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Application of adaptive probabilistic neural network
in Chinese liquor E-Nose

ZHOU Hongbiao' , ZHANG Yulin', DING Youwei', LIU Jiajia®
(1. Faculty of Electronic and Electrical Engineering, Huaiyin Institute of Technology, Huai’ an 223003, China; 2. School of Electrical
and Automation Engineering, Nanjing Normal University, Nanjing 210042, China)

Abstract ; In order to explore the possibility of hard liquor quality recognition by an electronic nose, the Chinese
liquor of Yanghe Haizhilan, Jinshiyuan Shengjiedai, Anhui Yingjiadaqu, and Niulanshan Chenniang were analyzed
by using self-made new wireless electronic nose for recognition of hard liquor quality. Firstly, the steady-state re-
sponse and slope values were exiracted after smoothing the collected data. Secondly, principal component analysis
PCA was used to reduce the dimension of the eigenvector, and the obtained first two principal components scores
were then used as the input parameters of the probabilistic neural network recognition model. Next, the aim was to
overcome defect of traditional probabilistic neural network smoothing factor which would cause classification error
easily. The method of adaptive probabilistic neural network identification model was presented, utilizing differential
evolution algorithm to optimize the set of parameters. The results show that differential evolution-probabilistic neural
network obtained a high recognition accuracy and noise immunity compared to back propagation, particle swarm op-
timization-probabilistic neural network and support vector machine. The experiment also proved that the electronic
nose can effectively detect different liquor brands in China.
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Fig.1 The topology of PNN
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Fig.2 The diagram of electronic nose hardware
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Fig.3 Signal response intensity of sensor array
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Fig.4 Signal response intensity after smoothing
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Fig.5 The steady state response values and feature ex-
traction of gradient
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Table 1 Some of the eigenvalue data
R BE BE
WS RSE
W 7 e /C /RH
2.497 0.046 -0.027
H_1 24.4 71.6
TGS2611 TGS2611  TGS2600
3.107 0.045 -0.059
H_6 25.4 57.7
TGS2620 TGS2610 TGS2611
2.585 0.061 -0.061
N_5 25.2 58.2
TGS2610 TGS2602 TGS2611
3.152 0.048 -0.034
N_17 25.4 59.3
TGS2600 TGS2611  TGS2600
2.454 0.096 -0.027
S_8 25.5 56.3
TGS2611 TGS2620 TGS2620
2.404 0.082 -0.031
S_20 25.4 59.2
TGS2602 TGS2610 TGS2620
2.835 0.110 -0.053
Y_18 25.4 67.6
TGS2602 TGS2600 TGS2611
3.120 0.110 -0.024
— 25.5 67.6
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Fig.6 The chart of principal component score

Hi & 6 ® I, B 2 4> B BRI R ER X
83.12% , B REA B /3 R ER. WX Z )5, BEE T s
BRI, T TR A SRR, U A
TR AR BT B SBRECR 7T LARIAG 2 R

By
W



F2H

FIein, % : B BB 2 4 B HAE Bl i T B BN - 181 -

VS

FEE SRR 2 B, B B AR E SR R
AR En, R e SO 1 54548, 4
REILPRERRE SR 2 S, B AT E SO 3 S,
W KM E S 4 SHn%. BT SBRIG SR 5 &
DL 40 MEFUIZRE, AR 40 MEHTK
£, SEHEAT PCA A0, RIGH B A EIET 2
oo A E) DE-PNN BB HEATIR B, R B R
2 Pios.

*2 DEPNNIRZFIER
Table 2 The recognition results of DE-PNN
WWER H N S Y Ko B/ %
WHHEHE 10 1 0 90.9

0
HHEN 0 9 0 1 90.0
8
0

HBIH S 1 0
HHIHY 1 0
REE/% 83.3 9 100 80

M 2 B ., DE-PNN iR B B 3% 19 B AR BUR B
AR AR 87. 5% 71 92.1% ,ESE T AL BA
BIFH KM RE. R m BRI Y R#E B SPREAD
St RI4EA B, 24 SPREAD 7E 0. 002 ~0.007 2 Ja]Bt
fEL , BERY ) 7 R ANZ AL BB 1 BT

# 2 HR—WKEENARIN, TR IRE. N
T REHr KA HERR, R SCRIUT B —3 X H
ilF#% ( leave-one-out cross-validation, LOOCV) . %4
AR VRS B BREE , HIRHLR . B AEA
S PREHLHIE 1 AME IR, FRE n -1 ME
FINGHEA R G, BRI RS — A, B3
AHAERE, RE R ER LR SHEARBH
ZHORED RSN RERPE. R3 AL TEAR
[EH 3K ET , 288 80 NMEAR A LOOCY #17
B TEXT L IR A 45 R

R3 EEHEAEMIRBLER

1 80.0
8 80.9
87.5/92.1

Table 3  The recognition results of different methods
‘ SrRAER R EARmE/
e YgreAd  Wikkek (- RT)
BP 4 578/6 320 62/80 125.4
RBF 4 895/6 320 68/80 5.8
PNN 6 125/6 320 71/80 2.6
GA-PNN 6 288/6 320 75/80 12.5
PSO-PNN 6 320/6 320 76/80 8.5
DE-PNN 6 320/6 320 78/80 3.7
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K2R —4k).
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