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Effect of Fruit Rotation Speed on the Detection of Damage in
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Abstract: Using a laboratory-installed near-infrared spectroscopy system, three kinds of damaged ‘Huping’ jujube samples, and intact
samples, were examined and identified to explore the influence of rotation speed on the detection of damage. Spectral information on fruits with

different degrees of damage at three rotation speeds of 1.5 r/min, 2.0 r/min, and 2.5 r/min were collected by Fieldspec 3 spectrometer, and the

results were calculated based on the measured rotation s| ial least squares (PLS) model was built and several discriminant indices

were used to determine the best spectral pre-processing rom-13 methods at three rotation speeds. The partial least-squares regression
coefficient (PLSRC) method and successive projections algorithm (SPA) were used to extract the characteristic wavelengths of spectra before
calibration. The partial least squares-discriminant analysis (PLS-DA), extreme learning machine (ELM), and least squares support vector

machines (LS-SVM) were used to establish discrimination models. The results showed that rotation speed had an impact on the detection of the

damage in ‘Huping’ jujube frui
PLSRC-PLS-DA, and PLSRC-
respectively. T

ighest damage iden
addition,

the development of online detection.instruments for fresh jujubes.

The optimal:models at-the rotation speeds of 1.5 r/min, 2.0 r/min, and 2.5 r/min were PLSRC-LS-SVM,
A, respectively, and the corresponding discrimination accuracies were 92.30%, 88.46%, and 86.54%,
tion rate was found in the PLSRC-LS-SVM model established at the rotation speed of 1.5 r/min. In
'ncl‘ing rotation speed, the damage identification rate showed a downward trend. This study provides a theoretical reference for
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Table 1 Results of calibration sets and prediction sets selected for the samples with different types of damage
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Table 2 Statistical parameters of PLS models under different spectral pre-processing methods at three rotation speeds

.. 1.5r/min 2.0r/min
E Rc MEC SECV Rp SEP  HF# Re SEC SECV Rp SEP KT
Rkt ik 0.8877 05119  0.6495  0.8217  0.6507 9 0.7706 0.6929 0.7866 0.7782 0.7823 9
MF 0.8866  0.5144  0.6523  0.8185  0.6556 9 0.7705 0.6931 0.7869 0.7782 0.7823 11
S-G FiF 0.8871 05133  0.6504 08202  0.6525 10 0.7705 0.693 0.7864 0.7784 0.7824 11
SNV 08919 05029  0.6323  0.8459  0.6084 9 0.726 0.7477 0.8171 0.7517 08229 9
3EFE 0.8868  0.5138  0.6511  0.8191  0.6541 9 0.7705 0.6932 0.7864 07782 [0.783 9
SNV+Detreding 0.8932 05001 06206  0.8401  2.0004 9 0.7355 0.7366 0.8092 0.7969 1.1976 10
MsC 08896 05079  0.6271  0.8416  0.6157 9 0.726 0.7478 0.8134;,0.7527,0.8229 9
osc 09998  0.0161  0.0178 07071 11236 9 0.9998 0.0195 0.0223 . 0.783 1.1902 .9
First Derivative  0.8793 05295  0.6394  0.1611 75025 10 0.8385 <0.5924 0.7781 44 2.89 9
SecondDerivative 0.9909  0.1495  0.6635 07416 21313 10 0.9652 0.7963"0.56 0848 9
Baseline 0.8862 05152  0.6468  0.8189  0.6583 9 07715‘%917 904 0.757°°0.7907 10
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Baseline 0.5952 8247 0.904 0.4489 11825 11
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MF+SNV 10,6427 .786. 0.1112 0.4125 11769 10
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Table 3 Discriminant results for ‘Huping’ jujube fruits at three rotation speeds

5,#{3%5%};{ SRR A A ‘2m %‘i&éﬁ%(‘ﬂ ) ‘3m %il&éﬁﬁz‘(w )
/(r/min) BRI EAE% RPN EAHE%
PLS-DA 52 0 100 2 84.62
PLSRC ELM 52 2 83.33 2 84.62
LS-SVM 52 0 100 0 100
Lo PLS-DA 52 2 83.33 2 84.62
SPA ELM 52 2 83.33 2 84.62
LS-SVM 52 2 83.33 1 92.31
PLS-DA 52 2 83.33 2 84.62
PLSRC ELM 52 1 91.67 2 4.62
LS-SVM 52 2 83.33 1 9
20 PLS-DA 52 3 y . 8
SPA ELM 52 2 8333 |7 T 3 76.92
LS-SVM 52 2 83.33 3 76.92
PLS-DA 52 1 91.67 2 84.62
PLSRC ELM 52 3 75 2 84.62
- LS-SVM 52 2 83.\ 3 76.92
PLS-DA 52 2 83.33 3 76.92
SPA ELM 52 3 75 1 92.31
LS-SVM 52 2 83.33 3 76.92
z‘ﬁ%ﬁ%}i PR Y, - %Ma*m(lg ) | %ﬁa{ A EOPIES
/(r/min) ? % > RANE EHEY BRI EAHEI% 1%
PLS-DA {y)j 1 9231 2 85.71 90.38
PLSRC ELM 52 /2 84.62 0 100 88.46
LS-SVM 52 1 9231 3 7857 92.30
Lo PLS-DA 52 2 84.62 1 92.86 86.54
SPA < BMm 52 3 76.92 1 92.86 84.62
LS-SVM 52 2 84.62 2 85.71 86.54
1 DA 52 1 9231 1 92.86 88.46
‘PLSRC ELM 52 2 84.62 2 85.71 86.54
2{ LS-SVM 52 3 76.92 2 85.71 84.62
PLS-DA 52 2 84.62 2 85.71 82.69
SPA ELM 52 2 84.62 1 92.86 84.62
LS-SVM 52 3 76.92 2 85.71 80.77
PLS-DA 52 2 84.62 2 85.71 86.54
PLSRC ELM 52 3 76.92 2 85.71 80.77
25 LS-SVM 52 1 92.31 3 7857 82.69
PLS-DA 52 2 84.62 3 7857 80.77
SPA ELM 52 3 76.92 4 71.42 78.85
LS-SVM 52 3 76.92 2 85.71 80.77
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