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Abstract: The near-infrared spectroscopy technology was adopted to quantitatively analyze the nutritional components of
blueberries given different storage times, so as to determine the correlation between their chemical components and near-
infrared spectroscopy data. Besides, spectroscopy technology was applied to perform the nondestructive detection of
blueberry nutritional components. As for the obtained near-infrared spectral data, two machine learning algorithms, Partial
Least Square Regression (PLSR) and Support Vector Regression (SVR), were used to predict the content of soluble solids
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(SSC) and vitamin C (V) in blueberries. In order to improve the accuracy of prediction, one or more of the methods, such
as First Derivative (1-DER), Second Derivative (2-DER), Standard Normal Variable Transform (SNV), Multivariate Scatter
Correction (MSC), Savitzky Golay smoothing (S-G), were used to preprocess the spectral data, and the best-performing
methods were comparatively analyzed. Competitive Adaptive Weighted Sampling (CARS) and Random Frog (RF) were
adopted either separately or in combination to reduce the dimensions of spectral wavelengths. Results showed that, after
dimension reduction, the SSC wavelength as a variable was reduced to 1.7%, 4.3% and 5.6% of the full spectral variable,
while the V. wavelength as a variable was reduced to 2.5%, 2.9% and 4.8% of the full spectral variable, respectively.
With the screened spectral wavelength as a variable, PLSR was used to construct a prediction model of near-infrared
spectroscopy for SSC and V. contents in blueberry. The comparison showed that the wavelength variables screened by
CARS in combination with RF algorithm produced a better outcome of prediction. The model correction correlation
coefficients were 0.9001 and 0.8707 respectively, the correction root mean square errors were 0.8234 and 2.9429
respectively, the prediction correlation coefficients were 0.8424 and 0.8350 respectively, and the prediction root mean
square errors were 0.9613 and 2.9482 respectively. To eliminate the impact of model performance on the prediction results,
an SVR model was established to compare the prediction results. It was also discovered that a better prediction result was
produced by CARS in combination with RF algorithm. The model correction correlation coefficients were 0.8702 and
0.8503, respectively. The correction root mean square errors were 0.9549 and 3.2431, respectively. The prediction
correlation numbers were 0.8269 and 0.8183, respectively. The prediction root mean square errors were 0.8769 and 2.8818,
respectively. To sum up, this study provides a model basis for monitoring the quality of blueberry nutrients, and the method
proposed to select characteristic wavelength provides a reference for more models of fruit and vegetable nutrients
prediction.
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squares regression; support vector regression
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Fig.1 Original average spectral curve of blueberries in different
storage periods
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g 57 4478 24.84 3566 4.54

AT 0 e A 14 DY 1% T A B U7 7, 7 Unser-
ambler X 10.4 FfH45H 12 Fhiiab g &, H 1-
DER K H 6] B A2 % 7, 2-DER SR H ] B #3144 6, S-
G RHBE LR 13, ZIW=0 5408 3. H PLSR #
SEARAY, SE T bR EERAH S UTAS HE  Re. RMSEC,
Rp. RMSEP A2 AN AR R . St Tiisb g
AN 2 R, ik MSC+2-DER(JE 3)2H-& 4B G
TR FH T 10 nT s D 4R 3R C Sk
AR AR U AR, HAHES T AR G s b,
KM HE T, 1 HA I AR By 3 AT BRI R
B, AT T2 D R 0 156 B A3 4T o
2.2 $HERKIFE R RIEN

P Ze I GRS AN FR I I LR YGRS A CARS 59k
Il RF B4R BUREDE 1, LLR 2 SSC HIT Vi SRk
KHEBGI R

CARS Py HCH, SRR P RIS 151K,



%44 5 16

LR, A LSS A RO TR PN R T EETE AR R C S - 301 -

*2 ARIHEG AL IRESR

Table 2 Different combinations of preprocessing results

Ak B 5 i R, RMSEC R, RMSEP
JRIR G 0.6860  1.4447 05202  0.9026
MSC 0.6660  1.4892  0.4427  0.9851

SNV 0.6665  1.4883  0.4458  0.9818
1-DER 0.7381 13050  0.5334  1.0571
2-DER 0.7811 12155  0.6473  0.9826
S-G+1-DER 0.6715 14413 05313 0.9200
SsC S-G+2-DER 0.7652 12549  0.7279  0.8757
SNV+1-DER 0.6375 15016  0.7318  0.9064
SNV+2-DER 0.5607  1.6061  0.6057  1.0591
MSC+1-DER 0.6432 14930  0.6910  0.9943
MSC+2-DER 0.7796 12052  0.7376  0.9673
MSC+S-G+2-DER  0.6971  1.3663  0.6323  1.1569
SNV+S-G+2-DER ~ 0.7678 12410  0.7113  1.0037
Jitcpint 0.6758  4.4561  0.5750  3.0163
MSC 0.6718  4.5356  0.6648  3.4054

