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Abstract – The purpose of this scanner is to examine the interior of an extended object or ultimately - the internal body of a living human. The technique is closely related to Magnetic Induction
Tomography (MIT), a non-contacting, fast, harmless and cost-effective but however low-resolving
method.
Currently known MIT-Systems typically comprise multiple transmitter and receiver coils in a circular
arrangement. Induction fields permeate the volume and are detected by receiver coils [1, 2, 3].
Disadvantages of this geometry are that the test object must fit in a narrow tube and the receivers
perceive a strong primary signal which is superimposed by the desired and much smaller signal
from a test object. Highly accurate measurements and a sensitive phase analysis are required.
The herein presented scanner is rather different: the mechanical system (Fig.1) is very
asymmetrical, more powerful, fully gradiometric and large enough for scanning an entire human
body within a few seconds. One side of the system consists of two coaxial coils which provide a
large gradiometer for the
excitation field. Both currents
are exactly adjusted to 180°
phase
difference.
The
gradiometer
provides
a
powerful
excitation
field,
which is still within the
permitted limits for humans
exposed to induction fields [4].
The test object or human is
gently passing the excitation
zone in lateral x-direction on a
trolley. The receiver coils are
located on the other side of
the excitation zone and in a
gradiometric position. The
primary signals are almost
completely nulled, enabling
the received signals to directly
reveal the real part (from
metals) and the imaginary part
(from resistive matter or Fig. 1: MIT scanner. Schematic (left) and real (right) representation with a test
biological tissue) of interesting person.
perturbations in the MIT zone.
A sensitive phase analysis is not required for these robust signals. However, during such a
mechanical scan motion artifacts in the signals must be considered.
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Experiments with discrete and small metal objects show a) that the approximate positions can be
reconstructed and b) that it is possible to detect and localize certain changes of a given scenario
(e.g., by adding or removing a metal object) by differential measurement.
To examine the
interior of an
extended object
with
a
low
conductivity
(more similar to
a human being),
a voluminous tub
is filled with a
moderately
conducting saltwater-sandsuspension (Fig. Fig. 2: Tub with a salt-water-sand-suspension (left, top); Tub with additionally inserted
2 / left). The perturbation (left, bottom); Calculated localization of the perturbation from scanner signals (right)
volume
is
modified by adding a much smaller object with a deviating conductivity (e.g., a void) at a certain
position. Differential measurements between the modified volume and the unchanged volume
clearly allow the localization (Fig. 2 / right) of the perturbation inside this rather non-transparent
and conducting background. Normally, such a detection and localization inside such an opaque
volume would require contacting ultrasound, harmful X-rays or expensive MRI methods.
The conductivity distribution inside the human thorax can be intentionally changed by lung inflation.
For a representative result, subsequent and alternating scans of the expiration and the inspiration
state from a living human were performed. A significant difference between the inspiration and
expiration signals is reproducibly observed. Importantly, the intended change due to respiration
obtains much higher signal differences than the unintended changes due to motion artifacts of the
human. Thus, undesired motion artifacts or general signal uncertainties from a scan of a living
person are small with respect to relevant signals from internal physiological properties.
Currently, the induction scanner only uses two receiver coils and only provides information about
the x-z-plane. As this is work under progress, the given setting only represents the minimal
configuration. To achieve better results or even 3D information in future, it will be necessary to add
more sensor coils at other gradiometric positions. Furthermore, the challenging mathematical
approach and the numerical methods have to be considerably improved.
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