(1 Kl

LASER TECHNOLOGY

TR 22 350 TV I TR R 2 0 FR T
RIHEAE, BIZE, PIVECRE, 20, ARWIIE, ke R, £
Study on the applicability of gongpear size difference to soluble solid model

FIHASLC:

XFHETE AL INRCHE A R T k4 R, FEBK. BTARROST 22 53 o vl Y P [ M A 2 F) 35 TPERIT 2. OB AR, 2023, 47(4):
527-533.

LIU Yande,LTIAO Jun,SUN Zhaoxiang,LI Bin,ZHU Mingwang,YAO Jinliang, WANG Qiu. Study on the applicability of gongpear size
difference to soluble solid model[J]. Chinese Journal of Liquid Crystals and Displays, 2023, 47(4): 527-533.

ST BRRRNER IR LAt SO

1. AR AT 2T AN SO S SR A R et ) 1O FH AR 52
SUHATC: 4K HS, R, BRI, 55 HOMIT 21 AT SO 39 S0 B 2 v i AR, O HR, 2019, 43(6): 735-740.

2. HE T Tehebichef G Y EAATE K BR 24T E T F5E

FUHASC: BRAE, S0, 580K, 55, BT Tchebichef KGR 1Y S8R BE OB 22 001 2 A SE1I]. WOLHR, 2019, 43(6): 747-
752.

3. SE TR ) i e/ N 3R A LIBS SN A A3 2 ik 43T

SUHASC: DR, 4 4. JE TRt i R dne /N 36k B LIBSEIIR A2 1 40 Hr)). OEHE R, 2016, 40(6): 876-881.

4. GaNFETE AR RS2 25 PRSI 1 PR B 40 U ANS Y SHFE

SIRASC RE B, G, XY, 55, GaNFERUIE (5 B 22 RN 0 i 40 i ANSYSIFZE (. OBHR, 2016, 40(6): 791-
795.

5. BT HGHY OLOVAR A 7K SR FUI R A 58

SUHASC: 3655, T, EHEY. LT e YOLOvAS B AR BRI FE). BOEHAR, 2023, 47(3): 400-406.


http://www.jgjs.net.cn/
http://www.jgjs.net.cn/
https://doi.org/10.7510/jgjs.issn.1001-3806.2019.06.001
https://doi.org/10.7510/jgjs.issn.1001-3806.2019.06.003
https://doi.org/10.7510/jgjs.issn.1001-3806.2016.06.021
https://doi.org/10.7510/jgjs.issn.1001-3806.2016.06.004
https://doi.org/10.7510/jgjs.issn.1001-3806.2023.03.018

£

o o R
LASER TECHNOLOGY

47 % 4541 %

2023 47 H July,2023

Vol. 47,No. 4

51

XEHS: 1001-3806(2023)04-0527-07
T B R~ & F 3 Al i 1 B 2 04 B B9 & F I 5

ANpE? g FD? Mg E R kAR AR E R
(1. AERZEE R BN SO b, 7 B 330013 ;2. A ZRASH KR F HLH 548 TR0, B9 & 330013)

FEE. TR A B R 22 53 i ) VP [T 49 2 S5 TR0 ASE Y (o0 8N 8 e AL, SR FH I 1 A8 2 SO 4%
AR FM e/ > R AR | N T 2T AP GRS R RSl AR R, 64T T B A A A SE B0 B0 U T /MR PR KR
3 AR RE G JRh B RSB RO~ 38 A, B0 T SRR S s AL T i v R ) A 2 i BE . 25 SRR, R R
SHEERIHUM [ B AE A TTALRT IR ETR ) O BRSO AT, BON LB AF G AR 22 38 TSRO /N PR R A T
AHIEZRES 1 0. 892.,0. 937.,0. 889, Flil 4 )y AR IR 2243 51K 0. 524 0. 417.,0. 551, 3 FAAL AL IC 16 FU g0 IR — A~ R~ 5 4%
M TTRLES A B IS A . RT3 B AR S 18/ N RS 22 Fely SR i B2, 38 FH TRl [ R S5 40 9 T A4 ] v M 1]
27/ Euii

KERIA ;I RO 3E Y M 21 Ah 8 UGS TTaY

FESES: 0657.3 XEAARERS: A doi ; 10. 7510/]gjs. issn. 1001-3806. 2023. 04. 013

Study on the applicability of gongpear size difference to soluble solid model

LIU Yande'* , LIAO Jun'?, SUN Zhaoxiang"*, LI Bin"*, ZHU Mingwang"*, YAO Jinliang"> ,WANG Qiu"*
(1. Innovation Institute of Intelligent Electromechanical Equipment, East China Jiaotong University, Nanchang 330013, China;

