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Large-Scale Ultrasound Volume Rendering using Bricking
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Abstract

Recent advances in medical imaging technologies have enabled the highrresolution data acquisition. Therefore
visualization of such large data set on standard graphics hardware becarre a popular research theme. Among many
visualization techniques, we focused on bricking method which divided the entire volurre into smaller bricks and
rendered them in order. Since it switches between bricks on main memory and bricks on GPU memory on the fly,
to achieve better performance, the nunber of these memory swapping conditions has to be minimized. And, because
the original bricking algorithm was designed for regular volurmre data such as CT and MR, when applying the
algorithm to ultrasound volure data which is based on the toroidal coordinate space, it revealed some performance
degradation. In some areas near bricks” boundaries, an orthogonal viewing ray intersects the same brick twice, and
it consequently makes a single brick memory to be uploaded onto GPU twice in a single frame. To avoid this
redundancy, we divided the volumre into bricks allowing overlapping between the bricks. In this paper, we suggest
the formula to determine an appropriate size of these shared area between the bricks. Using our fornula, we could
minimize the memory bandwidth, and, at the same time, we could achieve better rendering performance.
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Fig. 1. Acquisition Procedure of Ultrasound Volume Data
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Fig. 2. Coordinate Conversion in Ultrasound Volume
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Fig. 3. Coordinate Calculation of Ultrasound Volume Data
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Table 1. Result of Rendering Speed by Brick Division Method

8 o v (Voxel) FPS

2 2 1 162 x 245 x 1280 13.99 13.97
2 1 2 162 % 490 x 640 11.57 7.58% 1.30
1 2 2 325 245 x 640 11.64 2.03% 13.27
1 1 4 325 x 490 x 320 8.35 30.23% 0.63
2 2 2 162 x 245 » 640 15.49 2.03% 16.61
2 2 4 162 x 245 « 320 17.66 7.97% 0.99
2 4 2 162 x 122 %640 20.88 0.63% 22.87
4 2 2 81 x 245 x 640 1.07 2.03% 1.05
2 2 8 162 x 245 160 17.62 20.78% 1.10
2 8 2 162 x 61 x 640 19.92 0.63% 21.46
8 2 2 40 245 % 640 1.57 2.03% 1.50
4 4 4 81 x 61 x 160 3.19 2.11% 2.73
2 8 4 162 x 61 %320 15.43 2.58% 17.93
2 32 2 162 x 15 x 640 10.49 0.63% 11.77
4 4 8 81 x 122 x 160 2.94 5.47% 3.02
4 16 81 %122 % 80 4.22 12.89% 1.98
8 4 40 x 61 x 320 497 0.70% 3.92
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