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Table 1. ECD Source Localization Errors with Respect to the GPR Level
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Gaussian &-&2 GPRo]
vehiA ek GPRe] 20%
2-¢] Gaussian #F& Rt}
gol ¢ A= A& ¢ 5 Yo, oA

EC_D Noise ECD source localization error, | A7 | [mm] (Local GPR%)
LA level
A GPR=6.3% GPR=9.4% GPR=14.7% GPR=18.6%
high 2.6 {18.7%) 4.3 (26.9%) 9.6 (32.0%) 12.4 (40.8%)
medium 1.2 {6.0%) 1.2 (8.8%) 1.6 (14.0%) 3.3 (18.9%)
low 0.9 (1.2%) 1.1 (3.3%) 0.7 (3.5%) 1.2 (4.1%)
B GPR=5.0% GPR=9.2% GPR=13.5% GPR=17.5%
high 8.7 (13.7%) 15.5 (20.6%) 13.5 {32.8%) 22.7 (42.5%)
medium 2.4 {2.2%) 3.0 (2.6%) 1.5 (3.9%) 4.1(8.8%)
low 2.6 (1.8%}) 3.3(2.1%) 0.9 (2.6%) 2.1(7.7%)
C GPR=2.3% GPR=7.3% GPR=12.6% GPR=18.4%
high 0.9 {14.7%) 4.4.(23.6%) 8.6 (30.2%) 11.8 (36.8%)
medium 0.5 (6.5%) 0.4 (8.3%) 0.9 {11.4%) 1.1 (15.3%)
low 0.4 {1.5%) 0.3 (2.3%) 0.5 (3.1%] 1.0 (4.2%)
Table 2. ECD source localization errors with respect to the depth of ECDs
EC,D Noise ECD source localization error, | A7 | [mm] (Local GPR%)
2] X] level
97.1 mm GPR=6.3% GPR=9.4% GPR=14.7% GPR=18.6%
52.3 high 2.6 {18.7%) 4.3 (26.9%) 9.6 (32.0%) 12.4 (40.8%)
270.4 medium 1.2 {6.0%) 1.2 (8.8%) 1.6 (14.0%) 3.3 (18.9%)
low 0.9 (1.2%) 1.1(3.3%) 0.7 {3.5%) 1.2 (4.1%)
82.4 mm GPR=7.0% GPR=10% GPR=135% GPR=16.8%
54.7 high 1.65(17.1%) 4.27 (28.9%) 9.67 (33.2%) 11.27 (37%)
270.6 medium 1.04 (3.8%) 1.02 {7.1%) 4.05 (12.2%) 4.6 (16.8%)
low 0.6 {0.9%) 1.32 {2.5%) 0.94 (3.6%) 2.77 (4.7%)
72.1 mm GPR=74% GPR=7.3% GPR=13.7% GPR=18.4%
56.1 high 3.64 (17.8%) 6.5 (20%) 10.6 (36.1%) 19 (43%)
2716 medium 2.9 (5.2%) 2.5 (6.4%) 3.5 (12%) 4.4.(15.7%)
low 0.1 (1%} 0.7 {3.2%) 1.7 (3.9%) 0.6 (4.5%)
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Effects of Gradient Switching Noise on ECD Source Localization with
the EEG Data Simultaneously Recorded with MRI

H.R. Lee’, ]. Y. Han', S. Y. Lee’, M. H. Cho!, C. H. Im? and H. K. Jung?

'Graduate School of East-West Medical Science, Kyung Hee University
2Dept. of Electrical Engineering, Seoul National University

Purpose : To evaluate the effect of the gradient switching noise on the ECD source localization with the
EEG data recorded during the MRI scan.

Materials and Methods : We have fabricated a spherical EEG phantom that emulates a human head on
which multiple electrodes are attached. Inside the phantom, electric current dipole(ECD) sources are lo-
cated to evaluate the source localization error. The EEG phantom was placed in the center of the whole-
body 3.0 Tesla MRI magnet, and a sinusoidal current was fed to the ECD sources. With an MRI-compati-
ble EEG measurement system, we recorded the multi channel electric potential signals during gradient e-
cho single-shot EPI scans. To evaluate the effect of the gradient switching noise on the ECD source local-
ization, we controlled the gradient noise level by changing the FOV of the EPI scan. With the measured
potential signals, we have performed the ECD source localization.

Results : The source localization error depends on the gradient switching noise level and the ECD source
position. The gradient switching noise has much bigger negative effects on the source localization than
the Gaussian noise. We have found that the ECD source localization works reasonably when the gradient
switching noise power is smaller than 10% of the EEG signal power.

Conclusion : We think that the results of the present study can be used as a guideline to determine the de-
gree of gradient switching noise suppression in EEG when the EEG data are to be used to enhance the
performance of fMRI.

Index words : EEG, source localization, fMRI, gradient noise
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