2. School of Mechanical and Electrical Engineering, East China Jiaotong University, Nanchang 330013, China)

Abstract: In order to reduce the low accuracy of the prediction model of soluble solid content caused by the size difference
of gongpear, a general size model was proposed. Near-infrared diffuse reflection spectroscopy and partial least squares regression
algorithm modeling method of the near-infrared spectrum were adopted, and the theoretical analysis and experimental verification
were respectively carried out. Gongpear soluble solids content of data were obtained by a local size prediction model of the small
fruit, middle fruit and big fruit size grades and a universal size model with different size grade. The results show that, the local
size model is good at predicting the soluble solid content of gongpears with its own grade, but poor at predicting other grades. The
correlation coefficient were 0. 892, 0.937, 0. 889 and root mean square error of small fruit, medium fruit and large fruit predicted
by the general model were 0.524, 0.417, 0.551. The general size model could reduce the adverse effects of size difference and
was suitable for the determination of soluble solid content of gongpear with different size grades.
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Fig.2 Model establishment and experimental verification scheme
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Table 1  Model of small fruit at five positions
N calibration prediction
position  pretreatment . 3 N 3
raw 0.988 0. 168 0.874 0. 607
A, SNV 0.931 0.390 0. 860 0. 602
GFS 0. 983 0.195 0. 888 0.573
raw 0.963 0.290 0.905 0. 466
A, SNV 0.976 0.233 0.827 0.413
GFS 0.954 0. 322 0.914 0. 447
raw 0.909 0. 448 0.931 0.418
Ay SNV 0.936 0.380 0.944 0.378
GFS 0. 904 0. 461 0.930 0.422
raw 0.977 0.230 0.835 0. 405
Ay SNV 0.933 0.387 0. 825 0.434
GFS 0.994 0.118 0. 850 0. 365
raw 0.930 0.395 0.947 0.344
As SNV 0.950 0.336 0.951 0.359
GFS 0.924 0.412 0. 956 0.344

# 2 HPURAE 5 A BN ST AR

Table 2 Model of medium fruit at five positions

- calibration prediction
position  pretreatment . R . 3
raw 0.928 0. 381 0. 893 0.547
B, SNV 0.914 0.415 0. 895 0.533
GFS 0.961 0. 283 0. 897 0.497
raw 0.947 0.328 0.929 0.436
B, SNV 0.892 0.463 0.901 0.522
GFS 0. 940 0.351 0.930 0.434
raw 0.918 0. 405 0. 842 0.651
B, SNV 0.953 0.311 0. 856 0.628
GFS 0. 988 0. 156 0. 871 0. 586
raw 0.964 0.271 0. 832 0.427
B, SNV 0.962 0.278 0.816 0.473
GFS 0. 956 0.299 0. 836 0. 415
raw 0.927 0. 356 0.933 0. 426
Bs SNV 0.945 0.269 0.960 0. 425
GFS 0.931 0.371 0.934 0.424
F 3 RAAE 5 AL E A EE T (Y REA
Table 3 Model of big fruit at five positions
calibration prediction
position  pretreatment . X - K
raw 0. 898 0. 455 0.611 0.949
C, SNV 0.734 0.702 0.576 0. 996
GFS 0. 866 0.517 0. 602 0.576
raw 0.961 0.287 0. 906 0. 508
C, SNV 0.991 0.259 0.813 0.786
GFS 0. 968 0.135 0.917 0. 487
raw 0.937 0.362 0. 805 0.707
Cs SNV 0.961 0.286 0. 849 0. 645
GFS 0.975 0.229 0. 827 0. 679
raw 0.982 0. 196 0. 880 0.565
C, SNV 0. 988 0. 160 0.755 1. 009
GFS 0.975 0.228 0. 860 0.544
raw 0.991 0.137 0. 801 0.531
Cs SNV 0.981 0. 200 0. 894 0. 545
GFS 0. 986 0.172 0.807 0.511
FEST Ay TIRL SSC AR T [ S = r.>T, s {8

GFS kb F s 2 57 (Y PLSR R A 3 9k A 42
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Fig.4 SSC prediction scatter plots of small, medium and large fruits under

local size model
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Table 4 General model and prediction results of gorgpear SSC size prediction

prediction
calibration
model pretreatment A B c
r, R, T R, T R, o R,
ArBC raw 0. 966 0.419 0. 891 0.497 0.936 0.419 0. 887 0.557
+B+C
GFS 0. 964 0.431 0. 892 0. 446 0.937 0.417 0. 889 0.551
5 JEERRCTRARLANIE FIBEADGE/INR SR AR B T 45 2R
Table 5 Prediction results of small, medium and large fruit by local size models and general model
prediction
calibration
model A B C
T, R, o R, r R, T R,
A+B+C 0. 964 0.431 0. 892 0. 524 0. 937 0. 417 0. 889 0. 551
A 0. 954 0. 322 0.914 0. 447 0. 644 4. 351 0. 828 1. 003
B 0. 940 0. 351 0. 250 1.233 0. 930 0. 434 0. 628 4.433
0. 968 0.259 0.715 1.595 0.499 0. 084 0.917 0.487
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