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Visualization of volume data is important issue in scientific visualization. However, there are few visualization

methods for volume data except for volume rendering or streamlining. In this study we propose a novel method

for visualizing volume data as a two-dimensional image by expanding 3D voxels onto 2D squares of a fractal

diagram, called Sierpinski Carpet. The proposed method uses the self-similarity of the fractal diagram and

achieves multi-scale visualization of volume data in 2D. With this method, we can browse the entire domain of

volume data without occlusion. To achieve multilateral visualization, we combined the proposed method and

existing 3D-based methods. In addition, we propose some useful functions for interactive visualization and

discuss the uniqueness and effectiveness of our method.
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Fig. 1 Subdivision of voxels
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Fig. 2 Drawing algorithm for SC
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Fig. 3 Subdivision of SC
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Fig. 4 Mapping rule for R=1
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Fig. 5 2D Mapping for R=2 volume data
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Fig. 6 Multi-resolution 2D Mapping
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Fig. 7 The screenshot of the application
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Fig.8 Demo of “subtract value” function
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Fig.9 Vector Visualization
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Table.1 Results of User Tests

Test Results VR SCI SCII
Test 1 Ave. Score 0.81 0.85 0.88
Test 1 Ave. Time(sec) 62.6 61.2 48.0
Test 2 Ave. Score 0.72 0.94 0.97
Test 2 Ave. Time(sec) 97.6 46.0 58.6
Test 3 Ave. Score 0.75 0.94
Test 3 Ave. Time(sec) 80.7 61.8
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