








Table 1. Average voltage values (V) on the measuring segments obtained during measurement

Number of segment

Sample height (mm) | Sample position g
18t 2nd 3rd 4th Sth 6th 7th Sth
1t 0.52 0.83 1.47 2.93 2.93 1.47 0.80 0.51
2nd 0.52 0.81 1.44 2.93 2.93 1.47 0.80 0.51
40 3rd 0.53 0.83 1.45 2.89 2.89 1.44 0.78 0.50
4th 0.54 0.84 1.47 2.92 2.92 1.44 0.77 0.48
5th 0.54 0.84 1.48 2.93 2.93 1.46 0.79 0.48
15t 0.47 0.80 1.46 2.93 2.93 1.47 0.80 0.51
2ond 0.49 0.76 1.35 2.89 2.89 1.45 0.79 0.50
80 3rd 0.50 0.79 1.38 2.77 2.77 1.38 0.75 0.48
4th 0.53 0.83 1.45 2.89 2.89 1.35 0.72 0.46
5th 0.54 0.84 1.48 2.93 2.93 1.45 0.76 0.45
Empty sensor 0.54 0.85 1.48 2.93 2.93 1.47 0.80 0.51

In Table 1 there are voltage values which were
obtained from auxiliary circuits. Each voltage value
is an average from five measured values. Estimates
of the relative measuring error did not exceed 3%
(significance level a = 0.05).

DISCUSSION

The first important result of the comparison in Fig.
3 is that there is no significant difference between
the calculation with relative permittivity € = 4.5 and
calculation with relative permittivity ¢ = 5 (dash and
dot lines). It means that the mathematical model is
not much sensitive to the wrongly determined relative
permittivity of sensor frame material. The reason is
that for forming of an electric field in the sensing area
the electric potential values on the segments are the
most important. These values are directly determined
by measurement and they are not calculated during
solving of Eq. (1).

Fig. 3. Comparison of measured and
computed values. Measurement and
calculation with a test sample (a) 40
mm in height, (b) 80 mm in height

Fig. 3 shows that differences between calculated
and measured values are quite small and it can be
stated that calculations correspond with measurement.
Greater differences were found during the measure-
ment with the smaller sample. It may be caused by
approximately four times smaller circuit sensitivity in
this case. Voltage changes for the smaller test sample
were up to 99 mV and voltage changes for the bigger
test sample were up to 390 mV. In these cases the
measured errors can have a more significant influence.

The important information is that not only the
voltage on the 4" and 5 segment was changed due
to moving the test sample (here the main measuring
circuit was connected), but the voltages on the inactive
segments were changed as well. Quite interesting is
the fact that relative voltage changes on the inactive
segments are greater than on the active segments. This
behaviour can be useful because it means that this
arrangement of SCS is able to produce more output
signals which can be used for better image reconstruc-
tion. However, voltage changes on the inactive seg-
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ments caused by the change of material distribution
in the sensing area would be hardly estimable just on
the theoretical basis, without measurement.

CONCLUSION

In this paper the SCS with partially released inactive
segments was tested. The main objective was to propose
and verify a mathematical model. The measured and
computed values of the proposed mathematical model
were found to be well corresponding and its verifica-
tion can thus be stated. During the measurement it was
found out that voltage values on the inactive segments
were significantly influenced by the test sample posi-
tion in the sensing area. It means that this arrangement
of SCS is able to produce more output signals which
can be used for better image reconstruction. However,
the research should continue in the outlined direc-
tion because the determination of voltage values on
the inactive segments without measurement was not
resolved within the current study.
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