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Abstract
had been established by means of the near infrared spectroscopy. [ Method ] The establishment of the original spectrum correction model was

[ Objective | In order to test the feeding quality of potatoes, the quick measurement model of potato soluble solids content ( SSC)

taken as the basis by the partial least squares (PLS) , the abnormal samples were eliminated by using the Monte Carlo cross validation method,
the sample set was divided by the spectrum pretreatment and spectral-reference value symbiotic distance method through comparing and selec-
ting the standard normal variable and mean centralized algorithm, and then the quantitative calibration model of the obtained data was estab-
lished with the PLS and the least squares-support vector machine (LS-SVM) respectively, and the characteristic wave length and parameters of
the corresponding model were optimized by the competitive adaptive reweighted sampling method and the wind-driven differential evolution hy-
brid algorithm.[ Result] The wavelength variables of the optimized PLS model and LS-SVM model were reduced to the 8.67% and 67.80% of
the full spectrum respectively, and the R(2 s an , RMSEC, RMSEP and RPD of the two models were 0.970 8, 0.954 2, 0.258 6, 0.262 8,
5.91 and 0.987 3, 0.983 0, 0.170 5, 0.173 4, 8.96, respectively. The various performance indexes of LS-SVM model were fully superior to

those of the PLS model.[ Conclusion] The two quantitative models can be used for practical detection of potato SSC.
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Fig.1 Original NIRS of potato samples
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2.2.2 Gl BAL B SEEALELR o 20 ILL KS A SPXY 3%
RIPREAAE, G5 R W3 10 AR L AT RUAE T KS A
SPXY LRI MEASE Y S5 B A IR 28 5, 2 FhOT i s
PREEFNSUESEREA R SSC Ap A DU AR, 25 T8 48 2 A
ZEARIN . REASE TR SSC BT R, o/ IMEL AN B R AR
REARRRI e E RS b EFRAEREAC K SSC i3 1 S A AE
ARy SSC LR, BAEAEREAR SSC HIbRfE 22 KT Ehn s & &
TR AR AR ERRY

F 1 KSkFn SPXY A& Hy#E A& SSC 537
Table 1 SSC distribution of sample set divided by KS method and SPXY method

Jitk FEALE AR f/ME FR{E FA4{E brifi 22
Method Sample set Sample number Minimum // % Maximum // % Mean // % SD// %
KS SEMVE 159 4.61 9.38 7.39 1.33
el 53 4.75 9.27 6.94 1.50
SPXY FEBRAE 159 4.61 9.38 7.36 1.31
OUESE 53 4.74 9.23 7.02 1.55
4 Total 212 4.61 9.38 7.28 1.38

SR 2 FREASE R 53 i B 6 2 O AL B &
A PIREAR AL, ] PLS i SSC g S, 45 5L L3k 2,
K586 2 v ) B X L AT R AR g e AL B ) BT
NIR 5 AR (PR o A 4, o A5 7 I M TAL 3R SEC R RMSEP 43512k 0.261 9.0.269 1,RPD 2k 5.77 355 T
PeF B0k 0 T [ — Rk miAb B 77 vk, SPXY v&% TR Se bk bt
F2 FEBEAERS SRR Rt

Table 2 Performance comparison of different sample set partition and spectral preprocessing models

OYREARSE TR (O PEREAL T KS o AR, JEIE AL B LS
BFEAAER IR T Z R  SNV+MC’ +SPXY” , 4 PLS
KA PERESRBR R IR, 43512 0.970 2,0.936 9, RM-

