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BLCLS-SVMD # 37 JF bR 3 | Savitzky-Golay — B 55504k B . A5 o 1E 75 28 5 A8 4 J5 1) SSC 4G AR 20, T500 A
[ AL 24 SR B8 1A O3 Bt 3 by ok 1 T R 7 B 22 . U [ — & AN E8 19 6 A, 3 T SR AR 63 1 32 4038 A
REAY e A, T 1 b s R (R AT 5 AR iR 22 (RMISEP) 43331 2 0. 73 1 1.36 %0 . fEMLEEAE I+, R Ken-
nard/Stone ¥ YL BURREE . B & A58 3% (Shenk’s) . B AR MEAL (DS) L AR/ 22 83k (S/B) #E 17 81 AL
o SRJT . MR D5 2R R T (24 ) FAL S (28 A BIFRAE A . Ak B —AE B (SV) 24 A, ek
AR (CV)I23 A, Bl AR (FV)29 A, B T SSC iy 32 2 W il iy o« A 00 8 19 728 40 31t 7 2 AR 1Y
LS-SVM K A8 8, SR P 32 {008 1 T 45 5 (R% = 0. 78 ~0. 80, RMSEP=1.07% ~1. 13%) B & 4 F 4 % Bt
S A, (E AL 2SI RMSEP g 6. 62% ~7.88% , #iAI% sk, )5, T I K A0 8 B f 4 TR 3w
WO R T R A R R TR 4 A S AN IE (CV-MO) |, B — 75 B fR ¥ 45 & 25 (4 1E . A4 25 &Rk 45 4
ELANIE o JEpk AR B e 25 & K AN IE 323k (CV-WO) $EAT BRI 4L 5% . I 5 SV-Shenk’s, CV-Shenk’s, FV-
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R (R, =0.73, RMSEP=1.30%), CV-WC {434 J5 ity B 45 ) (RMSEP=1. 62%) 5 CV-DS fl CV-S/B
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%39 &

MAFTERTRY 38. 1 %23 T 86. 2%, Liu 250 4 T —Fh ¢
BB 1 £ P A T ARG TE A P 2 AR Ay T R A Y
FEU AR DR (1 28 B0 92 B B AL 3 . Liang 4517 2
H T Rank-Kennard-Stone-PDS % ¥, 7840 b 1% 13 FE A 46 1%
PRI TR A7 RCRR AR T A% 326 I A5 B 1 T 2 75 AR 1% 2% (root
mean squared error of prediction, RMSEP) , #2248 %
TG 22 AL E (1 DS B33 3047 5 50 RO i A Y 4 e
J& . RMSEP &% 0. 453°Brix,

RS F B X A KOG W O % A 4 Bl 4 R
IEBEATRE ARG 3, DA DA o G 28 R 4 A % A B s ke AT
5 AN IE R R AR T R A . BB AR WIS AR TR A0k
TR AR SR AN RS R 4 B AR AS O 3% 45 B LA 37 SSC
R DA RS 5 &%) 42 3 Be OG5 & - SR JH Shenk’s, DS I S/B
B AT R AL s TE LSRR b R K A R B R4y
P B 7E 1T £1 A0 D 1) R A 1 A o e A e IR R 25 5 IR R
IR AL A B R 45 G 22 A IE ROA BT TUAE 3, IR
T B3R 5 1 BEAT A [R) A8 B 28 % 526 1y T 47 1

s

1.1 #HFARRE

TERARET LA REE/ IS, REH KRBk
SRy E TR . BB SIE S SR S, mEERGT . JBR—
PISEIFREA 177 A B RTEEE . W5 FRA A&, 7
SIEMF T CE 2 h LUK E SR, B ALK R AR 5 o B 4
(132 A FI B A (45 45
1.2 XiEHERXRESELENZE

