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/ Abstract \

A new compact multiband antenna for stroke diagnosis systems over
0.5-3 GHz - the miniaturized self-grounded Bow-Tie antenna in a
compact water-filled cylindrical bolus is designed. A prototype of the
antenna has been manufactured. Simulated and measured results have
shown a low reflection coefficient, directional radiation characteristic

@d a low radiation leakage-out ratio of the antenna. /

Antenna characterization for Stroke Diagnosis Systems

* Antenna size, particularly the size of its tootprint, is very important
in stroke diagnosis systems. Human brain is a very lossy material for
microwave signal at high frequency. At a lower trequency, the signal
penetration can be deeper, but the antenna size is larger. On the other
hand, it is demanded to have more antenna elements in such the
system for higher resolution. Theretore, the compactness of the
antenna (small footprint) is critical tor stroke diagnosis system due to
the limitation of the area of human head.

* Reflection Coefficient (I'), at the antenna input port 1s a measure ot
how much the signal 1s transmitted by the antenna when it 1s located
on the top of a human head model it the antenna has a low ohmic
loss. Low ohmic-loss ot the antenna 1s also emphasized.

* Radiation Leakage-out Ratio Rjgqj 1s defined as the ratio of the
power radiated out into free space Ppgq to the transmitted power
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If the antenna has a low ohmic loss, we have
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Where Pj;, is the input power to the antenna.

The radiation leakage-out ratio measures the signal loss due to the
signals radiated out into free space instead of being transmitted into
human head. In addition, a high radiation leakage-out ratio will cause a
strong interference among the elements in an antenna array used for
diagnosis system. Therefore, a low radiation leakage-out ratio is one of
the design goals.

The radiation leakage-out ratio i1s also an indirect measure of how
directional the radiation characteristic of an antenna is in near-field
such as stroke diagnosis and breast cancer
detection, where the tar-tield radiation function fails to characterize this

sensing applications,

p(:rf'urm;mt:f:.,

\_

Brain Tissue

One antenna on the top of a hed in

Existing stroke diagnosis system developed by
Medfield Diagnostics (Stroke Finder)

radiation leakage-out ratio

CHALMERS signais ana systems

a stroke diagnosis system and definition of

/ Background \

The brain stroke is the third cause of death, ranking only behind heart
disease and cancers. It also causes serious long-term disabilities which
lead significant economic impact. Therefore, The real-time diagnosis 1s
important because ot different treatment: the ischemic stroke patients
are given thrombolytic treatment which could be fatal for hemorrhagic
patients. The microwave based techniques for stroke diagnosis need
antennas in single or multi-frequency ranges. The multi-band operating

systems are preferred due to higher resolution and deeper penetration

&han narrow band counterparts. /

Simulated and Measured Results
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of the new antenna when it is located on in Bluetest Reverberation Chambet.
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\ Simulated H-field distribution inside the simple head model by using CST MWS
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