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Research Progress of Electronic Tongue in Water Detection

7ZHAO Yu, WANG Kang, XUZhe', CAlZhuoyue, ZHAO Jingran
(College of Engineering Science and Technology, Shanghai Ocean University, Shanghai 201306, China)

Abstract: Water quality control is very important for people’s production and life, but there are some limitations in the
current water quality testing methods. As a new rapid detection method, biomimetic taste system (electronic tongue) technolo-
gy has shown a very broad prospect in many fields because of its advantages such as high efficiency and low cost. Compared
with food field, the research and application of electronic tongue in water quality testing field is still weak. Some investiga-
tions have been carried out based on the current development of electronic tongue in the field of water quality detection. The
four functions of electronic tongue were expounded, including water classification, sensory analysis, specific index detection,
and online monitoring. The significance, application value and development prospect of electronic tongue in water quality

detection field were analyzed. And some thoughts on the future development direction and breakthrough point of this technolo-

gy in water quality detection field were put forward.

Key words: water detection; electronic tongue; water classification; sensory analysis: index detection; online monitoring
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Ram6n %75 T 124 HUB (RuO. (HL LA 2355 4
10 Q/m*f11 Q/m*) .C.Ag .Ni.Cu.Au Pt .Al,Sn Pb
A BT R TS TR AR K B K
BB ARG KA FH , RIIEES] T 91.1%.
Z IR E A AT B ARTMAP #i122 (W) 28 S0k &
ARSI AL S RSB R S B T 93.3%. X—
EEORFRW AL R AR AR R T Y o R A —E Y
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B IEa A BFIRAE T A SR SR AR
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5¢, LME T 5 1 L 7 RS R 22 KR 22 A 7K
. Sghaier S5 | F] 9 1~ B ¥ i #F LB (K, Ca™
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BT 3 AN I FRAEK (K oK K )
FT T2 S REE AL T T 95% M HERG R . Wei 552!
FFi% [ Alpha. MOS 723 8] ) a—Astree LT X A [F]
FEPH R BRI BE % (R BE A 1) 1 & SR Bk A T
TWEFE. X HBFSE & 3 080 4] 51 43 BT (canonical dis-
criminant analysis, CDA) £E 7K FE432 |45 PCA 3
I, 3 LI [ 4% A T #122 9 %% (back—propagation ar-
tificial neural network , BPANN ) {5170 £¢ 5 & 437 7K 1
BELL B IR 2 A i S5 SR AR T T-S 2
$o 1 25 [ 2% (T—S fuzzy neural network , TSFNN )7,

AT, 26 7 Ml R K S — s TR T A
JeRL2BE K B3I LA 8 2 R S 5 ) A AR
MEHERN K . g™ 5K ah, ANk 2T BEAE BRI IK
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AT B0l 7 PR e A 3 IR Ay R A —
ATRE. Men SR 54 L 806 5 ARG LA™ K (U4
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Frialare. gt F050 7317 (linear discriminant
analysis, LDA) F171 37 i 73+ 73 #r (independent compo-
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f2ifk (learning vector quantization, LVQ) i I 4
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form,ST) 55 H45 A MR —3K A ZAE T, 1B,
TIZEIRB T 80%. K Tt — R ERHHE  iZ B\ X
Xt EEWE S T2 F fi B/ — 7% (partial least squares,
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FEPRAORI R AR, (ERBUA MR A
V2 (8 s , LT 0 M BAR L 1 — o oS R
o AT BT L 0 FE R A8 48 B A4S T A 9
eV TR

Men % FH 5 4 LB (Bt i SRR L &L
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SCV # NPV K15 45 B 4F . Deschamp %] i 5
LR | & LR R B K R E R B (24—
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Gallardo 5™ & T — T 6 1~ FiEFFHK
{18 e 437 250 e, 75 FH T S K R N K O P S
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WA N TR M i 1 2 B 9k, B
TR 276 1% A A JF R R T — R 4tk
FARMIR TGS , BB F T IRIBT 70 4 FE 2 88 7 1 &
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SO HCO, )& , ot CI AN SO Ik FE A7t — iE iR
#, M HCO, IR 2B, B AT 4, I B =il %t ify
KT T ArHT AR A, X T E i Tk AP B
TV G 5 TR HE BT R bR MV S R, 9 Ly
KA KR AT PR b 5, i ey i 255
WS RS . Nunez F"E R ERAETHTH A
&5 52 B2 H 7K NO,™ NO, I NHL TR 7 E (o FE S5 -
10°~10° mol/L) . 74 CI" Na' FIK % T & T

AT 2 % NOs I NOZHE T 1T BN AR ishi
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o5 T BF A A AR A5 6L T 42 G ARG 0y ik B AR
BENE g XA R T T T KR U
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ZAR B 24 A R B F (1 PVC 2l A% R AR a1 H%
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high performance liquid chromatography with diode ar-
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R E IR ZE BRIt ik A S 55K, XX i
BT RS EREGERE . N TR PuX — [, %A
BA Panchuk 55" F 8275 & B (L AR bR il (L 3T R4
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& R AR AR AL 9 07 F OB 75 A R A T
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b BB L rights reserved. ki.net
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Kirsanov Z5" 22 i # H 23 /> HL {7 38 3 B {5 K
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PCA 7+ H7 BE WS X 43 3 36 K Bl 4K, JF H g IX
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Ho N T HE IR R B R A I S
IR % A BAE X — Sl AT 1 — 2
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Table 1 Detection of specific indexes in water based on electronic tongue

T Kot o B i e
T Au
&R As(Ff) Highe b P PCA [51]
Z L : Ag/AgCl
- L8 Au i —
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T febbi BB
RERFEH RS i Py [AIF #4387 [53]
Z L L Ag/AgCL
i fMEEL iR | PLS  fif/h =5 235 (PLS
TR Ly Fiey 4 pH B ebiA discriminant analysis, PLS-DA) (54]
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G s Cr* Fe*, Co™*, Zn*, o MR R T IR R A
CiR e L e Cu PH Sn” Ni*.C P P LDA HCA [59]
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5i#r (topological data analysis, TDA ) % B 5 2% & 17K
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[ 31y 23 1~ L AR AR AL AR, D KRB SE 8 I 1 4k
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