K F 35 B ASD(Analytical Spectral Device) /A &) 4 = 14
BG40 R A B R AR 118 S SO E . SRAE
H 350~2 500 nm, FAFEA M 3 YIRS A AE A S 1
Bt s AR TGEME MDA 2 GOAE M2) SR 4 10 fif 2R AR
GG LR 1, M1 f1 M2 fER 5% 1% R h B2,
15 fly 2R 78 AL S A M BL . 7E 350 ~450 nm. & 1% ] Hi
LZBHE, HMEHSK; 2 400~2 500 nm {F M AT, Hit
PEFE 450~2 400 nm BEATAFSE . ML I 19 ST 5 B 8/ T
M2, {H 970 F1 1 400 nm MU BAFES O—H 8 4 i
BlA K 4 W i

o
o

—A— Ml
8 —o— M2
g 0.4
2
£ 0.2
&
0.0

250 500 750 1000125015001 7502 0002 2502 500
Wavelength/nm

Bl 1 MIF1 M2 Tt h & E
Fig. 1 The mean spectrum curve of M1 and M2
SR FHAR A UL 2 B0 T 5 T e T 2 ) 0 R A S AR A
i) SSC. e KMl 36.6%. B/l 21.1%. HE N
29. 6%,

1.3 HELEBERERERETE

K B/ — 3 32 #F 1) & AL (least squares support vector
machines, LS-SVM)) gt #i, 3 F i iz /N — 7€ (partial least
square, PLS) J5i A 4 [1] 9 2 %X (regression coefficient, RC)
V14 JB) AL B3 BRURF AR BB 4K o SR A IE PR & $I (determination
coefficient of calibration, RZ) . il k& £ % (determination
coefficient of prediction, R;) . # IF ¥ 5 R i 22 (root mean
squared error of calibration, RMSEC) fl RMSEP #1715 %I {}-
Wro $RH T I AR B 08 38 45 G KRR IE (common variable-
wavelength correction, CV-WC) F1H:VE 7% 5 1 1k 45 & 72 (H 4b
1E % (common variable-subtraction correction, CV-SC)2 Ff
AR LA E DT 5 . FF 455 DS, Shenk’s #1 S/B 5.1k i

TSR AL 328
1.3.1 XHTSHhELSEMAAET X

CV-SC J& e fi i 2ok Ar 5 i S 1o B 32 A8 S 1k
A b [A] 1 G R 25 5 6 AT R G R AH A IO 45 R AL OE . BLR BB
H
(D P It 1 . AR BT R 5055 5 38 B = AR &8 1Y
FEAEPEAC 3BT T DA TR] 9 38 4 At B8 R 43 - 9% 3 76 0 215
DI Y W SRR AIE S L3 S PR AR B R AR B D X
(2) 61 R 5t AL E . AL AR HERE i b X0 DG 40 B
NS, TR R ST HBE N S WAL ES AR AR S P X 0k
AR Sy RO SRR S, T I ML ER ) X
JIE X L0 SF- 1 500 S G 3 25 {H A M AS
AS=8—5, D
AR R FURE it XD 1 0 B S, AR 30 (2D e de
5 R AVC B G AR S S IR (DR 5 F Y
M VT LA LS AR R ST
§,=8,+4S ©)
S\ =8 +4s (3
(B EE AT 5T A b aim B, LS,
S B g A BT M AR B R S B Y B Y
Sz Y, WK R, W@, WIERGIH S, B
AR S A I Y e ok 1 T R R B Y
Y, =AY +D (4)
Y =AY +D (5)
1.3.2 AMHEEFHRAEZS K KANEF &
CV-WC 75 e gt 57 A &5 Ay P A8 5 RO 6 5 19 I8 < B
Xof o7 ' T B AT PR R BLR D BR Dy
(1) AL P IE « D3 HH A k(0 3 B X, 3% B 149
A i 32 IO R AR O A R P X s ARG A HE A W 1Y XX
NEGTEFE Y St Xy X0 OGTSEERE R S, L X 5 X, [H]
PIRRE G ZR . DL C6) o X DSOS AR JHRE b i X 1 O 335 46 P
S, 3% (DA AR E G OGS R S .
S, = kS, + b (6)
S, = kS;+0b 7
(D) HTE T HRIE . (CV-SC i E K D). ¥ S,
S, Bk R IE G I T A ST, A S,
() WM L5 FAIE . (CV-SC T 45 F AL ) . 15 25
S B A R S TN Y,
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2 #R51He

2.1 ETEREBENERERESWN

F I & A 102 BOGIEE B R Savitzky-Golay
— B 3 8 (Savitzky-Golay-1st derivative, SG-1st Der) . 5 #
1F 2575 £ 7% #i (standard normal variate transformation, SNV)

