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Abstract: In order to solve the problem of hickory nuts’ material
mixing which was difficult to screen after breaking the shells, an im-
age processing algorithm for hickory nuts color and texture selection
was proposed based on fuzzy c-means clustering algorithm. The pro-
gram with user interface for the separation of hickory nuts’ shells
and kernels was developed on the Labview software platform. By ex-
tracting the characteristic data the hickory nuts with separation sub-
stances value of hue, saturation, value, angular second moment, en-
tropy, inverse different moment and correlation, building a sample
set of characteristic data, optimal data subset is preferred in accord-
ance with the principal component analysis. After using fuzzy cluste-

ring algorithm to calculate the cluster center of corresponding object
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feature set, the membership degree of the test sample to the corre-
sponding cluster center was calculated. According to the principle of
maximum degree of membership, the rational classification of the
shells, inner septa(including the inner wall of the shell) and kernels
from hickory nuts was realized and the kernels were successfully sep-
arated from the breakages. As an experimental result of the
separation of shells and kernels, this system could correctly classify
the test samples and the correct rate of sorting can reach more than
83%. This study provided a reference for the extensive research on
testing the color selection and separation of nuts shelled.

Keywords: hickory nut; fuzzy c-means cluster; color; texture;

feature extraction; principal component analysis
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Table 1 Characteristics of hickory nuts separation
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BB 14.577 101.878 102.269 0.126  2.541 0.224  0.379

bh5E 27.879  29.347 80.738 0.207 2,037 0.213  0.952
MR 14.778 99.013 134.898 0.088 2.804 0.326  0.297
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Table 2 Interpretation of the total variance of the data
LR GERR NN PRI A F- J7

o Bt E/ % BR/% O B &/ BEU%
1 4.802  68.598 68.598 4.802 68.598 68.598
2 1.480  21.146  89.745 1.480 21.146 89.745
3 0.468 6.688 96.433 0.468 6.688 96.433
4 0.209 2.982  99.415 0.209 2.982 99.415
5 0.022 0.309  99.724 0.022 0.309 99.724
6 0.013 0.187 99.911 0.013 0.187 99.911
7 0.006 0.089 100.000 0.006 0.089 100.000
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Table 3 Result of cluster center calculation
. X 255
RLEPL — —
W Bk LAk P IR 1A% Bk Hh 3
X 117.451 1 100.282 2 77.486 1
Y % 117.095 3 101.974 6 76.478 2
Z % 21.008 1 16.725 6 22.109 1
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Table 4 Results of sorting experiment
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119.7 102.6 Hha 44.1 36.7 7.4 83.4 16.6
% 7.2 6.1 1.1 84.7 15.3
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