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Abstract

Electronic nose is a kind of detection device for simulating animal olfactory organs. It is widely
used in the field of food quality testing because of its advantages of fast, nondestructive and so on.
The work of electronic nose can be simply summarized as: Sensor array, signal preprocessing,
neural network and various algorithms, computer recognition (gas qualitative and quantitative
analysis). Functionally speaking, gas sensor array is equivalent to a large number of olfactory re-
ceptor cells in biological olfactory system. Neural network and computer recognize biological
equivalent brain, and the rest part is equivalent to olfactory nerve signal transmission system.
With the increasing proportion of meat products in the national consumption food, people’s de-
mand for meat quality is higher and higher. Electronic nose can distinguish meat freshness, meat
harmful substances and meat adulteration. The composition, working principle of the electronic
nose and the problems faced by the present electronic nose technology and the research results
are introduced, and the future development of the electronic nose is also prospected.
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1. 5]

Har, FRERZ S ERGIE AR —KE, 2R RmE s R I E R, TRE R
3 Dy e A G U £ R 1 i (R ) R e R e P 1 QR o ot T S ) - 2015 4, FRE 4
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REBE & o R OT I R M B A7 AE 22 5 2 v 7 S B FH AR B B 2], F - Sl o SR ot R 1 2
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WZSH LR . PR EDR . RBBRSE N8 S — A BRI F B i vk . M7 St ik
PEVE ) FB A AR SRS B BRE 24 R IR A VE L A, BRI TR AN S R R0k, IS 215 AR E
AP — B S R, B VR I AR R, AR T BRI K
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Figure 1. Analog voltage adjustable circuit and Pulse width modulation circuit
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Figure 2. Classification scheme of the multivariate pattern analysis techniques applied to e-nose data
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R T B R G AT EERE R AR IE 95% . Z2EWIEE[8 1R BT S M 1 — AR IR Sl A 2 e AR
ERINE RS, %R S HARTRMBRAE SRR BEY] . NI B RET R BP MLEMBH K. 7
Gl 6 FRETEESELL, W T B % VR G PR S e R (R HE R S Tk 90%LA b Tian 5511 1R A& TH %ML
I MOS SURAE IR BES . 2 I TE KA « B REE RSt A/D F40df | a8 A AT1E PC _ERIER A,
FH 7 TR RS, WIRAE 15°Cy 10°CHI 5°C TR BRI A (B 6 3E4T TWF9E, DASE R I3
BEA(TVBN)AI B 7 S B Jaond LR, R 32 540 43 A 07 (PCA)Y K Hidia 45 AT AL B4 #4550y
AL TVBN <25 ¢ HE A3 < 10° cfu/g B, ARIZA R B e R, 4 se i AR 1 TVBN < 15
g HEERE < 10° cfu/g IF, YONIZHEIG AR Br R, RF 7028 B 1 1) FEL 1 oot A ) B 20 40 F) 7 £ i £ i
FIRAERA HIEF] 87.5%, X8 A RIUERRZRNTER] 91.7%. Li Z5[12]4 1 HRIs IC 1k I A B R s, SR
Eb oA B B 41 8 ) 7 A a0 T, 20 R R R 1 ) 51 3 B (LD A BE R AI AT 5] 22 J2 N LA 28 1 4%
(BP-ANN)#E RO RAEEIR AT T 7047, LIRSS SR B BP-ANN SRR LDA A58 (1) IR 22 73 il ik 3 1
100%71 97.5%.

3.2. FARIRAEYREMFR

E AW AAEEEY, FERMEBRTE. SR, ARSI ™ B . Wang 55[14]
FIH o S 455 SRR B NS VM) BHR 2 HREOR T 10 R NAEAELE 4°C 260 T 4 A B AR AR (k47 i
T, R PCA 73T A H T S A I 45 2R, S 3R W VI SR AR AN IE LR O AR S 1K 2 0.94 A1 0.88,
7 s 232 11 P ok i B R M U0 P o B VA B 28 4K . Lippolis 15155 FH FL7 5 /E 5256 5 R RUASE A= 7=
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Table 1. Summary of the classification scheme of the multivariate pattern analysis techniques applied to e-nose data in meat
quality testing
= 1. BFERESN S TEX T RAERLRFENTERSGEEN
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B H AL W& AN A i i fe A & R i e, g5 Mo, IRl iR,

BP(back propagation) i /4 44 fit —Fi % (8152 25 10 A R SR 260 2 2 R A 2 N4 [9]. JEAS BP SEALIE(S S 10 RT )
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BPNN 4:%§ Back Propagation Neural Network, J& M #HEM % . )8 THIRE A4 1 —F . BP #4 M40 275
H A3 28 DO 25 1) 250y L3860 Y 5 )AL R 5% (Back Propagation).

P fe /N T [al )43 (PLS:  partial least squares): & —Ff#i 8 K12 e g iH- BB 4 ¥ 77 vk,
TRE AR Z HAR R 2 [ AR R AR, R 2 &R P e B 2 A D,

PR B/ — TR R AL B A e/ 3 [l VA B A b g e 1 AR AN B> T A R )
T/ s 3 E AT T AR ST AN 2 T 2 Mk (R A S0 AT 3 Rl M RIS T — 5 .

SVM(Support Vector Machine) & /& SR E ML, 8% FSREATIE R 3 LUR B 534

SVM B F 2B DR AP st 1) B REN IR B BT 40 BT, X T B AT 4 I 1 L

T oA Al e Pt S B R AR i N 7 TR) R AN AT (R R A A Dy sy R 2 ) A5 L e T

NS4S o AR ARFAE 72 () R T M S R A R AR M R AR AT 2R AT O W B . 2) TR TS Rk i /ML B 2 |
TERHEZS A] oA SRR T, 3492 ) 38 B 2 R et  IF HAEBANRE A (B I HHEE DL 2 — 8 BT

DFA £F5y: Deterministic Finite Automaton,, BI#{EH 75 B, HAEN: H— M RREEAS I —EAN—MIRE
WA ARG, &L EFRLE AT, B DRSS, FERELAS . BAAFRTAHEWHERE3)
WL, DFA AT A IRZES R P 0AR EBF AR MRS . B2 event F4HTY state 3 5] F—> state,
event + state = nextstate. HFNRGH A LA A, BIEAEEHENT event, SRHHE MBS FHZ 7 — AN AL T AR
HIRTI.

Loadings 7& PCA B —MER%, FZLERIREMI o0 sl B 7 04 24 (9 loadings B9 A, #E R34+
S2bR_ b RS R BB, RIIERSHERE . FERTAr i, H A A2 B R T AR

% JC2k 1 A1 5 (MLR )(multiple linear regression) & 73 #— MNEH LR 52 M B2 (W24 RN AT E.

i, BER T RS SRR E SR AL BEENA, FIH DFA 2 8ikiR5RIAE] 73%. Wang
13 )fEB T £, FIFH SVM Fl PLS J5iEWF 7o R B v a2, SO 3R IH H 7 B S 5 5 1 T e 3R] (A AR
KABUER) 0.88. Zhang Z5[15 R H BT N E R ML RIS FZ M, KA PCA HAREMIRAE
i3 93.1%.
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Table 2. Summary of the applications of e-nose for detection of contamination and defect in foodstuffs
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