SNV 0.6751 45171  0.6549  3.4271
1-DER 0.7399  4.1244  0.7461  3.0205
2-DER 0.7929  3.7446  0.6720  3.1022
S-G+1-DER 0.6788 45284  0.6956  2.8505
Ve S-G+2-DER 0.7973  3.7003  0.6587  3.3886
SNV+1-DER 0.6857 44916  0.5805  3.7441

S NV+2-DER 0.8161  3.5434  0.7070  3.4925
MSC+1-DER 0.6865 44860  0.5383  3.9248
MSC+2-DER 0.8089  3.5839  0.7021  3.6885
MSC+S-G+2-DER  0.6902  4.3124  0.6697  3.7040
SNV+S-G+2-DER ~ 0.7825  3.8575  0.6762  3.4760
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Fig.3 NIR spectra after MSC+2-DER pretreatment
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MBS, SSC F Ve 43 5l A 100 A~ Fl 87 A~ K A8
i S S ¥/ v w10 R b3 2 L e o e W R
A, G AR AL ZE IR ST CARS Fil RF P P54
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23 BRGRS5ITEN

FeP WAL B 22 5 35 Y A AREE AR S A S A O,
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Table 3 PLSR and SVR model prediction effect

AERTT s PR vk I I K8k R, RMSEC R, RMSEP

2B 0.6971 1.3663 0.6323 1.1569

CARS 32 0.8202 1.0832 0.8104 0.8292

PLSR RF 79 0.8841 0.8836 0.8302 0.9456
CARS+RF 101 0.9001 0.8234 0.8424 0.9613

s8¢ 2WEB 06671 1.7312 0.6152 1.4336
CARS 32 0.8310 1.0652 0.8019 0.8393

SVR RF 79 0.8841 1.0199 0.8160 0.8889
CARS+RF 101 0.8702 0.9549 0.8269 0.8769

2B 0.8089 3.5839 0.7021 3.6885

CARS 46 0.8574 3.0865 0.8468 3.3039

PLSR RF 53 0.8470 3.2039 0.8061 3.1132

v CARS+RF 87 0.8707 2.9429 0.8350 2.9482
¢ 2WB 0.7786 3.2895 0.6308 3.8733
CARS 46 0.8510 3.1694 0.8394 2.9012

SVR RF 53 0.8371 3.3612 0.8148 2.7946
CARS+RF 87 0.8503 3.2431 0.8183 2.8818




- 302 - 0 Tl B 20234 8 H

) <107

—— AR

O  SSCiikAsiz

400 600 800 1000 1200 1400 1600 1800 2000 2200 2400
(a) WK (nm)
x107*
A
O Vit
] 0
i
_2 L L L L L L L L L |
400 600 800 1000 1200 1400 1600 1800 2000 2200 2400

(b) K (nm)
K5 Rk

Fig.5 Preferred wavelength distribution

500 1000 1500 2000 "~ 500 1000 1500 2000
(a) SSCAEHE (b) Vg

Ko AsEPR
Fig.6 Variable selection probability

X107
2 —
AR
O SSCHipk7z
] 0F
[
) | | | | | | | | | |
400 600 800 1000 1200 1400 1600 1800 2000 2200 2400
(a) YK (nm)
x107*
IEREAE B
OV iikar
B 0F
Ji=
= | | | | | | | | | |
400 600 800 1000 1200 1400 1600 1800 2000 2200 2400

(b) B (nm)
K7 ki Ko A

Fig.7 Preferred wavelength distribution



%44 5 16

LR, A LSS A RO TR PN R T EETE AR R C S - 303 -

c Al go ARICHFRE =0.01, BEEMASTEERAT c. g [HAY
HWRBEALIK, XHIEEN cE[0, 10], KN
0.5, g€[-10, 0], 26K 1, GEIALZTT 50 IRIYESIR
HOPIEAE Ry e A T 25 SR A T 53T o PR A 11
TIEE S 3% 3 iR

