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## 4470721821 : MAJOR ELECTRICAL ENGINEERING

KEY WORD: ALCOHOL / METAL-OXIDE GAS SENSOR / SENSITIVITY / ARTIFICIAL NEURAL NETWORKS
SANTITHAM POOLNIKOM : GAS MEASURING SYSTEM FOR DISCRIMINATION AND
CONCENTRATION MEASUREMENT OF ALCOHOL USING ARTIFICIAL NEURAL
NETWORKS. THESIS ADVISOR : ASST.PROF.ARPORN TEERAMONGKONRASMEE,
92 pp. ISBN 974-53-1187-1.

This thesis presents an attempt to develop a gas measuring system for discrimination and
concentration of alcohols. Four kinds of alcohol, i.e., methanol, ethanol, propanol and buthanol
were used in the experiments. Alcohol solutions with differents concentrations from 0.001 - 0.1
percent by volume, were prepared by dilution with DI water. The headspace method was used in
the experiment to carry gas vapor above alcohol sample to the sensor chamber. The gas
sensitivity from four kinds of semiconductor gas sensors had been used as inputs for artificial
neural networks (ANNs) with backpropagation algorithm. The ANNs in the experiments had two
main parts: one was the networks for alcohol discrimination and another one was the networks for
concentration estimation. The experimental results showed that the network performances of
alcohol discrimination and concentration estimation were strongly affected by the data pre-
processing method. The networks showed the promising results when test and training data were
from the same group. For the concentration of 0.005 - 0.1 percent by volume, the networks gave
the efficiency of 98 percent for alcohol discrimination, 95 percent for concentration estimation and
thus the overall efficiency was 93 percent. Testing the designed network with the data that
gathered from the different group to the trained data. The networks gave low efficiency of 42
percent for alcohal discrimination. However, the network performance can be improved by using
the maximum and minimum gas sensitivities of the test data in the data pre-processing method.
The improved performance was 60-percent. The network performance for'concentration estimaion
with the test data from the different group gave the efficiency of 90 percent. Therefore, there is a

possibility to use the gas system in the alcohol analysis of food products.
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