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Abstract: The effect of eddy currents on diffusion-weighted echo-planar imaging ( EPI) was
investigated for permanent magnetic resonance imaging ( MRI) scanner. An automatic eddy
currents calibration algorithm was presented, and a compensation method for phase errors caused
by residual eddy currents in diffusion-weighted EPI was proposed. The method was tested and
validated on a 0. 35 T permanent magnet MRI scanner. For three different gradient directions after
pre-emphasis compensation, the eddy currents reduced to at least 1/15 of that before
compensation. The diffusion-weighted EPI images with and without eddy currents compensation
were compared. After two times of compensations, the geometric distortion was reduced by 5%
and artifacts was reduced by 1/3. The experimental results showed that the proposed algorithm can
effectively suppressed the diffusion-weighted EPI artifacts and distortions caused by eddy currents.
Key words: MRI( magnetic resonance imaging) ; EPI( echo-planar imaging) ; diffusion-weighted
imaging ; eddy currents; pre-emphasis
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Fig. 1 The pulse diagram of eddy currents
quantification
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Fig. 2 Phase error compensation due to residual
eddy currents
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Fig. 5 Artifacts and geometrical distortion caused by eddy currents
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