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Multi-parameter simulation research on design of gradient coils on mini-type permanent magnetic

resonance imaging system based on target field method
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Abstract: Objective To investigate the relationships between the maximum linear deviation (MLD) of gradient magnetic
field at the design of biplanar gradient coils for mini- type permanent magnetic resonance imaging system and several
parameters of coils, including the order of the current density expansion, the maximal radius of the coils, the gap between
the biplanar coils and the number of the target field points. Methods According to the improved target field method, the
biplanar gradient coils are designed by Matlab simulation. Then the MLD under different values of each parameter was
calculated by control variable method, and the data were analyzed. Results Using the above- mentioned methods, the
relationships between MLD and various parameters in transverse and longitudinal gradient coils were obtained. Conclusion
The reasonable values of parameters can make the designed gradient coils meet the requirements for gradient linearity and
manufacturing technique. This study can also be extended to the biplanar shimming coils on permanent magnetic resonance
imaging system.

Keywords: magnetic resonance imaging; biplanar gradient coils; maximum linear deviation; order of the current density

expansion; maximal radius of the coils; gap between the biplanar coils; number of the target field points
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Fig.1 Biplanar gradient coil system
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