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Source reconstruction from magnetocardiography signals based on improved minimum

variance beamforming
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Abstract: Given the poor source reconstruction results of minimum variance beamforming (MV) for magnetocardiogram
(MCQG) at low signal-to-noise ratio in coronary heart disease patients, a novel method using the improved minimum variance
beamforming (IMV) is proposed. Based on MV, the proposed method uses the lead matrix and the magnetic field signal
second-order characteristic matrix to form a constraint matrix, and constructs the weight matrix of a new spatial filter, thus
reducing the output noise power gain. The single-source resolution of IMV and MV spatial spectrum estimations is compared
using the point spread function. IMV and MV are used to perform source reconstruction from the 36-channel magnetic field
simulation data generated by 3 current dipoles at low signal-to-noise ratio; and the source reconstruction is also carried out on
the R-wave peak and T-wave peak time data of 36-channel MCG of 3 coronary heart disease patients. The results show that
IMV has higher single-source resolution and reconstruction accuracy for simulation data and MCG data from coronary heart
disease patients.
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Figure 1 The 36—channel magnetic field simulation data generated by 3 current dipoles
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Figure 2 Contour plots of spatial spectrum estimation in the XY plane by MV and IMV (''x" is the given current source position)
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Figure 4 The 36—channel magnetocardiogram of 3 patients (Black dashed lines represent the time of source reconstruction)
E Right 4 )
= ©
{Rpeak) 1.0

-2.5
X/em

-12.5-7.5

(Rpeak)

Bottom

-125-75 -25 25

X/em

=15

-2.5

Y/cm

2.5

Goronal View

=25 25 75 125

-12.5-7.5
X/cm

(Rpeak)|

. Coronal View 7.5 Bottom Coronal View 7.5 Bottom Coronal View|
-125-75 =25 25 75 125 -125-75 =25 25 75 125 -125-75 =25 25 75 125
X/em X/em X/em
a:BHA b:EEB c:BEC

[El5 #3E Rpeak A %R == B3R 8 2 HFSLK(E

Figure 5 Contour maps of spatial spectral intensity distribution at Rpeak time point
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Figure 6 Contour maps of spatial spectral intensity distribution at Tpeak time point
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