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Application of transmitted power in x-band frequency

for non-contact adulterate honey detection
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This paper presents adulterate honey detection using transmitted
power of electromagnetic wave at the frequency of 10.525 GHz via
two microstrip antennas: a transmitting antenna and a receiving
antenna combined with a network analyzer. Initially, an appropriate
frequency was carried out by measuring the dielectric properties of
honey in the frequency range of 0.2 to 18 GHz. Then, the measured
data was used in a commercial electromagnetic waves simulation by
assuming the condition of adulterate honey with water ranging from
10% to 70%. The simulated results showed that the transmitted power
IS21] were -33.02 —35.26 to -48.73 dB, respectively that they clearly
responded to the adulterate honey. Next, two microstrip antennas
were fabricated on a double side FR-4 printed circuit boards. To
validate the adulterate honey, the experiment was set up by
connecting the transmitting antenna to port 1 of the vector network
analyzer while the receiving antenna was connected to port 2 to
measures a volume of 200 ml adulterated honey with 7 levels of
honey and water mixture. The measured |S,| at an adulteration level
of 10 percent was -31.91 dB and it was -33.37 in case the adulteration
level increased to 20 percent. However, the measured |S2| continually
decreased as the adulteration level increased from 30 40 to 70
percent which were -38.9 -43.1 to —58.3 dB, respectively. It can be
obviously seen that the [S2] changes related to the level of adulterate
honey. Consequently, it effectively detects adulterate honey by using
the transmitted power at x-band frequency via microstrip antennas.

Honey, Dielectric properties, Microstrip antenna, Microwave transmission
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