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Drift Elimination Method of Electronic Nose Signals Based on
Wavelet Analysis and Discrimination of White Spirit Samples

Yin Yong Bai Yu Yu Huichun Hao Yinfeng Wang Runbo
(College of Food & Bioengineering, Henan University of Science and Technology, Luoyang 471023, China)

Abstract; In order to enhance the long-term identification accuracy and robustness of e-nose, a drift
elimination method of electronic nose (e-nose) signals based on wavelet analysis was proposed. Firstly,
wavelet decomposition was used to decompose the e-nose data contained drift and generated decomposition
coefficients. Secondly, a relative deviation threshold filtering function was constructed to threshold
wavelet coefficients and then the corrected wavelet coefficients were obtained. Finally, the e-nose signals
which had less or not drift signals were obtained by reconstructing the corrected coefficients. For six kinds
of discriminated white spirit samples, five groups of training set samples and corresponding test set
samples which were randomly generated were carried out the drift elimination processing and signal
reconstruction by the proposed method. After the integral values (INV) selected as a feature of the
original/reconstructed e-nose signals were extracted, Fisher discriminant analysis (FDA) and BP neural
network were employed to deal with these feature arrays of the five groups of data patterns. The FDA
results clearly showed that the highest correct identification rate of five groups of training set and test set
samples was 45% before drift eliminating and up to all 100% after drift eliminating, respectively.
Meanwhile, BP neural network results also showed that the highest correct identification rate of the five
group samples was 31. 7% before drift eliminating, and the correct identification rate was up to 98. 3%
after drift eliminating. The two kinds of identification results illustrated the proposed method was very
effective and robust for white spirit samples identification. In addition, the drift elimination method also
had the reference value for the identification of other food samples.
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Tab.1 Typical detection gas of 14 sensors

et EiE= R E
Xof 3 R A T R G P R R R A R A
TGS800
R
TGS812 X &S . — % bk . F bt | 2 ot fURR
TGS813 A KRR AL S UK
TGS816 i 3 % B 48k A< 1k ek
TGS821 XA 1w ok 5 AUk
TGS822  XFiEAE R | AR S A LI ) 4 ARk
TGS824 W& A i HURE
TGS825 X mifk & A o MUK
TGS826 X /AT 1o AU 3, KoUK e %) 7 5 i ) 4
TGS830  Xf R—113 . R—22 R—11 R~ 12 fmi Ji &t
TGS831  Xf R —21 R —22 [ Joj %5 e
TGS832 X R—11 .R—12 R - 113 £ &5 f
X6 il HR g AR ZE T, O TR AR R R
TGS880
Xt A T e AR, X A% BT B A A R
TGS842 i

1.2 REHR
W BE 6 B ETRRE L 3 A B A
P L 0 (LS )0 2 R L 4 90
FERE= R BB ORI A R AR 0 =
WM DU 6 L AR SR 120 AR
BEAC . A RER AR 2.
F2 AEMHNEREER
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Fig.1 Changing representation of TGS — 813 signals to Dukangsanxing samples before and after drift elimination
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