BEAT BUAL B L R HLS- SVMEE 37 s 4f A 7 4L 31 /5 19 SSC A

TRER, 255038 1, SG-1st Der &b ¥ J5 # & (X 25 1) R? Al
RMSEC i F JE 5 5% 3% f1 SNV b3, {H R? F1 R, RMSEC
1 RMSEP ) 22 (B B . K+ 55 PR 5 30 . FL X [R] — 43288 00
ST S5 SRR IR o6 1 2% . JE T = ROy AL S ORI
M1 7 HEA Y (14 T 6 7 48 {& b4y F M2 Fr g R 78 T
AR B8R 4R W G RE B, SG-1st Der Fl SNV 4b 3 J5 45 J 4G
FERE RS AL (ER TN AE g AR 25, G, BB ML RN E
S s BTG OG5 BEAT R TG 3 18 F LU miiZ AL RE T

R1 FEMNEXEE SSCH TN LR

Table 1 Prediction results of SSC on fresh jujube by M1 and M2 models
Inslrun?ent for preprocessing InslAer?em for R? RMSEC R: RMSEP
modelling set methods validation set
.. M1 0.73 1. 36
M1 Original M2 0.76 1. 30 0. 03 5 39
.. M1 0.02 6. 40
M2 Original M2 0.70 1.47 0.70 144
L Mi 0.72 1.38
M1 SG-1st Der M2 0. 96 0.61 0. 40 9 35
L M1 0.05 2.29
M2 SG-1st Der M2 0.91 0. 88 0.51 1. 64
. M1 0.72 1. 41
M1 SNV M2 0.72 1.42 0. 40 2 19
M1 0.03 4.02
M2 SNV M2 0.76 1.32 0.52 1. 65
B3R I AEREAS . % ] Kennard/Stone (KS) 85 5107 14 Bt 0.6 .
— - < g e ¥ N y A —h— 5]
PRAE. 2 r PLS #8128 SUBGE 3 4 AR iR 2 (root mean L 05 Aot T e
squared error of cross validation, RMSECV) i £ 4s & P30 & § 0.44 Iggﬁgggi:ﬁ:ﬁ{ﬁs)
- . o 5 0.3- S
A {2 LI 2. 24 RMSECY 3k 8 BL/IME 1. 43% (A 1 57 & 02 VR
— Ve g N . “ " S 0.2
O, FEARRE R 27, 132 REAR & HH F . RM- “01_
SECV 2y 1. 7256 (B gL BT %) » AE AL A X7 2% 0.0

RMSECV/%
=
-

A
0 20 40 60 8 100 120 140
Number of samples
B 2 RMSECV B AHEELE
Fig. 2 Change s of RMSECYV with the number of samples

[ —
(S BV T o)
o]

Iy B FE 27 AR 132 ASARkE, SR Shenk’s Al DS $i 3k
HEAT YIS AR AE S5 B 2R UL ] 30 DA 48 B IE A R 2 A AH
(il o i P Y 3% D' 3 1 0 B A R 22 S ) SR 0/, AR Al R B —
. 132 MHEA DS KB G 5 XA 22 5 M fe /s Shenk”s 8
. 2T DAL S 22 B R 132 A/ 27 A
HEA DS KLIEJE 22 S fe k. FTRE I T DS X 4% X4 i) . A
REId . BCIER MR AR IR B BUR IR )5 o6 % it 224005 0K
BEAR .

AW BOEHEE S . R Shenk’s, DS 1 S/B k7>
I EAT R TR A 8 U ) T 25 SR LR 2. 132 ASHRAE R DS Bk

400 800 1200 1 600 2 000 2400
Wavelength/nm

B3 Ml FMRIER M2 850 i 2
Fig. 3 The mean spectrum curve obtained

by M1 and M2 after correction

2 ETLHBEHNRBEEGEER
Table 2 Prediction results of model transfer

using full wavelengths

Model transfer Number of

R? RMSEP

method standard samples

Shenle’s ]2372 8 ;i i 157%
nos  wen
s/ oot o

T 25 R et . RMSEP fi {2 3B B 9 5. 39 0 B & 2. 44045 27
ANBRFE I DS Bk A% 3 8RB %5, RMSEP B 467045
Shenk’”s B3k i LR/ R 3, 27 ASHRAE 92 18 25 21 (RM-
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%39 &

