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Abstract
TE164953
Among exported fruits of Thailand, mangosteens contribute for the second most income. However,
the mangosteen quality must follow the requirement of the buyer country. One of the most difficult
requirement to follow is to separate out the mangosteens with translucent disorder flesh because it is
hard to see the disorder flesh with a nondestructive method. This thesis proposes a nondestructive
method for separating out mangosteens with translucent disorder flesh based on the reflection

coefficient of a microwave signal through a mangosteen.

Based on the previous studies, the 2.45 GHz microwave, which is a frequency in the Industrial,
Scientific and Medical -(ISM) band, is chosen for the éxperiments. A monopole probe for the
frequency is designed. A vector network analyzer is used in this thesis as the microwave generator
and receiver, where a reflection response is recorded in terms of reflection coefficient spectrum
composed of the magnitude and the phase. Since the magnitudes of the spectrums reflecting from
the normal and disorder mangosteens are different, it is used to determine the disorder flesh. Firstly,
the templates representing the normal fleshes and the disorder fleshes are found. To do so, the
magnitude parts of the reflection coefficients are transformed by the Fast Fourier Transform (FFT)
resulting in magnitudes and phases. Then, the average phase coefficients are considered as the
templates. The proposed method is that if the phase resulting from performing the FFT of the
magnitude parts of the reflection ;:oefﬁcient is more similar to the template of the disorder flesh, the
flesh is considered to be disordered; otherwise, it is normal. To decide whether or not a mangosteen

contains a disorder flesh, six points around the mangosteen are measured. If one of the point shows

a disorder flesh, the mangosteen is considered a disorder one.

The mangosteens from Tambon Khiri Wong, Amphoe Lan Saka Nakhon Si Thammarat city
including 100 normal and 50 disordered mangosteens are chosen as the samples for experiments. In
these 150 mangosteens combining to 900 points of measurement, there are 673 points for normal
fleshes and 227 points for disorder fleshes. The templates were made from 50 normal points and 50
disorder points. The experimental results showed that 493 of 673 normal points were correctly
classified (73.25 percent of accuracy) and that 133 of 227 disorder points were correctly classified
(58.59 percent of accuracy). When the whole mangosteens were considered, the result showed that

121 of 150 mangosteens were correctly classified (80.67 percent accuracy).





