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Abstract: When using visible/near-infrared diffuse reflectance spectroscopy for the detection of
soluble solids content (SSC) in apples, the distance from the spectral acquisition probe to the sample
surface varies randomly and uncontrollably, resulting in a reduction of detection accuracy. Moreover,
when using characteristic wavelengths to establish the prediction models, the contribution of non-
characteristic wavelengths to the prediction results is often neglected, resulting in the loss of spectral
information. Therefore, a distance correction (DC) method was proposed by exploring the law of the
influence of detection distance on diffuse reflectance spectra and establishing prediction models for
apple SSC by combining the modeling method of fusion of characteristic wavelength and non-
characteristic wavelength data. The results showed that DC could more effectively improve the
prediction performance of the PLSR model; the use of the competitive adaptive reweighted sampling
(CARS) algorithm for characteristic wavelength screening based on DC preprocessing could

effectively simplify the model and improve the model prediction performance; and the fusion

Wi H): 2024 —08 — 13 &[] F 1912 2024 — 09 — 18

EEWMHE: EEELUEITRITHE (2021YFD1600101-06 ) A H [ £l K2 2115 AA T #500 H

EHE B M 1991—) , B, T4 A, 32 2 e 7™ i TE 406 I 5 R 5 28 45 WF5Y , E-mail: 1ya6699332@163.com
BEEE: ZER1960—), B, 2482, 14 4E S0, F 2™ 5 IR I £ R 52 4 0158, E-mail: ypeng@cau.edu.cn



T

I S BT HE R A RVECR AL 0SSR AT R ) b AR LA 337

modeling results of characteristic and non-characteristic wavelength data of the CARS algorithm had

the best prediction performance, with the correlation coefficient of calibration (R.) , root mean

square error of calibration (RMSEC), the correlation coefficient of prediction (R,), root mean square

error of prediction (RMSEP) and relative percentage difference (RPD) of 0.981, 0.297%, 0.957,

0.469% and 3.424, respectively.

Key words: apple soluble solids content; visible/near-infrared diffuse reflectance spectroscopy; distance

correction; characteristic wavelength screening; data fusion
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Fig. 1  Schematic of diffuse reflectance spectral acquisition system
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Tab.3 Results of apple SSC modeling based on characteristic
wavelengths

WK K LVs B4 FIRIES

R B Bt R RMSEC/% R, RMSEP/%

CARS 36 15 0980 0307 0956 0474 3388

BOSS 32 12 0971 0.372 0.953 0.486 3.305
iVISSA 355 15 0.982 0.294 0.942 0.531 3.024
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Tab.4 Apple SSC modeling results based on non-characteristic
wavelength data

Wk LVs FIESE JURIIE S

. Bt R RMSEC/% R, RMSEP/%
4 CARS 735 15 0.964 0.412 0.942 0.549 2.925
4k BOSS 739 15 0.964 0.412 0.941 0.552 2.909
JEiVISSA 416 13 0.945 0.504 0.927 0.596 2.695
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Tab.5 Fusion modeling results for characteristic and non-
characteristic wavelength data

M AEEE LVs e IE 4R FUTRIIE S

Jik o M Mk R RMSEC/% R RMSEP/%

FM1 30 8 0.981 0.297 0.957 0.469 3.424

RPD

FM2 27 5 0.975 0.347 0.956 0.471 3.410

FM3 28 1 0.972 0.363 0.944 0.525 3.059
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