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Abstract

It was reported that the latest sensor technology allow an 65536 conductive polymer sensor array to be made with broad but
overlapping selectivity to different families of chemicals emulating the characteristics found in biological olfaction. However, the
supernumerary redundancy always accompanies great error and risk as well as an inordinate amount of computation time and local
minima in signal processing, e.g. neural networks. In this paper, we propose a new method to reduce the number of sensor for analysis by
reducing redundancy between sensors and by removing unstable sensors using the cosine similarity method and to decide on
representative sensor using FCM(Fuzzy C-Means) algorithm. The representative sensors can be just used in analyzing. And, we introduce
DWT(Discrete Wavelet Transform) for data compression in the time domain as preprocessing. Throughout experimental trials, we have
done a comparative analysis between gas sensor data with and without reduced redundancy. The possibility and superiority of the

proposed methods are confirmed through experiments.
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Fig. 4. The result after 3rd order Butterworth filtering on large gas
sensor array; (a) Data of 5th sensor, (b) Data of 5th sensor
data after 3rd order Butterworth filter.
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Fig. 6. Examples of unstable sensor in large-scale gas sensor array.
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