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The result after pre-procession of the samples
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Table 1 x; and x; of the target area for 30 samples removed bright spot
No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
X1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0
Z2 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0
No. 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45
T 4 1 1 4 1 3 1 2 1 2 6 2 2 1 2
k2 312 109 123 255 143 256 353 242 40 216 673 120 118 124 191
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Table 2 x5 #0 x, of the target area for 30 samples
No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
x3 0 0 0 0 0 0 0 21 0 0 0 0 0 0 0
x4 0 0 0 0 0 0 0 13 0 0 0 0 0 0 0
No. 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45
x3 36 55 46 59 75 65 105 102 25 54 21 43 41 83 82
x4 12 6 28 7 42 26 56 21 14 40 10 9 3 15 12
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Table 3 x5 of the target area for 30 samples
No. 2 3 4 5 6 7 8 9 10 11 12 13 14 15
x5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
No. 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45
x5 128 117 175 140 233 277 332 266 93 224 387 140 140 197 209
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:@fﬁj’f(]}iﬁﬁ Fg] B(J g‘iﬂ*}ﬁlﬁﬂ‘?g} §|J Fg],f% Eq%% Table 4 x5 ,x7,x5,X9,x10 and x1; of the target area for 30 samples
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Table 5 xi, and x1; of the target area for 30 samples
No. 1 2 3 4 5 6 8 9 10 11 12 13 14 15
Z12 0 0 0 0 3 0 0 0 2 0 0 0 0 0 0
X3 0 1 0 0 2 1 0 0 3 1 0 0 0 0 1
No. 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45
x12 2 1 1 2 1 2 2 1 1 2 3 1 1 1 1
13 3 3 1 2 2 3 3 3 1 3 4 1 2 2 3
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Fig.2 The implementation steps of the Adaboosting algorithm
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Identification result of two models (samples 60)
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Right samples Accuracy rate Running time
58 0.005 24
60 0.001 99
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Table 7

A
Models
SVM
Adaboosting SVM

93.33
100. 00
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Table 8 Verification result of two models (samples 80)
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Methods Right samples Accuracy rate Running time
SVM 76 95.00 0. 009 40
Adaboosting_ SVM 78 97.50 0.001 10
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An identification method based on multi-feature
and Adaboosting_ SVM of eggshell crack

XIONG Li-rong XIE Can ZHU Zhi-hui
College of Engineering s Huazhong Agricultural University sWuhan 430070,China

Abstract With good eggs and crack eggs as experimental subjects,the machine vision and support
vector machines (SVM) were used to study the differences between good eggs and crack eggs, and
multi-feature parameters were extracted to achieve automatic recognition of crack eggs. Firstly, an algo-
rithm would be run to eliminate bright spots on the preprocessed image of the surface of eggs before
marking them by region. Secondly, 13 characteristic parameters from five different domains to identify
the good eggs and crack eggs were extracted, and these parameters were as follows: the marked region
parameters of images (the number of markers and the marker area points), the geometric parameters
(the major axis and the minor axis), the shape parameters based on Freeman chain code (the shape
number), the texture parameters (the mean, the standard deviation, the smoothness, the third mo-
ment, the uniformity and the entropy) and the spectral parameters (the maximum amplitude and the
maximum phase). Thirdly, to highlight the greater impact factors between 13 parameters and to short-
en the detection time, adaboosting algorithm was used to optimize the above parameters, which was the
input vector of SVM. Finally, the recognition model was built by SVM. The results indicated that the
accuracy rate of the recognition model was 97. 5% , which could meet the requirements of enterprises ba-
sically.

Key words eggshell; crack; machine vision; support vector machine (SVM)
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