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The Method of Selecting Chinese Wolfberry Based on Shape and
Plumpness Characteristics
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ABSTRACT: The work aims to propose a selection method of Chinese wolfberry in the multi-feature combination of
machine vision technology, in order to improve the separation efficiency of Chinese wolfberry and enable the sorting re-
sult to be convenient for uniform packaging. The shape and plumpness of Chinese wolfberry were two important features
and basis of selection. Firstly, through digital image processing technology, the transverse diameter and longitudinal di-
ameter of the wolfberry image were obtained and regarded as the shape characteristic parameters; then, the ratio of the
quality of Chinese wolfberry to its image area was obtained and regarded as its plumpness characteristic parameter. Based
on the clustering analysis of these two kinds of characteristic parameters, the multi-feature selection classifier of Chinese
wolfberry was established by BP neural network. When the shape type of Chinese wolfberry was different, its
shape characteristic and plumpness characteristic value were different. The BP neural network classifier displayed the
Chinese wolfberry cluster of different shape types. Such method could effectively select the shape type of Chinese wolf-
berry and the selection accuracy was up to 97.6%. The selection effect is the best when the shape and plumpness charac-
teristics are combined. Such method can realize the selection of the shape type of Chinese wolfberry.

KEY WORDS: characteristic parameter; neural network; Chinese wolfberry; shape; plumpness
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Fig.1 Principle of feature selection of Chinese wolfberry
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Fig.2 Chinese wolfberry image shooting and sensor system
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Fig.3 Boundary detection and fitting ellipse of some Chinese wolfberry

I AC EHR RO REAR o FIGNAR b T 5 SEBR ML Y
Kizsdaies8afirxit, Wk 1.

x1 BEBREZSYUSIRMNEMICRELR
Tab.1 The transverse diameter of the image
compared with the measurement longitudinal
diameter of Chinese wolfberry

250 Wk afB & SRR AR/ mm  HAE T
B 1 203.617 17.86 11.402
B 2 195.237 17.13 11.395
B 3 200.679 17.61 11.396
B 4 186.865 16.39 11.401
s 5 204.738 17.95 11.406
6 188.475 16.53 11.402
o 7 198.773 17.45 11.391
w8 200.001 17.55 11.396

SR AR T AR R CCD SRR ML E LR
B, PR Segs h aMRC R B AR S5 L BTROR Y
B A S AC KRARHLAE T A8 11.400
ML IR, DL 1.

2.2 FFHEHFERERI

SCHBEMLEERCT 100 RAFC VR AR, S H
TERAHIE K R B AR AE P 4R, W3R 2.

R4 100 R AAC B RRAEBCHE 1S 4518 - Wi
BITEARZERUARTR], MARAE K AR P AY728 (L il i
CHRFTC B ) K-Means B3:%F 100 R Fl FEA
TEARARAE B AR T B R AR BE RIS 25 A4
FEREARRE K FVRRE P AR, YIIZRA0 o 238 HE UL
% 3.

*k2 WoEFMICESGSESHERE
Tab.2 Some samples of Chinese wolfberry image parame-
ters and characteristic data

¥ o Bt e iR b RMRERY  gegr RRHE P
5oy BE OBE B%? K (x10°)
1 027 199.603 89.468 56074766 2.231 4.815
2 029 202261 92.695 58871.295 2.182 4.926
3 033 185763 107.068 62452.687 1.735 5.284
4 027 208.627 87.880 57569.296 2.374  4.690
5 032 186.786 101.791 59701.492 1.835 5.254
6 030 200.991 94.673 59749.053 2.123 5.021
7 031 192.258  99.153  59857.115 1.939 5.179
8 0.28 205.054 90372 58187.863 2.269 4.812
9 030 197.490 95.176 59020.263 2.075 5.083
10 0.26 208.106 86.029 56216.216 2.419 4.625
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Tab.3 Three types of characteristic parameter values

s FEARFFAE K M RRAE P (x107°)
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S BB 1.700 53
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Fig.4 Neural network error curve and separation result
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Tab.4 Combination feature selection results
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Tab.5 Feature combination contrast selection results
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