PARIERE)S, 2 FMORALTERIE R T REE S 70 g
FETCK MV, FH T A ) s 0 B e 5 /b
1 CARS FPAFN RF S FR IR RN E DS S 2l &
PR ST, PLSR A8, A3 T4 BT a7 19 PLSR
PR, P ide A RRAE 4 T A9 21 %) Re A1 Rp Y4 K g
#£55, RMSEC 1 RMSEP A XF 2>, SSC 37 A8
HOTIRER] T P B AR B 1.7%. 4.3%. 5.6%, Ve %
KA RS T S EAEN 2.5%. 2.9%.
4.8%. Ui, FIFH CARS Fll RF 434F K 2 BT 5
Pyl iR  SSC HI V. S TS 1

¢ e U

161 RMSEP=0.9613 P
. D] o s
14t
i
4113
2
»n 12
1t
10
0 10 20 30 40 50 60
(a) FEA i 5
01 _ e T
RMSEP=2.9482 L
4sh R =0.8350 E:MH
f PRI
40T I‘- . IT Rﬁ‘f\r a-'lf.
& ) AT Mty e
B * ala /=l RN
> L ee U INR 1l
“r/ \/ ¢ “\J ‘”‘ u[
30 ' [EHE -f
25+t :
20

0 10 20 30 40 50 60
(c) HEARG S

AR R ZH AP, CARSHRF 214 B K%
R, @A R . AR PR A b, X T
SSC i 75, RF 4G @R b CARS 4164 5 41
XTT Vi M5, CARS 240G EBIRCR L RF 4601
. Mz, R CARS F RF 818 H BG4k
P, BB LR A R YGRS, TELIEA [k P 5
MGG, P20 TR TSR, SR T R
Z AR B AR

Il 8 S FIH CARS 454 RF SR U RRIE L
R, SSC #l V. &t FLIHH -5 W 9 A2 1L Ea H,
(a) Ffl(c) A7 PLSR HERIXT SSC Al V. 7518 1% Tl 2%
S, (b)FN(d) Sk SVR AT SSC F V. & 1% T
ZEOL . PIRMSERIDEA T bE A B, ARLR PR SVR BTk
LR PERY PLSR S5 1 A ABIACRAH 22 45K, fH SVR
BRI A R A IO

16 RMSEP=0.8769 e THNME
, = HSH
15t
14}
i
413
2
»n 12
1t
10F
0 10 20 30 40 50 60
(b) FEAG S
S0 RMSEP=2.8818 = T}
R =0.8183 e FLSCH
45+ v
40 +
i
€235
>
30t
25 ij
20

0 10 20 30 40 50 60
(d) A4

K8 SSCY V. WNME S EHLEX LLE
Fig.8 Comparison chart of predicted values and real values of SSC and V.

{E: (a), (c): PLSR #EIFIMEEIR; (b) ., (d): SVR HEEIFIMETIR

3 4Hig

AHFFELE S CARS Fll RF 575 0 e 4 AR I K,
FIFH PLSR F1 SVR S35 % i %5 B9 SSC Fl Vo &
HEHETPOGHUE B . SR AT LI MG R AE 300
ZHE BRI IR AR GRS, RIS ICEEES SR 16 5w A
A%, PbE AR AS 6] 09 D6 38 7 4 38 5 7% (1-DER., 2-
DER. SNV. MSC. S-G), F145 & £ Fh AL 75 35 %)
WA B ARG TAREE, FEEE ST PLSR ARALME
FTXT HE, 48 MSC 454 2-DER 1E b A5 SR A 6%
P AR TIARFR 772, SSC il Ve S HI Y Re 4351
S 0.7796. 0.8089, RMSEC 43 %125 1.2052. 3.5839,
Rp 43 512} 0.7376. 0.7021, RMSEP 43 3] 4 0.9673 .