SEP=3.47Y) 4 F 132 M ArkE (RMSEP=4.18%), £ 2 5
3SHI A ATA RA WA, S/B kML SR A F DS
Shenk’s Z ], H A5 ## £ & 0 1% 36 2R 09 52 i [ DS Al
Shenk’s /N, JRAE T AL 33 J5 X AN A% A T0 00 45 S 47 F JC Ak
BUHT, AFRT EEAD AR, *fE LA 2 92 PREESK .
2.2 TEMRE

LWBOLIBER P, FAEBIEITTRNS . RA RC K
FREPAC, AR 24 DNRAAE DA WL 4Ca) s AALAS 32
B 28 ANRFAE P LB 4 (b) o {3 A48 312 B e AiE I P 3
917 nm, HARWEKARF ., & R REA 24 SRR B3 K
SE X Ch B — 75 (single variable, SV) ., T 4§% N 35 o64.
SMIRIREE WM FEA IR TEAL Y R AR 55 K &k
A —E AL E AR BT 2 G o TR SR A A U I
PR, 7E 32008 3 30 0 R AR K B B 5 A TR DA N B
RA%TEL—30 nm, 30 nm ]38 [F AT X5 B 1 38 4 1 o Jt A
. DL BT R ELAY 960 nm S, DA AN BE BT H H A
MEB A AFAE 951 nm, W A7 L6 AL B W RS . 1B D B8 Y0 ) 72
[—30 nm, 30 nm]P, HIAJRES O—H 4 M 45 Ik 3h A %,
WK AR 9 960 nm AT AL Z§ B9 951 nm fE 1 A2k A8
i, ZiAE 4@ (b, R AL R ICR T 3 SRR AE B
Kt 569, 621, 654, 683, 705, 785, 864, 917, 960,
1062, 1146, 1 201, 1 295, 1 389, 1 581, 1 853, 2 018,
2104, 2 154, 2 266, 2 307, 2 328, 2 363 nm, 4 I ik 23 4~
K AE A 3o P45 7 (common variable, CV) ., | F 428 A 1 1
FEHFAE 972, 1 009, 1 450, 2 100 Fl 2 280~2 330nm %5 [ff i
B EE S, W AE 880 ~915, 1 150 ~1 210 1 1 300 ~
1 500 nm [ E A7 78 C—H B REF M PR 3075, Wopr i Sk ik
TG 1 SSC i EERIBGE W . BRIt AR Sh, PR
IAEAE A AR AE P 1, A 4(b) A 526 nm, i fE EE
Ko KPS RAAE P A Rl A, BIVTE R AR e g SR A B =

(a) 960 nm

= 1295 nm

§ 104~ 70m L 146 1] 1380 g 1853 nm_ 2363 0m

Q

% 5. 654 nm

o 569 nm

Q

g

2 01

g

%0 -54 2328 nm
~ 621nm

-104 683 n 1696nm 2266 nm
785nm 1062 nm 1581 nm
T T T T .
500 1000 1500 2000 2 500
Wavelength/nm
30 1

o (®) 6551 P1360m 301 4y 1 99gpm 2377 nm
‘g 201 1387 m1823nm | 2308n

Q
= 583 nm
T 104

o
& 07

2

& 107 564

2 626 nm 2113 nih2 325 nm
# -20+ 1908 nm_ 2 240 nm

500 1 000 1500 2 000 2 500
Wavelength/nm

B4 Mi(a)fn M2(b) PLS #E59[E )3 R HE
Fig. 4 Regression coefficient of PLS model
on M1 (a) and M2 (b)

XSS IR Y 1 696 nm HI AL AFFRICF 1Y 526, 1 341,
1423, 1523, 1908 nm 3 [6] 2H jifi gt & 77 & (fusion variable,
FV), 3t 29 MRAENK.

