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An implementation and performance measurement of
parallel and distributed computing libraries for image
reconstruction based on the electrical tomography

Junghoon Lee
Dept. of Computer Science and Statistics,
Cheju National University, Jeju, 690-756

This paper builds a Matab-based cluster and implements parallel and distributed
computing libraries. aiming at enhancing the execution speed of ET image reconstructions
algorithm which requires an enormous amount of CPU computation. The parallel
computing functions are implemented using thread and its synchronization utilities provided
by Windows operating system on top of a dual CPU PC platform on order to improve the
computation speed of primitive matrix operations such as multiplication. inverse and so on.
Additionally, the distributed computing function enables each Matlab application
performing its job on a discrete computer to exchange its data. With these libraries and
the characteristics of two phase model of ET, a cooperative grouping scheme is proposed
and its performance is also measured. For the 776°776 two dimension arrays., the typical
array used in ET. the parallel function can reduce the computation time upto 48 % at
maximum, resulting in the final 42 % reduction of overall reconstruction time. In addition,
for the given internal structure, the cooperative distributed grouping scheme achieves the
time reduction upto 6 %.
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