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Abstract: For rgpid and non-destructive detection of Lang jujubes with subtle bruises, dynamic visible/near-infrared (NIR) spectral data
was collected to study intact and subtly bruised Lang jujubes. Based on the definition of different spectral ranges, the spectral data obtained were
divided into six spectral ranges, namely, visible (Vis), short-wave NIR (SW-NIR), long-wave NIR (LW-NIR), Vis/SW-NIR, NIR, and Vis/NIR.
The optimal pretreatment method for each range was selected. Successive projections algorithm (SPA) and principal component analysis (PCA)
were used to reduce the dimensions of the full spectrum (FS). Using the characteristic wavelengths extracted by SPA, the principal component
extracted by PCA and FS of the 6 spectral ranges as input variables, apartial least squares regression (PLSR) model and a least-squares support
vector machines (LS-SVM) model were established. The optimal model was identified by comparing the discrimination accuracy of the
prediction set. The results indicated that PLSR was more preferable than LS-SVM and the SW-NIR spectral range was optimal in comparison to
the other five spectral ranges in terms of discriminatory power. The optimal model was identified as SW-NIR-SNV-SPA-PLSR and the
discrimination accuracy of the prediction set was 93.3%. This study provide a reasonable theoretical basis for the discrimination of subtly
bruised Lang jujubes and development of relevant instruments.
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Table 1 Results of sample sets selected by Kennard-Stone algorithm
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Table 2 Results of the PLSR mockl of sixspectra ranges with differentspectra pretreatment

- AT ¥ EE SiIIE S
Rc RMSEC Rp RM SEP
None 0.5862452  0.3216189 0.3754368  0.4002931
Baseline 0.571657  0.3272396 0.3670952  0.4045057
SNV 0443777  0.3137835 0.3729018 0.416822

Vis: 380nm~780 nm
MSC 0.394049  0.3892142 0.2488902  0.4375902
Smoothing(7) 0.7153462  0.3425434 0.3767648  0.41489%68
Smoothing(11) 0.4642722  0.3101817 0.3659672  0.4182461
None 0.5603471  0.3315316 0.4619935  0.3721968
Baseline 05160757  0.3478234 0.4147594  0.3837256
SW-NIR: 780 nm~1100 SNV 0.6369957  0.3012492 0.516777 0.3492956
nm MSC 0.6147053  0.3103606 0.4839682 0.367404
Smoothing(7) 05984411  0.3168434 0.4598242  0.3733301
Smoothing(11) 0.5063322  0.4295464 0.3513075  0.3832093
None 0.8636027 0.18466 0.7974% 0.2289722
Baseline 0.856765 0.189232 0.8000745  0.2255679
LW-NIR: 1100 SNV 0.8268883 0.2080335 0.7862998  0.2363611
nmM~2500 nm MSC 0.8206523  0.206366 0.7927011 0.230121
Smoothing(7) 0.8590981 ~ 0.1876845 0.8126246  0.2245428
Smoothing(11) 0.8711378  0.1794869 0.8083641  0.2186728
None 0.5868927  0.3213671 0.4174653  0.3797545
Baseline 0.5735079  0.3265318 0.4473176  0.3753255
Vis/SW-NIR: 380 SNV 0.7674168  0.2411344 05396552  0.3397374
nm~1100 nm MSC 0.5818143  0.3233364 0.4543863  0.3707611
Smoothing(7) 05780542  0.3247868 0.4707122  0.3691364
Smoothing(11) 05767572 0.252856 0.4563728 0.373611
None 0.8623571  0.1855013 0.8076736  0.2257008
Baseline 0.8673986  0.1750724 0.8136801  0.2201921
SNV 0.8721815  0.1856196 0.8174795  0.2152127
NIR: 780 nm~2500 nm

MSC 0.8597464  0.1872523 0.8205279  0.2148243
Smoothing(7) 0.8595888  0.1873574 0.7929048  0.2266119
Smoothing(11) 0.860463  0.1867733 0.7889359  0.2340598
None 0.8867641  0.1682527 0.8243261 0.210664
Baseline 0.8876804  0.1675705 0.8143073  0.2156787
Vis/NIR: 380 nm~2500 SNV 0.9121911  0.1663721 0.8379466  0.2072864
nm MSC 0.8432001  0.1979898 0.8005811  0.2282141
Smoothing(7) 0.8959454  0.1612875 0.8355077  0.2029082
Smoothing(11) 0.8945646  0.1623541 0.8324796  0.2054142
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3 BAEFRIERE 6 FURER SPA $ZENAMHIERKEER
Table 3 Results of characteristic Waelength of six spectra ranges after spectra pretreatment by SPA
WA Ty & RMSE FFAEER AL P 3RER A 5 AR K
Vis-Smoothing (7) 0.43478 3 747. 780. 714
SW-NIR-SNV 0.33223 8 887. 1004. 1068. 997. 840. 955. 801. 1100
LW-NIR-Smoathing(11) 0.3303 5 1906. 1932. 1829. 1211. 1836
Vis/SW-NIR-SNV 0.38209 5 705. 756. 997. 818. 559
NIR-SNV 0.37424 6 2125, 1905. 1003. 2219. 2482. 1831
Vis/INIR-SNV 0.35799 6 1910. 687. 2231. 984. 383. 1322

R 4 BIETEIRGE 6 #UKER PCAIRENEIER 4R
Table 4 Results of accumulate d credi bility of six spectra ranges after spectra pretreatment by PCA

WA R ARSI

EN o SAREVY O

Vis-Smoothing(7) 5 83.00119. 94.38015. 97.51421. 99.06822. 99.72949
SW-NIR-SNV 5 66.3882. 95.07877. 97.78753. 98.94888. 99.62219
LW-NIR-Smoothing(11) 4 78.67645. 95.04498. 99.06181. 99.70754
Vis/SW-NIR-SNV 8 43.33123. 66.79366. 88.31474. 93.94578. 96.70377. 98.03006. 98.71806. 99.21221
NIR-SNV 5 82.96535. 95.21346. 96.75394. 98.14024. 99.00134
Vis/NIR-SNV 7 81.16287. 90.6367. 944425. 96.31467. 97.88969. 98.66581. 99.21642
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Table 5 The discrimination results ofthe prediction set

K B-RAETRAE 7 % 2k (FS) SPA PCA
LS-SVM PLSR LS-SVM PLSR LS-SVM PLSR
Vis-Smoothing (7) 83.3% 80% 53% 56.6% 43.3% 43.3%
SW-ENIR-SNV 83.3% 86.6% 90% 93.3% 66.6% 73.3%
LW-NIR-Smoothing(11) 83.3% 83.3% 53.3% 80% 50% 50%
Vis/SW-NIR-SNV 86.6% 86.6% 66% 70% 40% 46.6%
NIR-SNV 83.3% 90% 50% 53.3% 50% 50%
Vis/NIR-SNV 80% 90% 50% 53.3% 50% 53.3%
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