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Rapid quantitative prediction model of adulterated goat

milk based on electronic tongue
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Abstract; In order to discriminate adulterated goat milk quickly and
objectively, a set of portable electronic tongue detection system was
exploited, and a new method of fast identification is developed. When
detected in the system, the sample solution was first scanned to ob-
tain the "fingerprint" information of adulterated goat milk, and then
the discrete wavelet transform (DWT) was used to obtain the char-
acteristics of the "fingerprint" data. On this basis, the principal com-
ponent analysis (PCA) was used to determine the quality of goat
milk with different adulteration ratio. Particle swarm optimization

extreme learning machine (PSO-ELM) was applied to quantitatively
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predict goat milk with different adulteration proportions. According
to the experimental data, PCA could distinguish six kinds of goat
milk with different adulteration ratios up to 100% , and it had a good
effect on distinguishing adulterated goat milk. In order to realize the
quantitative prediction of goat milk with different adulteration ratios,
the fitting curve of PSO-ELM goat milk purity prediction model was
very close to the measured curve, so the PSO-ELM method was used
to establish the quantitative prediction model of goat milk purity with
high prediction accuracy. This study might provide new ideas and
technical support for qualitative identification and quantitative predic-
tion of adulterated goat milk.

Keywords: clectronic tongue; goat milk adulteration; milk; principal
component analysis; particle swarm optimization extreme learning

machine; prediction model
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Figure 2 Effects of different mother wavelets and

compression layers on similarity coefficient
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Figure 3 The principal component analysis

2.3 BREVEEHN

N ELIBIRE YR E BB 2R ] PSO-ELM J5 vk gt o7
BIREY BB, BRI 90 MAEAAE g Il g4 TR
R e LR S EO i, Hod 90 MREAR & 6 41K [F 4t
FEREAS o i — 2 AL 15 A AE IR R BEAEAS . Ay 30 4
(6 LA AR ali B 5 ARy B A . AT A AL 56 00E .

SR FH 0 A% 48 2% 15 A6 Ak A B 2% 2 HL(GS-ELMD | 3t A% 59k
Ak # BR 2 33 HL (GA-ELM) 5 ki F 8 1 1k W FR % > #l
(PSO-ELMD) 17 FL# 43 #1 - T X PSO-ELM 8 18 £ 9% 1)
T AR R AT BRI . 43 5 3K (D) ~ (O I S O ai iR
7 (RMSE) - 48 %% 25 (MAE) JAH 56 R EU(RY) L IEXF X 3
Bt ELM BRI SE AT 3

1 N -,
RMSE:\/WZM(y,fy,)“. )

1w )
MAN = >3 0 Ly =30 | &)

[ =3 =T

S iyt D Gt

R =

(3

K

Yoy —4F B REAS 1 B B fE R 000 A

yi—y; B

N-—FEA N,

RMSE .MAE.R*3t [l 7E [0. 1], 9 Aix 3 ANMA AT LR
ML 0 £ 50 8 13k B . RMSE . MAE {8 B 85 0 3 i 47,
RABEES 1 OB . AR ST 1 5 475 400 750 0] 6
e 4 fis.

ML 4 Fnge 1 ml RLAG s S 48 4 9k AR 4 b RMISE
4 0.022 7.R? 3} 0.896 . MAE 3} 0.356, & jiF 4 h RMSE 3}
0.028 6.R*} 0.862 . MAE Jy 0.368, A % T it 14 & 1 J ki +
G T AR AN G, AT B A AR 1 R VL AR RE Sl 1 1B 4P
WERIFRHWELEEHENSHEAL HTERE 4N S KX
[ HL I3 R R AR T v Y o F — 2B L A5 50 T ROk
TR R IR T T O T R R A R R A s A AR
1032 38 W I BRSBTS R R K
BN 7 R NS W 12 B el L R S
B PSO K+ #E HL A AR 1Y 206 N B, w] LD T oE B
S R & UL B ELM 2 80 40 & » N it PSO -ELM 3¢ 45 4fi B Fil

55



2018 4 % 12 9

ZE5H/N
e i
L 100F W« g
£ | 1:1%%
gz o 07— Bl Ly=1.004x+6216_~
= s< .
B2 2 s0f ~
oo 2
e
§£x 700
=T E
L 6ol
£
= 50 \ \ \ \ \
50 60 70 80 90 100
R FUSE
The true value of goate milk purity/%
(a) GS-ELMFi#i%]
oo MR
§ 107 - ik
mes | 90F LI o
ST —— LA 2Ry =0.993x+12.121.~
=X <& o
B2 2 80r ’
oo 2
= =
£ 2= 70
=R E .
1 (5}
L ot ¥
2
= o
5 L L L L J
%o 60 70 80 90 100
2R B E
The true value of goate milk purity/%
(b) GA-ELMFAEH
¢ 100F ° AL
3 . B
i ‘/
= o —— TRILA 2Ry =1.000x+4.148 .~
= 5 = A
S £ s0r o
oy 2
822 70l
-~ O =
BT E
L 6ol
£
= 50~ ‘ ‘ ‘ ‘ ‘
50 60 70 80 90 100

PSR LS
The true value of goate milk purity/%
(¢) PSO-ELMBER

B4 RFREF 0 H A6 ELM i B
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different concentrations
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Table 1 Performance comparison of PLSR and SVM model

based on different parameter optimization methods
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