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Non-destructive Detection of Firmness of Hami Melon by
Hyperspectral Imaging Technique

LI Feng-xia®, MA Ben-xue*’, HE Qing-hai*, LU Chen*, WANG Bao*, TIAN Hao*

(a. College of Mechanical and Electrical Engineering ; b. Agricultural Machinery Key Laboratory
of the Xinjiang Produotion and Construction Corps, Shihezi University, Shihezi, Xinjiang 832003 ,China)

Abstract: In order to detect firmness of hamimelon, a method based on hyper spectral imaging
technique is proposed. Effects of different wave bands, different preprocessing methods,
different spectral correction methods and different quantitative methods on the predictive accuracy
of the model for firmness are compared and analyzed. Experimental results show that in the
spectral region between 500 to 820 nm, the partial least square model of the first derivative
spectrum processed by standard normal variate gives the best prediction of firmness, with a
correction sample correlation coefficient of 0. 873, a lower root mean square errors of correction of
4.18 N, a prediction sample correlation coefficient of 0. 646 and a root mean square errors of
prediction of 6. 40 N. The research indicutes that the hyperspectral imaging technique can be used
for the non-destructive detection of firmness of hami melon.
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Table 1 Statistics of Hami melon firmness

) Standard
Sample sets Max/N Min/N  Mean/N o
deviation
Calibration(62) 81.80  43.60 62.55 8.63
Prediction(30) 80. 60 45. 20 61.23 7.81
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S 36y v O B AL RS 4 A 4 T T E A
TQ Analyst S&i% 430 #7844 F1 Excel 2010. 525 o Xt
ot AR EEREEHNES ZTE 5B IE
(Multiplicative Signal Correction, MSC) | Fx ¥ 1E W
253 (Standard Normal Variate, SNV) 2856248 I
J7 2 1 I BR DG T L — B o0 Ak BHOG 1% A B o Ak
BROGTE X @A HE A B A 5 . ] 8 P 2 oo 4k Il
3 3 ( Stepwise Multiple
SMLR), & i 43 I8l IH ¥ ( Principal Component
Regression, PCR ) Fll i & /)N — 3¢ i (Partial Least
Squares, PLS) = F A% 1F #E AR B0 3 X 6y 4% JIN 52 1 51
JEE R AT A IE AR AR TR ) o Aff 4 R AT M ER O S A
X &% (Correlation Coefficient Calibration,Re) . i
M) £ AH 2 & % (Correlation Coefficient Prediction ,
Rp) FI & IE ¥ 77 22 (Root Mean Square Error of
Calibration, RMSEC) K il ill] #] J5 2% (Root Mean
Square Error of Prediction, RMSEP) 3£ #t 17 ¥F 41 »
X FEAS [) 2 36 495 L0 A0 1 1.
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Table 2 Results of calibration models of PLS methods

for the original spectrum with different wavelength ranges

Linear Regression,

Wavelength . .
Factors Correlation RMSEC/N RMSEP/N

range/nm

400~500 9 0.601 6. 84 7.21
500~700 10 0.706 6.06 6.55
700~820 7 0.752 5. 64 7.67
500~820 12 0.757 5.959 7.10
820~1 000 7 0.627 6.66 7.82
400~1 000 6 0.626 6.67 7.13
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Fig.1 The spectral region between 500 and 820 nm
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Table 3 Results of calibration models of PLS methods using

different preprocessing method in the wavelength

range of 500~820 nm
RMSEC/ RMSEP/

Spectrum Factors Correlation N
Original 14 0.796 5.18 7.51
First derivative 7 0. 855 4. 44 7.14
Second derivative 2 0.787 5.28 8. 67

2.3 ABRREAFZNIEBRSERSH

JEiE R A LR — & 15 (Constant) » fH
H T 8 TN T SCRE RN BB 2 P S IR L R
JeIEAE L B 2T 2 001 S B IE (MSC) |
P v TE U] A2 4 (SNV) 28 5 305 o Ak B 5256 % LU 73 #r
ARl B REA IE J5 4% SR T PLS K IE J5 45 % — B ik
ORGSR, SR AN 4. NE R P AT E L A&
b7 95 W R IE OR AR HE 3 L A LB L SNV AR
TR AL IE AR fi b BEIE AR G R B
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Table 4 The results for firmness calibration models of PLS

regression methods for first derivative spectrum using different

spectral correction in the wavelength range of 500 ~820 nm

Pathlength

. Factors Correlation RMSEC/N RMSEP/N

ype

Constant 7 0. 855 4. 44 7.14
MSC 7 0. 867 4. 26 6.98
SNV 7 0.873 4,18 6. 40
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Table 5 Results of calibration models of PLS, SMLR and

PCR methods for first derivative spectrum, with spectral
range of 500 ~820 nm

RMSEC/N RMSEP/N

Method Factors Correlation

PLS 7 0.873 4. 18 6.40
SMLR 6 0.764 5.52 7.97
PCR 10 0. 545 7.17 8.13
2.5 BEYRIE
Fh 52 0 B 15 45 SR 4 7 7T 0 76 500~ 820 nm

L% BOGTE B PLS J7 % 282 7 4 4 380 — By
oy A SNV T Ab 35 1) o 1% 1 AT R 1 45 R AR
WK 2 F7 75 B 1F 48 40 26 2 $tR=0. 873 N,RMSEC=
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Fig. 2 PLS calibration result of firmness of 62 Hami

melon samples
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