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ABSTRACT

K.J. Poult. Sci. 22(4) : 233~238(1995)

A computer vision system was built to generate images of a single, stationary egg. This system

includes a CCD camera, a frame grabber, and incandescent back lighting system. Image processing

algorithms were developed to inspect egg shell and to sort eggs.

Those values of both gray level and area of dark spots in the egg image were used as criteria to

detect holes in egg and those values of both area and roundness of dark spots in the egg image

were used to detect cracks in egg. For a sample of 300 eggs, this system was able to correctly

analyée an egg for the presence of a defect 97.5% of the time.

The weights of eggs were found to be linear to both the projected area and the perimeter of

eggs viewed from above, Those two values were used as criteria to sort eggs. The coefficients of

determination(r?) for the regression equations between weights and those two values were 0.967

and 0.972 in the two sets of experiment. Accuracies in grading were found to be 95.6% and 96.7%

as compared with results from sizing by electronic weight scale.

(Key words : image processing, egg shell inspection , automatic sorting of eggs)
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Figure 1. Schematic diagram of computer vision
system with light.




Cho et al. : Crack detection and sorting of eggs by image processing 235

Table 1. Specification of equipment

Elements Specification

Main computer IBM-AT486DX2(50MHz)
Main storage 8 MB

503 MB, 324 MB

DT-2855 (Monochrome)

Auxiliary storage
Frame grabber

Output unit 12” Monochrome
Input unit CCD Camera(Mono)
Lens Focal length 12 mm

(C-mount Type)
Incandescent lamp,
Back lighting

Lighting device
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Figure 2. Flow chart to sort eggs and to inspect
egg shell.
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Figure 3. Image of cracked egg prior to image
processing.

Figure 4. Image of cracked egg after image seg-
mentation,
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Table 2. Summary of result from testing the de-
veloped program’s ability to detect
cracks in eggs

Eggs Elapsed
Type No correctly time

Sample
No of of  analyzed per egg
eggs eges o 9 (s)
Crack 65 62 954 47.2
#1 Crack-free 35 32 91.4 100.7
Total 100 94 94.0 65.9
Crack 65 64 98.5 38.6
#2 Crack-free 35 32 914 100.9
Total 100 96 96.0 60.4
Crack 65 64 985 36.7
#3 Crack-free 35 31 88.6 101.3
Total 100 95 95.0 59.3
Crack 195 190 97.5 40.8
Total Crack-free 105 95 90.5 101.0
Total 300 285 95.0 61.9

#1 : From higly automated egg prodeucer
#2 : From conventional egg producer
#3 : From typical grocery store
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(BAAS r2= 0.967)

W(#1) = 5.872X A — 7.641 xP + 53.661
(BAAS r2=0.972)
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Table 3. Grade levels by standard weight and

size
Grade Weight #1 #2
(g)* Gram Size Gram Size
Jumbo 71~ 13 12 18 18
Extra large 59~70 37 35 37 37
Large 53~58 16 15 19 17
Medium 47~52 24 22 10 9
Small 41~46 1 1 5 5
Peewee ~40 1 1 1 1
Total 90 86 90 87
Accuracy(%) 95.6 96.7
Elapsed Time(s) 1.09 1.08

* Standard used since 1982 in domestic market
#1 : From higly automated egg producer
#2 : From conventional egg producer
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