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Volume Variation Compensation in Non-Invasive Electromagnetic
Blood Glucose Measurement
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Abstract

Electromagnetic waves can have destructive effects on human health. In modern war strategies, electromagnetic methods
are used to disable the manpower. Radiation of electromagnetic fields could change some physiological parameters of
the body, such as blood glucose level. So it needs frequent blood glucose measurement by sampling. In this article, we
have proposed a new non-invasive method for blood glucose measurement. This electromagnetic method can be used
for measurement on the tissue of a living creature. In this method, a bobbin is used as a sensor and a solution that
contains the glucose (i.e. blood) is poured in its core. Any change in glucose concentration causes the dielectric solution
parameter variation and hence the impedance of the bobbin changes. The ratio of the secondary bobbin signal to the
reference signal of the primary bobbin, T/R ratio, is measured in RF frequencies and is used as an index of circuit
impedance variation. Normally, T/R would only change as a function of glucose, but there are other interference
parameters such as the solution volume, which affect the measurements. In this paper, the measurement setup and the
method of changing glucose concentration is proposed. It has been shown that the volume variation has higher effects
on the measurement output compared to that of glucose. A method has been proposed for compensation of the volume
changes andfinally,it has been shown that after this compensation, there will be a good correlation between the glucose
concentration and the T/R ratio.

Keywords: Non-Invasive Glucose Monitoring, Electromagnetic Measurement of Glucose, Bio-Impedance Measure-
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