3.6885, FFH CARS Fl RF 34 K g Fh 4k 4 4 %
AL B 4 4 56T I BE VAT ARRAE I A O 1, X T
SSC Fil V., CARS FEE43 5k i 32 F11 46 NFFIE
P, RF B4 5 iiade 79 A 53 ANMRAE K, 41
AR E P KA 101 T 87 A, FhAR T ik
) = A 20 A X PLSR BRI TN RE A 520, 280
PRIFR I 5 e STk Y BEA 2 B SSC T Vi IUAENE
P, CARS 454 RF SR A ARRAE I E T 25

bfo N T 2R BRAIIF S T A IEASEIRY (4 FT 4:
HE. K H S AH R U K 4G i SVR LRI HEFT T LY
e, RIRZME PLSR FNAEZ M SVR Sk 43 il @i 57 1y
A IEARLIRY 4] HLAT A - iR TIUI PR RE, 10 SVR (9 FT 2%



- 304 - £ Tl B4

2023 4F 8 A

R T PLSR. WFFERH, LU gL G LA
~J B A PG | JEAUR I A SR B e 1Y
T, AR PR R AR AT DA i 00 ABE R o) i 4 h
SSC Fll V. BITRMITERE . HLAR2* ) 5P e vk
AALE G AE T A7 TR FHAR Y, GEAE A 28Tl
BEh ZFE IR, S BT R IR TR
ARUAIBAL
AWFFRAEIEREN IR 10 °C 5540 TF, HoR4E
300 HFEASH GRS . SSC A Vi & &, MUTLT 4k
JCEE PR RN W 4E SSC A Vo 324 T HSIRYE
FPEAE S St — R E R FIDRS 32, B omASTRY
Pz ALPERE, 7555 IRFSE oG Ik A i, 37 R
BERPSERINE R L R AR Y ], %o Bed Al R i N i
AL EAT B EBRA I
SE K

(1] skmds, ZHR, Ral%, ¥ Basbhie =/ EERER
& 3a I, k85 5 ki 547, 2020, 40(7): 2246-2252.

[ ZHANG L J, XIA Q L, CHEN J B, et al. Determination of antho-
cyanins in three blueberry pomace by near-infrared spectroscopy [J].
Spectroscopy and Spectral Analysis, 2020, 40(7): 2246—2252. ]
(2] # s, B, B30, 5§ B o TR ARG KAt E
52 (T]. oArmliX 524, 2020,39(10): 1181-1188. [ ZHU X L,
CHEN P, LI J Y, et al. The latest progress and prospect of near-in-
frared spectroscopy analysis technology [J]. Journal of Analysis and
Testing, 2020, 39(10): 1181-1188. ]
[3] &4k, M ELIREEARA R Stbm P o9 5 A BT 50
7). S OR Fa8 4R, 2021, 27(17): 155-158. [ WANG T W,
TAO F, et al. Research progress on the application of near-infrared
spectroscopy in the detection of agricultural products[J]. Anhui
Agricultural Science Bulletin, 2021, 27(17): 155-158. ]
[4] LAN W J, BAETEN V, JAILLAIS B, et al. Comparison of
near-infrared, mid-infrared, Raman spectroscopy and near-infrared
hyperspectral imaging to determine chemical, structural and rheolog-
ical properties of apple purees[J]. Journal of Food Engineering, 2022:
111002.
[5] HRfE, A8k, 346, A LB T Bk Ao AR 4
ShEEAE P 8 B R (T]. e F 5 RS, 2021, 41(8): 2443-2449.

[ CHEN B, ZHENG E R, GUO T. Application of multiple spectral
variable screening algorithms in near-infrared modeling of red gin-
seng extraction[J]. Spectroscopy and Spectral Analysis, 2021,
41(8):2443-2449. ]
[6] AGULHEIRO SANTOS A C, RICARDO RODRIGUES 8§,
LARANJO M, et al. Non-destructive prediction of total soluble
solids in strawberry using near infrared spectroscopy[J]. Journal of
the Science of Food and Agriculture, 2022, 102(11): 4866-4872.
(7] 245, 26T, R, F. HFHARLELZRF AL E
# bk o A7 7). 83 F 5 k3 4 A7, 2022, 42(3):919-923.

[ JIAN Y, MENG H, ZHAO Y R, et al. Rapid analysis of main
quality parameters of green forage soybean by near-infrared spec-
troscopy [J]. Spectroscopy and Spectral Analysis, 2022, 42(3): 919—
923.]
[ 8] SYLVIA T, MARIANNE G B, KAREN K P, et al. Predicting
pear (cv. Clara Frijs) dry matter and soluble solids content with near
infrared spectroscopy[J]. LWT-Food Science and Technology,
2014, 59(2): 1107-1113.
(9] &k, 240k, REM RERGAHAENT T (M].

