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Reconstruction of 3-D Xray Computerized Tomography Images
Using a Distributed Memory Multiprocessor System

TOHRU SASAKI' and YASUSHI FUKUDAf

We developed the system that can make fast reconstruction of 3-D voxel volume from 2-
D cone beam Xray projection images using Feldkamp’s method. 3-D CT machine requires
much higher performance than conventional 2-D CT machines because 3-D CT machine must
process much larger data, and current workstations takes 1-2 hours for 3-D reconstruction.
Therefore we developed the distributed memory multiprocessor system to reduce processing
time because CT application program has the good structure for parallel processing. The
result from our measured reconstructing time show it takes about 6.5 minutes to reconstruct
256 3-D voxel volume on a 32-processor element machine. The hardware of our system is
low-cost designed using DSPs as processor elements and standard VME bus as system bus.
But we applied some techniques for parallel processing to our multiprocessor system and we
could achieve 10-20 times as high performance as some current workstations.
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Table 2 Measured data transfer rate.

VME /X2 DEERES
Master | Slave | R/W | B/S | WB Rate
Host FBM R S -/- 4.12MB/s
Host FBM w S M/- | 4.46 MB/s
Host PE R B -/- 5.59 MB/s
Host PE w B M/S | 7.35 MB/s
DMAC | FBM | R S -/~ | 4.74MB/s
DMAC | FBM w S M/- | 4.05 MB/s
DMAC | PE R B -/- | 9.17MB/s
DMAC | PE W B | M/S | 9.35MB/s
DSP FBM R S -/- 4.69 MB/s
DSP FBM w S M/- 7.55 MB/s
DSP PE R S -/- | 3.86MB/s
DSP PE w S | M/s | 9.54MB/s
LBUS D#XEES
Master | Slave | R/W | B/S | Rate
DSP | LM R S | 47.7MB/s
DSP LM W s | 31.8MB/s
DSP Sh.M R S 47.7MB/s
DSP Sh.M w S 31.8 MB/s
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process.
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F20 7Ovesiasrig(0°, 45°, 90°)
Fig.20 Projection images (0°, 45°, 90°).
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Fig.21 Coronal images.
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Fig. 22 Transvers images.
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Table 3 Data size for evaluation.
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Fig.23 Sample viewer.
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Fig.24 Measured processing time of convolution.
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Fig.25 Measured processing time of backprojection.
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Fig. 26 Measured processing time of reconstruction.
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