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Detection of potato external quality based on hyperspectral technology
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Abstract : In order to detect the external quality of potato quickly, the
hyperspectral imaging technology was used. Potato with germination
and other three kinds of common defects were studied. The partial
least-squares discriminant model were built after different pretreat-
ment methods for spectral data processing. The results showed that
pretreatment method of SNV was the best. 13 and 9 feature bands
were selected after using successive projections algorithm (SPA) and
weighted weight method (WWM) for spectral data preprocessed.
The support vector machine (SVM) discriminant model were estab-
lished for both SPA and WWM. Our results also showed that the two
methods to predict the set of discriminant accuracy reached 100%.
WWM-SVM discriminant model of calibration set of cross validation
rate was 99.5%, higher than that of the SPA-SVM discriminant

model. The study demonstrated the feasibility of using hyperspectral
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imaging technology combined with WWM-SVM and SPA-SVM for
potato external quality grading.

Keywords: hyperspectral imaging technology; potato; successive
projection algorithm; weighted weight method; support vector ma-
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Figure 1

Four qualities of potato samples(510 nm image)
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Figure 3 Four qualities of potato sample spectral
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Table 1 Partial least squares discriminant model results of

different pretreatment methods
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Figure 4 Scores scatter plot of PC1 and PC2
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Figure 5 SPA algorithm feature band selection results
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Figure 6 The loading plot of PC1 and PC2

B T A B R AE I8 B i G T A EE (B 1 B KN BT
SRCEAM TR, X 6 R (20 #7152
AR TR 2817 B DL I 70 SR B R T ASUR T 480 A7 ity 4 1 A0 1 A5
PR E R B S 3 9 NI BAE R B B NI 7 e DLE
1133 9 AN HEAE U B 43 B A 450,547,559,581,680,697,714,
844,951 nm, £&5d b iR % 2L 55 Bk (SPA) R AR H 2
(WWMD Gl 38T 13 ASF09 AN By Rk e B
2.4 BETFHMERERKHOHHIER

AR 5% 2R S HF ) ML (SVVD BT X 4 Fifr 2 4% 25 B g
FEAR AT 43 2500 ) 3 S5 43 5 B8 s R BUAY 7 7 45 B 1

&R
Loadings

0.00 ?47 581 . 844 )
400 500 600 700 800 900 1000
Bk
Wavelength/nm

B7 mRREHTE
Figure 7 Weighted loading plot

FRAE B BEAE A U 2R 5800 9 4% 43 1) 3% (RBF) 8% oA BI0CH 2 R 5
HT G55 38 U A RS 8 R L 1k ¢ R g 7E — 5 3 [ I
Eok T HREMSE c Mg, FATRAL)E 1 ¢ 1 g TR 2R
RUJE%F 48 AT AEREAR HEAT T, RS &5 SR W3k 2, 3k 2
R TR A D5 B 1) 8 BB 7 1% A S ) SR o AT ) ) A A
00 42 (0 HERG I K F] T 100%, Hoh WWM-SVM ] 5] #5
U (38 BT E g 2R R 99.5 % 5 T SPA-SVM. ] 1| 45 5 1y
96.9 %0, B {3 P BT AR JF H WWM Jy 3k 43 21 19 5 AE
BUBORE /> SPA, g 7 MR [ B R 25 A T i WWM-
SVM | 5K HI ff F SPA-SVM H| I 5 A,

FR2 THEMENHGNERER
Table 2 Results of SVM discrimination model
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