LW P E i I kAL, 2007: 50-51. [ CAO T K, JIANG W B,
ZHAO Y M. Postharvest physiological and biochemical experiment
guidance for fruits and vegetables[M]. Beijing: China Light Indus-
try Press, 2007: 50-51. ]
[10] #EZ 2P o4& CoEahn ] XRaicfi,
2015(11): 67—69. [ YAN Y Y. Determination of vitamin C content
in food[J]. Mass Standardization, 2015(11): 67—69. ]
[11] &4, 2RSS AFTEL S REE £ RESH KM,
b P B Ak R4, 2012: 172-174. [ HUANG JJ, WU L F.
The principle and technology of postharvest experiment of tropical
horticultural products[M]. Beijing: China Forestry Press: 172—
174. ]
[12] X3R4, AERE, XMF, F. B R#ET FA AR R %
B [T, & A F H R F R, 2014, 32(5): 74-79. [LIU C L, HU
Y J, WU S N, et al. Research on the method of removing singular
samples from near-infrared spectroscopy[J]. Journal of Food Sci-
ence and Technology, 2014, 32(5): 74-79. ]
[13] CHE WK, SUN L J, ZHANG Q, et al. Application of visible/
near-infrared spectroscopy in the prediction of azodicarbonamide in
wheat flour[J]. Journal of Food Science, 2017, 82(10): 2516-2525.
[14] Zw3F, 3-F, B4k, 5. SPXY H k0 BN THEME B
e skl ], ik 5 5 ek 441, 2019, 39(3): 738-742.
[ WANG S F, HAN P, CUI G L, et al. Near-infrared spectral detec-
tion of watermelon soluble solids by SPXY algorithm[J]. Spec-
troscopy and Spectral Analysis, 2019, 39(3). 738-742. |
[15] ZakMs, #huedk, 1) b 5. ST 2 a4 XaE 4o sh b
AU A K R 5AE 0 e [J] ek T A, 2017,
38(10):58-66. [ WANG F T, SUN X R, LIU C L, et al. Influence
of spectral pretreatment on rapid detection of ash content in wheat
flour by portable near-infrared spectrometer[J]. Food Industry Sci-
ence and Technology, 2017, 38(10): 58—66. ]
[16] &4&4, x&k, $F5, F. A TFHRLIRIEHR RO FMINS T
Ve B Y Ae B F M 7 vk (J]. B e B ALK, 2021, 37(3):
51-57. [CAO N N, LIU Q, PENG J, et al. Quantitative detection
method for soluble solids and hardness of yellow peach chips based
on near-infrared spectroscopy[J]. Food and Machinery, 2021, 37
(3):51-57.]
[17] HEIL K, SCHMIDHALTER U. An evaluation of different
nir-spectral pre-treatments to derive the soil parameters C and N of a
humus-clay-rich soil [J]. Sensors, 2021, 21(4): 1423-1423.
[ 18] XUHR, QI B, SUN T, et al. Variable selection in visible and
near-infrared spectra: Application to on-line determination of sugar
content in pears[J]. Journal of Food Engineering, 2012, 109(1):
142-147.
[19] F&t, T4, &%, F A TRELAOLLII BT H
oM AR R KRR AR ). ek B kg o AT, 2021,
41(8):2437-2442. [LIHG, YUY H, PANG Y, et al. Research on
extraction method of characteristic wavelength for qualitative analy-
sis of near-infrared spectrum based on genetic algorithm[J]. Spec-
troscopy and Spectral Analysis, 2021, 41(8): 2437-2442. ]
[20] fRaik, HEF, GA F ATEEZRLEGFERBESSFE
oo A m [J]. & a5 AU, 2021,37(10): 112-118. [ ZHANG
L X, YANG C F, CHEN ], et al. Detection of sugar content in ap-
ples by near-infrared spectroscopy based on variable optimization
[J]. Food and Machinery, 2021, 37(10): 112—118. ]
[21] BRA&, #08k, 3846, AP LG R 2 0hit ok AL ARRL
Lrsb s AP 69 A (1], 638 5 5 636 4 47, 2021, 41(8): 2443
2449. [ CHEN B, ZHEN E R, GUO T. Application of multiple
spectral variable screening algorithms in near-infrared modeling of


https://doi.org/10.1002/jsfa.11849
https://doi.org/10.1002/jsfa.11849
https://doi.org/10.1016/j.lwt.2014.04.048
https://doi.org/10.1111/1750-3841.13859
https://doi.org/10.3390/s21041423
https://doi.org/10.1016/j.jfoodeng.2011.09.022

%44 5 16

LR, A LSS A RO TR PN R T EETE AR R C S - 305 -

red ginseng extraction [J]. Spectroscopy and Spectral Analysis, 2021,
41(8):2443-2449. ]

[22 ] MISHRA P, HERRMANN I, ANGILERI M. Improved pre-
diction of potassium and nitrogen in dried bell pepper leaves with
visible and near-infrared spectroscopy utilising wavelength selec-
tion techniques [J]. Talanta, 2021, 225: 121871-121971.

