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Fig.1 Responses of the sensors array of the electronic nose to wheat-9023 at different temperature
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Fig.2 Radar charts of electronic nose responses at 60s to wheat-9023 at different temperature



ZEA UL AHTRIE, JEEERNERE R, BTEA
TR 2T 5 TR S RIS TRIEL I o K ARG 20 ) A
430°C. 35°C. 40°C. 45°C. 50°C, J:5407479023FF 4,
R 5 MR, BEREA50g 2l TENS00mI AR, E
FAEVEATN . TEVE90mIn o HE T HL T B TS HURE
2. 2 FELIRERIERD S

MRS AT E A AT AR, FRASRRELEE R 12
FH— T M 488.91% (REALFRPCL) Lo 3
B3 HTEA8.20% (HALFRPC2) Z FILik90%LA I,

3. reminy macs (Warinnce: 8309

FWIPCALS— Ty o i e mT LI 5
WHEER ARG R BRI, PR AEEI R —
TR B R SO, iR S T R p = R
BT TRERAFE SRR, S— 35 vl LR
HELE 25, EHh30°C. 35°C. 40°C. 45°C PYURPHE LA
R 2, AHAHE Z AR A MESL, 1m50°CHAeE
HEFEARLF X 73 FF HAE B, UiHHS0°C R /N2
R0 25 f e

0224 0T3O oA na7aa
1 ey

0.0TEY
axid {Voriance B 8%

. ¥ 45 50°C
30T {
- . '
| ‘-?\ ‘n\ r/
b ' P
io
0.3 LT o '.'-I'.l-'.'” 1.0M0 1.0M6

B3 AFPARIREA 9023 49 a4 A
Figure.3 Principal component analysis of wheat-9023 at five different temperature

2. 3BEL

I HT R 2y R —Fh 2 o8 vt or A
Tk SRIHTRATFRTBA 0GB R AREN s
ST AR, IR E T 24
W, e RO R PSR T 25 R 2
RN, o RIR MR B ih sk,
TEN 5 IR EARIR LIS 5 4IRE S T S URES9s I i 4ids
P45 R (as b ¢ d. eZr5ilfCF30°C. 35
‘C. 40°C. 45°C. 50°CHIIFEND . MEERL R IR
L, BRSBTS, 2 AR N 2, 4
FERBE N 328, SRR 425, 1 AR
5K ZERERS N 1, BIIRES RI ZE e A A
IR, X5 TR A ar PULLRE A A RS 1
BUAHRT G, SOCHTIRE AT 4 Moy 4 25, HIeHt
DX PR WIS, EIIS0°C RRE i A RE i 22
SRR, SRR, XA R T 4 R

CEONTEE R, RERES0CIN e Al Rk, I
HAEFEL, WRi6s: BAE. bl =mo 22 At
I IEPERIG AT N RIS ES0°C LA [R]90min.,

REFES 509, BEbAF500ml .

OG0 ¢ R GT ®d T TR TR E RO 0D

wfﬂ

B4 AAREIRE A 9023 695RESHTH

Figure.4 Cluster analysis of wheat-9023 at five different temperature
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Table 1 Results of cluster analysis for wheat-9023 at five different temperature
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Discrimination of Varieties of Wheat seeds Based on Electronic Nose

Bo Zhou, Jun Wang®

(Department of Agricultural Engineering, Zhejiang University, 268 Kaixuan Road, Hangzhou 310029, PR China)
Abstract: A new method for discrimination of varieties of wheat seeds by means of electronic nose (E-nose) was developed.
The wheat seeds used for this study involved three varieties: wheat-18, wheat-13, wheat-9023. Firstly, the principal component
analysis (PCA) and cluster analysis (CA) were used to classify five groups of wheat 9023 at different temperature. The
experimental conditions were fixed. Secondly, the data model was set up by two experiments. In this model, 45 samples of the
first experiment were used as the training data set and 15 samples of the second experiment which performed a week later after
the first experiment were used as the testing data set. Thirdly, the PCA was used to distinguish three varieties of wheat seeds.
The analysis results showed that the PCA could not distinguish the three varieties of wheat seeds properly. The stepwise
discriminant analysis (SDA) and a three-layer back-propagation neural network (BPNN) were developed for pattern recognition
models. Calculation results showed that both models for training data set the discrimination rate of the three wheat seed varieties
was 100 %, for testing data set the SDA discrimination rate was 86.7% and the BPNN was 93.3%. So this study can offer a new
approach to the fast discrimination of varieties of wheat seeds.
Keywords: E-nose; Wheat; Principal component analysis (PCA); Stepwise discriminant analysis (SDA); Back-propagation
neural network (BPNN)



