"J. Korean Soc. Radiol., Vol. 9, No. 7, December 2015"

Improvement in Reconstruction Time Using Multi—-Core Processor on
Computed Tomography

Kwon Su Chon

Department of Radiological Science, Catholic University of Daegu

hEse] ZRANE ol 43 AAsRZ RIS AT A AR

oog

ooooOoooobo ooooo

Abstract

The reconstruction on the computed tomography requires much time for calculation. The calculation time
rapidly increases with enlarging matrix size for improving image quality. Multi-core processor, multi-core
CPU, has widely used nowadays and has provided the reduction of the calculation time through multi-threads.
In this study, the calculation time of the reconstruction process would improved using multi-threads based on
the multi-core processor. The Pthread and the OpenMP used for multi-threads were used in convolution and
back projection steps that required much time in the reconstruction. The Pthread and the OpenMP showed
similar results in the speedup and the efficiency.
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Fig. 1. Loop structures of the Shepp-Logan phantom.

Table 2. Time for each implementation step

Steps Time (sec) Remarks

Phantom 0.733 2 loops

Convolution Sinogram 0.093 2 loops

Filtering 22.418 2 loops

Back projection 50.669 2 loops
Total 73.211
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Fig. 2. Sinogram after convolution with Lam-Rak filter and
phantom image after back projection.
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for(p = 0; p < nThread; p++) // 000
{
pthread_create(&thread_handles[p],
NULL,
BackProjection,
(void *) p);
}
for(p = 0; p < nThread; p++)
{
pthread_join(thread_handles[p], NULL);
}

Fig. 3. Creation and destruction of thread in Pthread.
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Table 3 Implementation time of convolution and back

projection for Pthread and OpenMP

2H = R go] WA 7IH

Thread Pthread OpeniP

number  ¢*(sec) B™ (sec) C*(sec) B™ (sec)
2 11.403 25.459 11.45 25.538
4 5.975 12.948 6.162 12.777
6 4.539 9.501 4.368 9.579
8 4.056 7.707 4.274 7.754
12 3.807 5.990 3.650 6.084
16 3.869 6.427 3.807 6.536
2% 3.717 6.521 3.791 6.349
36 3.6%5 6.240 3.806 6.271

C": Convolution

B™": Back projection
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IV. DISCUSSION
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Fig. 5. Reconstruction using GPU(CUDA).
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