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1. Background 2. Method and Results

+ Head-mounted OPMs allow movement during MEG recordings but movement through non-
zero background magnetic fields induces artefacts which can mask brain activity and send r
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OPMs outside of their dynamic range. > Drive electromagnetic coils, each with a
+ Active magnetic shielding, using electromagnetic coils, is used to cancel the remnant different frequency sinusoidal current (Fig.1a) 0
magnetic field inside a magnetically shielded room over a fixed volume. ~ v
» Knowledge of the field experienced by the OPMs is needed, and the coil to sensor field e g
transfer function needs to be calibrated. Measure the magnetic field produced by the
+ To allow for movement outside the initial shielded volume, the transfer function needs to be coils using a triaxial fluxgate magnetometer | ST R =
recalibrated: this process needs to be fast and continuous. S b 0.15 . . . . .
* Here, we introduce a new approach that allows continuous monitoring of the field per v —Bx
current generated at a sensor array by a set of coils. FFT the resultant signal and find the magnitude —By
« Our initial demonstration of this approach uses a 3-axis fluxgate magnetometer and a set of of the peaks at the frequencies corresponding Bz
six coils mounted on the faces of a small mu-metal box. Future work will include extension to each coil (Fig.1b)
to field compensation and use of an array of OPMs. \
3 - v 201t
Determine the field per unit current for each coil %
at the position of the sensor and build 5
calibration matrix, C o
20 : : : : J 2
——Bx/| v ©
. el ) < 0.05F
< Measure the background static magnetic field
fl: 10 components at the position of the sensor, b
2 \ J
5, v
3 4 Calculate the nulling currents, I needed to R YU | N L ’A | A,\\ -
'§ o .<\.___——————'>. g cancel the field at the sensor using linear 30 31 32 33 34 35 36 37
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> N —clp=1 [1] Figure 1. (a) A schematic diagram showing the positions of 6,
w oL | \_ ) 20x20cm? square electromagnetic coils each with 10 turns mounted on
v the internal faces of a 55x55x55 cm® mu-metal box. Each coil, labelled 1
) . to 6, was driven with a different sinusoidal current-31,32,33,34,35,36 Hz
15 do 41‘50 960 1?;50 18'00 [ Null the field at the position of the sensor ] respectively. (b) A Fourier transform of the field components, By, By, B, ,
Rotation of magnetometer \4 measured by a triaxial fluxgate magnetometer positioned at ~ the centre
Figure 2 The B,, B, and B, components (shown in blue, red and yellow respectively), [ Repeat for a new position ] of the mu-metal box (see fluxgate position- Fig.2 at 0°).
generated by coil 5 (Fig.1), positioned on the inside x-y face of a 55x55x55cm?® mu-metal

box, were measured using a triaxial fluxgate magnetometer. The field per unit current at Engineering and uK Innovate
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the position of the sensor was calculated after each rotation, between 0 and 180° . Research Council Sensors and Timing UK




