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High Speed Simulation Methods Based on Spacial Pattern
Analysis in Magneti¢ Resonance Imaging

JuN’icar Tacuchy,t ShinicHI Satot and Koicur Sanof

Magnetic Resonance Imaging (MRI) provides inner human body images by using nuclear
magnetic resonance phenomenon. This paper describes a method of high speed simulation
which demonstrates the inner phenomenon of MRI. The physical system of MRI consists
of the magnetic fields of the apparatus and the magnetization in human body. The dynam-
ics of the system is described by Bloch equation which is a kind of first order ordinary
differential equation. We can then simulate the system, in principle, by dividing time and
space and calculating point by point. However, above method becomes impossible to ap-
ply to huge sampling points of 3-dimensional space of MRI. We have developed a high
speed simulation method that can realize the calculation by using the pattern analysis of
magnetizations in the direction of 2-dimensional imaging plane. This high speed method
derives from the existence of equal strength of magnetic field plane and the property of
linearity. This simulation not only realizes the high speed calculation but also improves
the calculational errors and provides analysis of distinguishing normal echo signals and
pseude-echo signals.
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