}~���}��~, �}|{q�|h��
������)

Fig. 3 Comparison of rendering high energy proton flux at 10 000 km using WHVQ and HVQ (Big colorful figures

show the rendering results. The upper left gray figures show the corresponding difference with respect to the original

data. The lower right colorful figures are the enlarged view of the white framed in the big figures)
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