Sy AR S AR A B — AR L A AR A MR RO
LS 28 ANHFAE % I (target variable, TV) filf %} b () Y6 1% {5
B, @57 LSSVM BEAL, T 45 5 W3 3, Wi 3= 0 48 ok 3%
B, BAL— 5 b T AR TN RS BE 0 5 . RD R 080, RMSEP
J31.07% . ks oy i R 45 R (RY = 0.78, RMSEP =
LINYOMETFHR A5, RPLEERER B RERT
W B PR B B 32430 T 00 0 R AT 4 4, KRS TR 52
Wi AR 7N 5 Sk DA ASC 25 f 0 4% SR (RMSEP = 7. 49%) 22 T 4 I
BB (RMSEP=5. 39 %) . il &5 78 18 7 £ 458 B % & AU #4819
T 25 9 (R2 =0. 78, RMSEP=1. 13 %) % B — 75 & i1 b
AR LA 2% . VAL AR b R RE A FE A A B MR R ST AR E
B, HE T A g B A (R =0. 73, RMSEP=1.36%),
BRI, BT 3 88 T 2 3 R AR B T 3 A AR O 0
W, 3 EG A I BT AR ARG B v . L TR0 R 7 0 22 R M S A
s Xt ASCER T A, B8 b 4 U B T AR RS AR

#3 WMENUIFXEE SSC WML R
Table 3 Prediction results of SSC on fresh
jujube by M1 and M2 models

Instrument for M1 Mz
modelling set Variable R? RMSEC K. RMSEP K. RMSEP
SV 0.78 1.24 0.80 1.07 0.02 6.62
M1 CV 0.78 1.25 0.78 1.11 0.01 7.49
FVv. 0.78 1.23 0.78 1.13 0.01 7.88
1.

M2 ™V 0.77 27 0.01 11.77 0.77 1.20

23 EFEBMUEAHELEOMDEE S
BEXE SV OV, FV BFAESLAOBUR . R 5T B
i B RLE 4.

4 ETTEMENBRUETREER
Table 4 Prediction results of model transfer

using selected variables

Model transfer Number of

method wavelengths & RMSEP
SV-Shenk’s 24 0. 21 3.55
CV-Shenk’s 23 0.22 2.56
FV-Shenk’s 29 0.01 7.94
SV-DS 24 0. 60 1.62
CV-DS 23 0. 60 1.62
FV-DS 29 0. 50 1. 83
SV-S/B 24 0. 60 1. 62
CV-S/B 23 0.61 1. 60
FV-S/B 29 0. 47 1. 90
SV-MC 24 0. 70 1.43
CV-MC 23 0.73 1. 30
FV-MC 29 0.51 1. 80
CV-WC 23 0. 60 1. 62
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A 5 4 BT 1045

A HEALIE ) Shenk”s SV A% 38 i, 08 B 42 U B 1% 3 B BT
XFREEY 27 AREA R AREE, B 0 R/N R 3, CV-Shenk’s 1% 3%
J&i ) RMSEP f 40 B 538 )5 1 3. 47 % [ 2. 56 % . {H SV-
Shenk’s 1 FV-Shenk”s ¥ bt 4> i Bt A& 3 J5 i0 45 S 22, nl Gg
Hy o — 5 Rl R o P A I UTE OGS B R AR
o] o ASCHR ] A5 5 R — 3 A . B0 Shenk”s W1 K R
R R (A3 2 16 IS R B R 25 5k, R i S ST 45 R R
Wit s 4 DS A SB Bk G 5 . B A8 AR 2 ir g A5 AU (R
=0.47~0.61, RMSEP=1. 60% ~ 1. 90 %) ) 15 I 4% F£ B &
U F 42 B T d B (R2 =0. 03~0. 34, RMSEP=2. 44 % ~
4.67%), FWIAR B E IS A B AR T 20k B E S i
KAF R T, PG B RRAR T 6 E SR 25 .

SV-MC., FV-MC 5 CV-MC 8k 15 AR . X 37 F
iy At R AR 3 ) A Oy B — A i RO A . SV-MC,
FV-MC Fl CV-MC 532 ik 47 458 B 4% 3 J5 1% T0000 25 5% 43 50 £
F A A5 & 0 Ho A % . RMSEP B % 1. 309 ~1.80%,
ST A U BT R AR A5 5 A 45 . B CV-MC 8k 1 1538
R (RE=0. 73, RMSEP=1. 30 Y) . T* SV-MC #I FV-MC,

