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Abstract

This research presents the non-contact quantity measurement of soluble
solids content (SSC) of syrup in X band frequency by using Transmission technique.
The measurements are divided into two pairs of frequencies, the first one is 10.4 and
10.2 GHz and the other one is 10.6 and 10.2 GHz. The mixed signal of transmission
coefficient from each pair is the intermediate frequency (IF) of 200 and 400 MHz. The
gain and phase difference of both IF have been compared and also changed into DC
voltage. In the experiment, the SSC are classified into 12 levels of brix percentage
from 6, 13, 16 to 45. The sweetness affects the gain and the phase difference of A
and B which the measured results are 0.749-0.847 V, 0.786-0.899 V, 1.227-1.277 V and
1.123-1.192'V, respectively. The obtained data is then grouped and used as inputs for
training in Artificial Neural Networks (ANN) including four sets of data: the first one is
the gain A, the second one is the gain A and B, the third one is the gain A and B and
the phase difference A, and the last one is the gain A and B and phase difference A
and B. The learning rate is adjusted in the range from 0.001, 0.005, to 0.3. The
optimum value and the error rate are 0.1 and 0.022 respectively. The input node is
adjusted from 1 to 4 nodes that the optimal structure of ANN is 3 input nodes, 4
hidden nodes and 4 output nodes. The appropriate. amount of input node is
valuable for low resource and low memory consuming in processing. The advantages
of this system are the capability of separating the level sweetness up to 91.7%, the
low complexity and the effective SSC detection.
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