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Numerical validation

There are two macro categories of shimming techniques: we can define them as passive shimming and active shimming techniques.

The shimming of the radiofrequency (RF) Field 𝑩𝟏
+ in MRI system

➢ Active Shimming: acts directly on the

primary sourses (i.e. the excitations

𝐼𝑛 ) and uses

small coils

(or “shim-coils”).
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Then, the goal of the problem at hand is to “determine the optimal

A novel design metodology for active shimming

The use of 2 control points allows to achieve a “shimmed” field 

in the ROI

➢ Passive Shimming: uses of iron

pieces or High-permittivity, low-

conductivity materials (HPMs) as

shims, such as dielectric pads

➢ There are two macro categories of shimming techniques

➢ The goal of the proposed approach is to “determine the optimal

set of complex excitations coefficients 𝑰𝒏 such to produce the

desired homogeneous 𝐵1
+ field, while ensuring polarization purity,

SAR limit and all the constraints at hand”
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➢ Let 𝒓𝟎 and 𝒓𝟏 be the 2 control points set in the target area

➢ 𝝓∈ [−𝜋,𝜋] is an auxiliary variable defined as the phase shift 

between B1
+(𝒓𝟎 ) and B1

+(𝒓𝟏)

𝒓𝟎

𝒓𝟏

𝐼𝑛: set of the complex excitations

➢ The globally optimal solution

will be given by selecting the

value of 𝜙 corresponding to the

minimum RSD within the target

area
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The use of 1 control point allows to “shape” the field in a 

limited desired region of the ROI

B0 = 3𝑇
𝑓 = 128 𝑀𝐻𝑧
𝑑𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑃𝑜𝑖𝑛𝑡𝑠 = 𝜆𝑚/4
𝑛𝑎𝑛𝑡𝑒𝑛𝑛𝑎 = 16
𝐼𝑛 = 𝐼𝑜 𝑒

−𝑗𝜑𝑛

𝑅𝑆𝐷𝑖 = 0.38

𝑹𝑺𝑫𝒇= 0.10
𝑅𝑆𝐷𝑖 = 0.36

𝑹𝑺𝑫𝒇= 0.06


