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Orthogonal Decomposition of Gas Sensor Array Signals

Based on a Quasi-Legendre Basis
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(College of Mechatronics Engineering and Automation , National University of Defense Technology,Changsha 410073, China)

Abstract: A new decomposition method based on an orthogonal quasi-Legendre basis is proposed ,which decomposing
the gas sensor array signals in the time domain to an alternative space spanned by a set of orthogonal functions. An e-
lectronic nose is applied to detect the volatile gas in the headspace of gear oil and machine oil. The signals are
decomposed into five orthogonal quasi-Legendre functions,which preserve the meaningful information coming from the
whole dynamic response. Accordingly,the resulted coefficients are used as fingerprints of the gas being tested. They
are applied to build the PLS-CA discrimination models and PLS quantification models. The results show that two kinds
of gases are clearly discriminated by the classifier,and the different concentrations of the gases are correctly predicted
by the PLS calibration models. The feature extracting method based on quasi-Legendre basis is accurate and feasible,
and it needs no any preprocesses,which provides a new way for the processing of sensor array signals.
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