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Detection of Surface Cracks in Eggshell by
Machine Vision and Artificial Neural Network
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SUMMARY

A machine vision system was built to obtain single stationary image from an egg. This system includes a
CCD camera, an image processing board and a lighting system. A computer program was Written to acquire,

enhance and get histogram from an image.

To minimize the evaluation time, the artificial neural network with the histogram of the image was used
for eggshell evaluation. Various artificial neural networks with different parameters were trained and tested.
The best network(64-50-1 and 128-10-1) showed an accuracy of 87.5% in evaluating eggshell.

The comparison test for the clapsed processing time per an egg spent by this method(image processing and
artificial neural network) and by the previous method(image processing only) revealed that it was reduced to
about a half (5.5s from 10.6s) in case of cracked eggs and was reduced to about one-fifth (5.5s from 21.1s)

in case of normal eggs.
machine vision and artificial neural network.
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Fig. 2 Schematic diagram of the machine vision system.
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Table 1 Used apparatus in experiment

Item Specification
Compute Pentium II-Celeron 333A

PUter  ¢AMB RAM, 6GB Hard Disk
Image DT-2855(Data Translation Inc.)
board
Image CCD Camera
in ﬁt (WV-BP100, Panasonic)

P Lens (WV-LA12B2, Panasonic)
lfnage 12 inch monochrome monitor
display
Light Fiber Optic Illuminator

(GLS-V100D, Right Tek System)
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Fig. 3 Structure of neural network used for eggshell crack discrimination.
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Fig. 4 A cracked egg image after thre-
sholding.

Fig. 5 A cracked egg
mask operation.

image after Sobel
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Fig. 6 A cracked egg image after removal
of contour.
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Fig. 7 A typical histogram for both normal
and cracked eggs.
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Table 2 The performance of the neural

network

No. of Performance (% correct)

Hidden 32 Input 64 Input 128 Input

Nodes Nodes Nodes Nodes
10 85.8 84.1 87.5
15 86.7 83.3 85.8
20 86.7 83.3 85.8
25 85.8 85.0 85.8
30 86.7 833 85.8
40 86.7 83.3 85.8
50 85.8 87.5 85.0

Table 3 Comparison of elapsed processing

time
Elapsed Time
(Average, S)
Type of No. of Eggs Image
Eggs Tested Image Processing
Processing & Neural
Network
Cracked 50 10.6 55
Normal 50 24.1 5.5
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Table 4 Comparison with the result of Patel

et al. (1994)
No. of Performance
IT;J;t.te:)nf Hidden (% correct)
Nodes Patel et al. This Research
8 78.3 -~
15 81.7 85.8
60 30 81.7 85.8
50 81.7 85.0
8 83.3 -
15 83.3 -
180 30 90.0 -
50 81.7 -
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