kb H7 % KS 3R] 43FEA4E KS method divides the sample set SPXY X 43FEAEE SPXY method divides the sample set
Pretreatment plan R 2 RMSEC R’ RMSEP RPD R’ RMSEC R’ RMSEP RPD
NONE 0.725 3 0.781 8 0.661 0 0.789 5 1.90 0.728 2 0.784 4 0.664 0 0.811 0 1.92
MC 0.954 5 0.302 7 0.932 8 0.320 3 4.68 0.963 1 0.298 1 0.929 3 0.297 0 5.23
VN 0.763 3 0.650 9 0.757 6 0.747 6 2.01 0.773 3 0.654 9 0.749 8 0.750 5 2.07
SGS(2,3) 0.723 7 0.785 2 0.660 1 0.800 3 1.87 0.728 1 0.784 8 0.653 7 0.811 1 1.91
FD(2,3) 0.874 0 0.479 3 0.850 3 0.526 7 2.85 0.874 0 0.474 7 0.865 2 0.524 6 2.96
SNV 0.752 6 0.688 2 0.729 0 0.764 5 1.96 0.754 6 0.691 4 0.721 1 0.787 5 1.97
MSC 0.752 4 0.688 9 0.728 5 0.764 8 1.96 0.754 4 0.692 1 0.720 6 0.787 9 1.97
DWT 0.695 9 0.675 8 0.581 2 0.753 6 2.02 0.744 5 0.669 3 0.619 8 0.712 8 2.08
SGS+MC 0.954 5 0.303 1 0.932 6 0.320 2 4.68 0.963 1 0.288 4 0.929 2 0.297 1 5.23
SNV+MC 0.961 5 0.284 2 0.939 8 0.292 3 5.13 0.970 2 0.261 9 0.936 9 0.269 1 5.77
MSC+MC 0.961 5 0.284 4 0.939 8 0.292 4 5.13 0.970 2 0.262 1 0.936 8 0.269 2 5.77
DWT+MC 0.937 2 0.334 1 0.929 7 0.342 6 4.43 0.946 3 0.318 2 0.924 1 0.3229 4.60
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Table 3 Wavelength optimization results of sample SSC quantitative model

ey Lt Jris

AR

o - FHIEP A (B
Model Optimization Number of Characteristic wavelength ( V. o
ode! method variables aracteristic wavelength (segmen cm
PLS CARS 35 7 400,7 406,7 607,7 907,8 154,8 170,8 394,8 826,8 833,8 849~8 872,8 988,8 995,9 011~9 049,
9 065,9 080~9 126,9 165,9 180,9 188,10 176,10 191,10 222
LS-SVM WDO-DE 274 7 607~7 938,8 455~9 720,9 805~10 014,10 083~ 10 245,10 368~ 10 500

FH3% 3 AT, PLS A IE BT ] CARS ILfik )5, 88 T
35 AR AL UK 8.67%; Tk ik K Z 5 T
8 826~9 188 em 'Y Ex, A 25 4, 1M T 8 833 cm ' Ab1H
PEIEFN 8 965 em ™ ALY AF X I, 1% BEOGIE RA T DA E
i SSC Y FZEAF B 73 40 10 ANFRIER A, 7 400.7 406 F
10 176 10 191 10 222 em™ 4353057 T % £k 195 i A1) 6 0eg o 30
7 607.7 907 cm™ A3 FIFE 7 630 em ™ A AGYE A F 7 830 em ™ 4b
Y I [X 35k, 8 154 .8 170 Fi1 8 394 em ™' i T 8 216 em ™' kb
EIERT . LS-SVM KZIEAAY L WDO-DE R &L 1k 1%
1R KA & 274 A, N 2K H) 67.8% ; B K EE T 4E
8 455~9 720 em™ 'YK BE, 2L 146 4~ Hir 2 78 833 em ™ AbYy
PR 8 965 em™' b AR X 35 VK AT 607~7 938 em ™ i
Bt 4t 38 A, IEHFAT 7 630 em ™ LAY AR A1 7 830 em ™' Ak
TRIEIX IR ;SRR 9 805~10 014 em™ I B, 2L 21 4~ X 1 F

9 900 em' FHIT (- 28 k1 5 1k Ah, 10 083 ~ 10 245 em ™' i B
18 /~,10 368~ 10 500 em ™' % Bt 15 4>, HiAx I K 36 4~