LEA 3 AR B B AIAL  5 R, AR iy AR A AN Y
fAi Ak TR R, 4R T I AER A TOMORY B L AL B 25 R A T
R A AR R A X HE . CV-WC Sk L e
RMSEP & RTH 7. 49 % 1. 62% . fEih 45 R 5 CV-DS
(RMSEP=1.62%) #1 CV-S/B(RMSEP = 1. 60 %) #fl iF . 15
BRI B 25 5, F28 CV-WC 54 vk 1 2 — Fh A5 3 i A 7
3 ik o Bk, ARBFSER AR CV-MC F1 CV-WC 535 i 75
iy AAS D K BEATLIE O RS E SRR A AR S A R, R
Do ey e T A AR B A5 B A 0 AL s 2 R, S B R A T R A DU

References

R A AN [l S At 1) 2 10 S B PR AR T il o A6 2 R OR YWY
H s TR A R B B 1 A DG T AL B T 0 AR v A
R BN HE T

3 45 ik

PLAR A B FEXT 4, 4350 R F M1 AT M2 T & 6 3% 1
FRERAR AT W/ IE LA E B R 2R B Bk AT SSC
R AR A% 390 (R IE 5 AR B LUR 4598

(D F) 4 e BEG 1845 B 7 LS-SVM 5 81, 35 i [7] —
BALERE DGR, FIG GRS 4F T SG-1st Der Fl SNV 4t
P T AR, {E A TR0 AN [ AL T SR B ' 1 B 45 SR 3
255 HETIRIRIG1E R M Shenk’s, DS #l S/B Bk #4788 1%
eSS P N

()M RC HE B {038 A0 A 28 00 45 i 9 K. Dk i
Ho—Ap g 24 A, ARG 23 DM FIRLG AR E 29 A4S, Rl
SSC (¥ LS-SVM #6515 32 {445 i 42 A6 280 T 0 = S 485 o SR 42 o6
JEEt Ry 0.78~0.80, RMSEP 5y 1.07% ~1.13%,
R R A A U B BT AR 0 i R AR AR Y AR R A
B (L RE DASCRS 0 2 2 &% (RMSEP=6. 62 % ~7.88%) ,

) F 2 H 19 SV-MC, CV-MC, FV-MC f1 CV-WC &
AT SSC K I A T A% 38, P A 5k T A AR 114 4% 88 45 SR A
TH A, G AR R4S X EE . CV-WC %3 )5 i il
M 25 B (RMSEP=1.62%) 5 CV-DS i CV-S/B #lir; CV-
MC 5 ) B AL M 45 B, R2=0.73, RMSEP=1.30%, A A&
[Fi) A8 g 1] (14 A T 42 338 % A ot J i A8 TR () - O o P L T
HEA

[1] LIXin, BIN Jun, FAN Wei, et al(# £, & £, 78 ff. ). Chinese Journal of Analytical Chemistry (43 #7462%), 2017, 45(7):

958.

[ 2] Qin Yuhua, Gong Huili. Infrared Physics &. Technology. 2016, 77 239.
[3] Mou Yi, Zhou Long, Yu Shujian, et al. Chemometrics and Intelligent Laboratory Systems, 2016, 156 62.

[ 4] LIU Jiao, LI Xiao-yu, GUO Xiao-xu, et al(X]]
ing (Ml TR 4R) » 2014, 30(17): 276.

i, Z2/NEL, B/, ZF). Transactions of the Chinese Society of Agricultural Engineer-

[ 5] WENG Hai-yong., CEN Hai-yan, HE Yong(#j¥§F 5, 2§, fil 5). Spectroscopy and Spectral Analysis(JGi 2% 560 #r) . 2018,

38(1): 235.

[ 6] Liu Yan, Cai Wensheng, Shao Xueguang. Spectrochimica Acta Part A Molecular and Biomolecular Spectroscopy, 2016, 169; 197,

[ 7] Liang Chen, Yuan Hongfu, Zhao Zhong, et al. Chemometrics and Intelligent Laboratory Systems, 2016, 153; 51.
[ 8] XU Hui-rong, LI Qing-qing({2# 7%, 227 % ). Transactions of the Chinese Society for Agricultural Machinery C MV AL 2 H) - 2017, 48

(9): 312.

[ 9] Zhang Shujuan, Zhang Haihong, Zhao Yanru, et al. Mathematical and Computer Modelling, 2013, 58(3-4): 545.

[10] Kennard R W, Stone L. A. Technometrics, 1969, 11(1); 137.

