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Studies on Signal Feature Extraction and Sensor Optimization of an Electronic Nose

HAI Zheng , WANG Jun
(College of Biosystems Engineering and Food Science, Zhejiang University , Hangzhou 310029, China)

Abstract: An electronic nose was used to detect the adulteration of sesame oil with corn oil. In order to re-
duce the dimension of the data matrix, three different variable selection techniques were employed: PCA,
step-LDA and Fisher linear transformation. And then the pattern recognition technique of linear discrimi-
nant analysis (LDA) and artificial neural network (ANN) were used to check the effect of the three dimen-
sion reduction methods mentioned above. In the process of LDA , the Fisher linear transformation is most
effective, the error rate was 0.61%, only 1 sample was misclassified; in the process of ANN, the results
obtained using the ten variables selected by step-LDA were more acceptable than others, the 95% individu-
al confidence interval is (—4. 71%,3. 38%), the mean square of error was 4. 75, and the correlation be-
tween predicted concentration and genuine concentration is 0. 998 08.

Key words; electronic nose; principal component analysis; stepwise linear discriminant analysis; BP-neural
network,
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4. E BReTAETHERRSERZRLYGHR 607

BT RARG N SBE RS HES] —h 8-32
MEBEFH R I 7E B0 R AL, Brel, T
FERRBHEEREILVE MU L. 7R85
B AREBEZ AFEERL B ENMXNE B
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WARI AL ARERAA AEE . KETIRELSMT
AR SBEGCRI B AR e B T AR,
RoitaEte . WERSRBMRGEEE’TTE
LR EESESHERRERNEER, AMEAF
TEREEPRITKE R B #HTEARHINIT
HryrE), B AT LA X IR R RBIBREH B
ERWE T QE R K E R T R T
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1.4 MEENSHERR
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1.4.1 &5 PCA
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SLDA 0 0 0 0 6.67 0 6. 67 6. 67 6. 67 0 2.42
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(3) LRAEFIBI R E 547 F0 BP #2 Mg 441
BUS T 8T RROCR LB S S A AR B T
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