2.2.4  RACKERIHE ST KPR REPEM 45 R . 25 A I FH AT I
5%, 43 BILA PLS il LS—SVM k37 th4% % SSC E R Y,
SRR 4, R 4 AR IR S REAST TR D GRS AL 3
FEARGER o AN K B 5 , F PLS ST it Eh 8 25
SSCAZIEBE Y A AL R 55k 3%, 2L R FT R P 439
0.970 8.0.954 2, RMSEC 1 RMSEP /%1 0.258 6.0.262 8,
RPD 2 5.91; 5Z A0, R IR BRI R L AT K IS8
Ak R LS-SVM BRIP4 R I R,” 43514 0.987 3,
0.983 0, RMSEC 1 RMSEP 4331 0.170 5.0.173 4,RPD 4 8.9,
BIRJGHW R R KT i FLHI 228/, RMSEC Al
RMSEP JU/NFRif# B 4R, RPD JREH S & TR .

x4 4Ly PLS 0 LS-SVM E SR AE Lh i

Table 4 Performance comparison of optimized PLS and LS-SVM quantitative models

o Rl BULEIR FeRIA RK ,

M ?1:1 Sample Pretreatment Sample set Number of R’ RMSEC R, RMSEP RPD
ode number plan division wavelengths

PLS 212 SNV+MC SPXY 35 0.970 8 0.258 6 0.954 2 0.262 8 591

LS-SVM 212 SNV+MC SPXY 274 0.987 3 0.170 5 0.983 0 0.173 4 8.96

2 PR A3 A i SSC TN {EL-5 FH W 2 5 (B HU A il
LRULPE 30 MNIEL 3 AT LU Y Bl sl 7E S0 LM 1 o A1 2
&), BB ARG, BT A IE BRI RR E PE b, B e 52

9.5¢

a

8.5F

15

6.5

FRMUA Predicted value Il %

4.5 5.5 6.5 5 8.5 9.5
AHAH Reference value Il %

FEAHZERN . 5 PLS BAUN L, LS-SVM A AY i ity B 5
oA ge T o ZHCREEAAT L, R LS-SVM H AR 7Y
AT B2 i T PLS A5

9.5r b L

8.5r
1.5F
6.5F

S5

FRMUE Predicted value Il %

4.5 555 6.5 7.5 8.5 9.5
AHEAH Reference value [l %

3 PLS #%8!(a) f1 LS-SVM 48! (b) Fr{S# M SSC MMES S EERME MLk
Fig.3 Fitting curve of sample SSC predicted value and reference value obtained by PLS model(a)and LS-SVM model(b)
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AL PLS SRR LS-SVM AR AR I , 19 3 4x
DALY NIRS FEIEACTR . 553Kk .
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(D BB FREAIT , UL PLS 12 Fr g4 E A B BE A BT
e, R MR 435y 0.723 7,0.660 3 FR% 0.725 3,
0.661 0, RMSEC F1 RMSEP 43 i g1 0.784 9.0.800 3 [% &
0.781 8.0.789 5,RPD ff 1.87 #4% 1.90; fE M 3Lh [, vede oy
FARAC RS AL BRAE AR R 53 57k AR PLS A5 A1y
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0.970 2.,0.936 9.0.261 9.0.269 1.5.77, AHLZF, Yail i kb
PR RE PR T VR HIU A 2 . FR LR A, SNV ZB46A]
THBRRESD AT 2365 iU M S O DL SO R AR 0t NIR {8 J
SRR SR 5 R 2 TR AR DG s MC 5 32 T3 e
st G 2 [ 2 5, 1 i A8 17 L0 B ARG febE . SPXY
A R GRS AR 5o 2 2% (B TR i T R S, AR
UE SR KRR B RAEFEA S, A 850 75 24k 0] 1t 25 ], 38 ke
AR [R) ) 28 S PEFIAR R , AT 4 e B AL AR e

(2) RIS IA T LS-SVM J5 g a5t , B A A A 1k e i 2
HeF PLS B8, H: R.* R, \RMSEC .RMSEP A1 RPD 43 51
0.987 3.0.983 0.0.170 5.0.173 4 .8.96, F 7] I, Th44 B
min (1) NIRS 540N SSC 2Z [A]FFHE ] Y 4 MG & R AL
PERY LS-SVM J5 ik S BT 4T I e %

(3) Akt PLS BRI AT LS—SVM #5541 K R 32 4 0, 1 ok
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