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TAMPERE UNIVERSITY OF TECHNOLOGY





Ragnar Granit Institute

Bioelectromagnetism, Exercise 4


1. Figure 1 represents an image surface of a volume conductor. Construct new X and Y-leads that would measure dipole sources parallel to X and Y-axis, respective. Use the electrode locations A, B, and C.

2. In the centric dipole model for a spherical homogeneous torso, why is the image surface corresponding to the surface of the torso also a sphere? How about when the dipole is not located in the center?

3. Calculate the field strength in the center of a coil measuring magnetic field if the source m (magnetic dipole, normal parallel to the normal of the coil) situates on a plane 15 cm from the coil? Another coil is introduced to the system (10 cm from the original coil) and these two identical coils are used as a gradiometer. What is the level of the signal in this new system compared to the single coil arrangement if the source is 15 cm apart under the measuring coil and the normal of the source is parallel to the normal of the coils?
4. Figure 2 represents a transversal view of a three-concentric-spheres model of the head. A measurement coil is located directly above the center of the model and its normal is directed parallel to the normal of the viewing plane. Current dipoles P1, P2 and P3 have the same magnitude. Which dipole gives the largest signal?

5. In impedance cardiography (ICG) an electric current is injected to the body and the corresponding voltage is measured. The ratio of the voltage and current gives the impedance, Z. Z can be obtained using the concept of lead field as follows
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where 
σ = conductivity


JLE = lead field of the voltage measurement


JLI = lead field of the current feeding electrodes


v = volume.

Sketch the lead fields for a system shown in Figure 3. What kind of sensitivity is obtained for impedance changes in different regions?
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Figure 1. Image surface of a volume conductor. A, B and C refer to the electrode locations.
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Figure 2. Transversal view of the three-concentric-spheres model and the dipoles.
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Figure 3. Impedance measurement system.
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