[11] Yao Yang, Chen Huarui, Xie Lijuan, et al. Journal of Food Engineering, 2013, 119(1). 22.
[12] NI Li-jun, HAN Ming-yue, ZHANG Li-guo, et al(fig /74, # 8] H . 3¢ 57 ). Chinese Journal of Analytical Chemistry (4> #7 1L 2%)

2018, 46(10): 1660,

[13] Travers S, Bertelsen M G, Petersen K K, et al. LWT-Food Science and Technology, 2014, 59(2): 1107.
[14] Jerry Workman Jr, Lois Weyer. Practical Guide to Interpretive Near-Infrared Spectroscopy Cift £I 4 Y6 3% i A7 52 45 ¥§ ). Translated by
CHU Xiao-li, XU Yu-peng, TIAN Gao-you(#§/N37., &M, HE A, ¥8). Beijing: Chemical Industry Press(Jb 5T . fb2% Tl H A4

2009. 19.



1046 i 2% 5 61 43 Hr %39 %

Model Transfer Method of Fresh Jujube Soluble Solids Detection Using
Variables Optimization and Correction Algorithms

SUN Hai-xia, ZHANG Shu-juan” , XUE Jian-xin, ZHAO Xu-ting, XING Shu-hai, CHEN Cai-hong, LI Cheng-ji
College of Engineering. Shanxi Agricultural University, Taigu 030801, China

Abstract The difficulty of sharing detection models built by different instruments is common in the quality inspection and classi-
fication of fruits. In the study. the “Huping” jujube was used as the research object, and the transfer method of the soluble sol-
ids content (SSC) detection model between instruments was explored using visible/near infrared spectroscopy. First, the spec-
tral information of samples was collected using two instruments produced by American Analytical Spectral Device. Based on the
original, Savitzky-Golay first derivative processed and standard normal variable transformed spectrum, SSC detection models
were established by least squares-support vector machines (LS-SVM) . respectively. The prediction ability of the three methods
for the spectra acquired by different instruments was poor. The built model by the original spectrum of the master instrument
was optimal in predicting spectra from the same instrument. The determination coefficient (R}) and the root mean squared error
of prediction (RMSEP) were 0. 73 and 1. 36 %, respectively. Next, the Kennard/Stone algorithm was used to select standard
samples. The Shenk’s, direct standardization (DS) and slope/bias (S/B) algorithm were used for model transfer, respectively.
Then, according to the regression coefficient, the sensitive wavelengths of the master instrument (24) and the slave instrument
(28) were extracted. 24 single variables (SV), 23 common variables (CV) and 29 fusion variables (FV) were selected, all of
which contained the main absorption bands of SSC. LS-SVM detection models of the master instrument were respectively estab-
lished by the preferred variables, which (R?=0.78~0.80, RMSEP=1.07% ~1.13%) was better than the model built by the
full wavelength for the prediction result of the master instrument. However, the model failed in predicting spectra from different
instruments (RMSEP=6. 62% ~7. 88%). Finally, based on the wavelength position shift and the absorbed property of molecu-
lar vibration, these algorithms named as common variable-subtraction correction (CV-MC), single variable- subtraction correc-
tion, fusion variable-subtraction correction and common variable-wavelength correction (CV-WC) were respectively proposed for
model transfer. These methods were compared with SV-Shenk’s, CV-Shenk’s, FV-Shenk’s, SV-DS, CV-DS, FV-DS, SV-S/
B, CV-S/B and FV-S/B algorithms. The results showed that the prediction results (R%=0.03~0.34, RMSEP = 2. 44 % ~
4.67%) were poor when the model was transferred by the full-band. Using the model built by the preferred variables, the re-
sults transferred by SV-Shenk’s, CV-Shenk’s and FV-Shenk’s were poor, and the results transferred by other algorithms (R}
=0.47~0.73, RMSEP=1.30% ~1.90%) were better than the full wavelength. The CV got better transfer results than the
SV and the FV, and the CV-MC result was the best (R3=0. 73, RMSEP=1.30%). The predicted result after CV-WC transfer
(RMSEP=1. 62%) was similar to CV-DS and CV-S/B. The research indicates that both CV-MC and CV-WC are effective model
transfer algorithms, which are of great significance to establishing a common jujube quality detection model between different in-

struments.
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