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Abstract
This paper presents the measurement of permittivity and sugar content of syrup in wideband
frequency. The permittivity of syrup was measured by a dielectric probe. Data were processed by vector
network analyzer. The permittivity of syrup was developed into model syrup models in simulation system

to determine sugar content by a wideband electromagnetic wave. An artificial neural network was used to
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classify the sugar content level. The determining sugar content simulation used patch antenna which

developed to operate in the frequency range from 5 GHz to7 GHz. An antenna reflector size is 15x15 cm?

installed behind antenna to increase gain and control beam of the antenna to the front. The antenna was

installed far from syrup model with 10 cm. Syrup models represent sugar content level form 09% Brix to

20%Brix by varying dielectric constant from 65 to 69. The reflection coefficients (|S;;]) of syrup from

simulation were input dataset. Eight levels of sugar content were target to train Artificial Neural Networks

(ANNs) for sugar content level analysis. The optimum learning rate is 0.1 and uses only 30% of data that

make low complexity ANNs structure, providing an accuracy of 92.2%. The result shows ability of ANNs for

efficient decision, thus the proposed system is suitable for the sensor application.

Keywords: Permittivity, Patch antenna, Syrup, Sugar content, Artificial neural network
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Output node
Sugar content
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