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On-line Detection of Firmness of ‘ Cuiguan’ Pear
Using Visible/Near Infrared Spectrum
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Abstract: The objective of this research was to measure firmness of ‘ Cuiguan’ pears on-line by using
visible/near infrared spectrum, also the effect of different pretreatment methods and different points of
smoothness on calibration performance were studied. The spectrometer of USB4000 was used to acquire
the spectra of ‘ Cuiguan’ pears at fruit moving speed of 0.5 m/s, and partial least squares ( PLS) was
used to develop calibration. The total number of samples used was 176, and 119 samples were used as
calibration set, 57 samples were used as validation set. The results indicated that it was feasible to
measure firmness of ‘ Cuiguan’ pears by using visible/near infrared spectrum, and wavelength range of
580 ~ 840 nm was suitable for calibration. The best calibration performance was obtained when using
spectra pretreated by first derivative combined with SNV | the correlation coefficient, root mean square
error of calibration (RMSEC) and root mean square error of validation (RMSEP) were 0. 820, 2.50 N
and 3.02 N, respectively. For Savitzky — Golay method, the five data points obtained the best
calibration, the correlation coefficient, RMSEC and RMSEP were 0.848, 2.31 N and 2.85 N,
respectively.
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Tab.1 Statistic of firmness and apparent

parameters of pears

FEAR R R/AME THME e

- KIE4 119 30.79 52.48  40.23  4.380
IR SR /N

- Wi 57 32.40  48.40 39.90  3.759

KIESE 119 94.40 69.60 81.91 5.135

ffi4£/mm N
Wi 57 93.10 71.20 81.96  4.967
BIE4 119 91.10  70.20  80.71  4.901
ZJ\12/mm . .
WL 57 90.80 72.30 80.96 4.786
WiF4E 119 408 182 292.6  53.64
S/
SRS g 57 398 193 294.5  50.37
10 -
¢ —RIESE - TR
o o
S 6l
=4 AU
2r @ )/\2 4
0 #!’Nxm_. ¥, LN e .
300 500 700 900 1100

WA /mm
F1 RS R I 4 A0 T AR A A H) S 350
Fig.1 Average spectra of ‘ Cuiguan’ pears for

calibration and validation sets
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Tab.2 Results of PLS in different wavelength ranges

WB/nm TR R FEIEARHERE/N - B b i 22/ N
570 ~ 840 2 0. 606 3.76 3.73
570 ~ 850 2 0. 606 3.76 3.73
570 ~ 860 2 0. 602 3.76 3.75
560 ~ 850 2 0. 606 3.76 3.73
580 ~ 850 2 0. 606 3.76 3.73
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Tab.3 Results of PLS with different

pretreatment methods

T4k #3512 HFH R WIEAHEZE/N BFLfEZE/N
JE IR G 2 0.606 3.76 3.73
— B i sy 4 0. 705 3.09 3.42
T 1 0. 456 3.88 3.85
MSC 2 0.432 4.05 3.95
SNV 4 0.682 3.38 3.58
— Wiy + MSC 1 0.352 4.21 4.19
— B4 + SNV 5 0.820 2.50 3.02
“ sy + MSC 1 0.254 4.32 4.25
W4y + SNV 2 0.634 3.69 3.60
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Tab.4 Results of PLS combined with different

points of smoothness

AR W R

MAEFRHEZE /N T AR #E 22 /N

0 5 0. 820 2.50 3.02
3 5 0. 831 2.42 2.95
5 5 0. 848 2.31 2.85
7 5 0. 804 2.59 3.11
9 5 0.763 2.82 3.33
11 5 0. 749 2.89 3.38
13 5 0.737 2.95 3.42
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