(23] #earss, i, UL, 5. A T RALEE S H o a9 400k KA
# [J]. % 44k, 2021, 41(15): 235-243. [SA T M, JIANG H,
XIE K W, et al. Characteristic wavelength optimization based on
random frog leaping algorithm[J]. Acta Optics Sinica, 2021, 41(15):
235-243.]

[24 ] BAIX L, ZHANG L, KANG C Y, et al. Near-infrared spec-
troscopy and machine learning-based technique to predict quality-re-
lated parameters in instant tea[J]. Scientific Reports, 2022, 12(1):
3833-3833.

[25] RODRIGUEZ JUAN D, PEREZ A, LOZANO J A. Sensitivi-
ty analysis of k-fold cross validation in prediction error estimation
[J]. IEEE Transactions on Pattern Analysis and Machine Intelli-
gence, 2010, 32(3): 569-575.

[26] LIUR, QI SY, LU J, et al. Measurement of soluble solids
content of three fruit species using universal near infrared spec-
troscopy models[J]. Journal of Near Infrared Spectroscopy, 2015,
23(5):301-309.

[27] DANIELD S C, NELSON F O M, MURILO S F, et al. De-
velopment of predictive models for quality and maturation stage at-
tributes of wine grapes using vis-NIR reflectance spectroscopy [J].
Postharvest Biology and Technology, 2019, 150: 166—178.
[28] s Em, 4%, Tk, 5. A TR MEE & SVR #)
& AR LA [J]. i F AT 5 A5, 2014, 36(4): 707-712.
[GUO M L, QIN X Z, JTA Z H, et al. Traffic prediction model
based on improved grid search SVR[J]. Computer Engineering and
Science, 2014, 36(4): 707-712. ]
[29] KOVALENKO IGOR V, RIPPKE GLEN R, HURBURGH
CHARLES R. Determination of amino acid composition of soy-
beans (Glycine max) by near-infrared spectroscopy[J]. Journal of
Agricultural and Food Chemistry, 2006, 54(10): 3458—3491.
(30 ] ALEE, BRaEAE, ik, 5. M E R THGENER
TR AL [T]. ok 2 & ,2021,42(3): 104-109. [ DU C, SHAO
J H, YANG W, et al. Indoor visible light localization with support
vector machine optimized by grid search method[J]. Laser Journal,
2021,42(3): 104-109. ]
[31] F HEY, Bz, £ A TRAR RS LXBIE
SVM B i 45 3 [J]. B @4, 2017, 43(1): 132-135. [LUO
XY, CHEN HM, LU X J, et al. SVM mill load prediction based on
grid search and cross-validation[J]. China Test, 2017, 43(1): 132~
135. ]


https://doi.org/10.1038/s41598-022-07652-z
https://doi.org/10.1109/TPAMI.2009.187
https://doi.org/10.1109/TPAMI.2009.187
https://doi.org/10.1109/TPAMI.2009.187
https://doi.org/10.1255/jnirs.1156
https://doi.org/10.1016/j.postharvbio.2018.12.010
https://doi.org/10.14016/j.cnki.jgzz.2021.03.104
https://doi.org/10.14016/j.cnki.jgzz.2021.03.104
https://doi.org/10.11857/j.issn.1674-5124.2017.01.027
https://doi.org/10.11857/j.issn.1674-5124.2017.01.027

	1 材料与方法
	1.1 材料与仪器
	1.2 实验方法
	1.2.1 NIR采集
	1.2.2 理化值测定
	1.2.2.1 SSC测定
	1.2.2.2 VC测定


	1.3 数据处理
	1.3.1 光谱数据预处理
	1.3.2 特征波长选择算法
	1.3.3 预测模型


	2 结果与分析
	2.1 样本数据处理结果
	2.2 特征波长筛选及效果评价
	2.3 建模结果与评价

	3 结论
	参考文献

