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ABSTRACT

Currently, the moisture content of dried longan aril can only be measured
directly. It takes at least eight hours and must be performed by a skilled agriculturist.
This research studies the relationship between the moisture content of longan aril and
its electrical capacitance and dielectric characteristics. This information is helpful in
reducing the measurement time in the conventional method.

This research proposes an original method to measure the moisture content of
dried longan aril. This measurement is obtained using five components: a direct
current power supply circuit, an oscillator circuit, a divider circuit, a computation unit
and a display circuit. The moisture content is determined using a relationship between
the moisture content and the electrical properties of longan aril. The measurement
begins with the square wave generation by an oscillator circuit based on an integrated
circuit number ICL8038. Dried longan aril is put in a plastic cylinder with a diameter

of 25 millimeters and a length of 14 millimeters with two connecting leads attached to



both sides of the cylinder. In order to generate a pulse signal, the two leads must be
connected to the cylinder which replaces the external capacitor of the ICL8038-based
oscillator circuit. The frequency of the pulse signal is divided so that it can be
measured by a PIC16F458 microprocessor. The process to determine the moisture
content is computed by using a PIC16F877 microprocessor. Finally, the moisture
content is shown on an LCD display.

The proposed method was tested with the moisture content of 10, 14, 18, 22,
and 25% wet basis (WD) of dried longan aril. Longan aril with density measurements
of 1300, 1450, and 1600 kg/m’ were placed between two stainless steel discs at both
ends of the plastic cylinder. The experiment tested 100 samples at each density, i.e.,
1,500 samples in total, in order to determine the moisture of the dried longan aril at
each density measurement.

The results showed the polynomial relationship between the moisture content,
dielectric constant and electrical capacitance of dried longan aril. The electrical
capacitance and dielectric constant of dried longan aril increase with the moisture
content. The Multilayer Perceptrons (MLP) and Support Vector Regression (SVR)
were further applied to predict the moisture contents of dried longan arils from their
dielectric constants. The results from the MLP and SVR models were compared to
that from the linear regression and polynomial regression models. The regression
models based on MLP and SVR yielded better performances than the models based
on linear regression and polynomial regression. The models based on MLP and SVR
also provided robustness to the variation of bulk density.

A prototype of the moisture meter for dried longan aril is recommended to
operate at the density of 1450 kg/m’. It was found that the accuracy and precision

were 96.8 % and 0.9871, respectively.
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