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Detection of Surface Defects in Eggs Using Computer Vision

Zg qd @
A4 A3y
H. K. Cho Y. Kwon

ABSTRACT

A computer vision system was built to generate images of a stationary egg. This system includes a -
CCD camera, a frame grabber, and an incandescent back lighting system An image processing algorithm
was developed to accurately detect surface holes and surface cracks on eggs.

With 20W of incandescent back light, the detection rate was shown to be the highest. The Sobel ope-
rator was found to be the best among various enhancing filters examined. The threshold value to disti-
nguish between the crack and the translucent spots was found to be linear with the average gray level
of a whole egg image. Those values of both gray level and area were used as criteria to detect heles
in egg and those values of both area and roundness were used to detect cracks in egg. For a sample
of 300 eggs, this system was able to correctly analyze an egg for the presence of a defect 97.5% of the
time. On the average, it took 59.5 seconds to analyze an egg image and determine whether or not it
was defected.

8 4o (Key Words) @ A& (Egg), 2372 (Detection of defects), HFE A1ZH(Computer vision),
g4 A 2] (Image processing)
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Fig. 1. Schematic diagram of computer vision

system with illumination.
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Table 2. Success rate according to gradient operators
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Table 1. Success rate according to lighting po-
wer variation

(&9 %)

Power(W)

Type
Crack 694 | 898 | 959 | 939 | 93.9

Crack free] 100 | 976 | 92.7 | 854 | 70.7
Total 833 } 933 | 944 | 90.0 | 833

15 | 175 | 20 | 225 | 25

B4 ¥4& 9138t Unsharp masking”1®8 3¢

Egg images
No
correctly . . . .
Type of Unsharp | Prewitt Stochasth Sobel |Isotropic| Kirsch
. analyzed and
images .
time executed
No. of images 7 75 73 76 75 71
Crack 78 Success(%) 98.7 96.2 93.6 974 96.2 91.0
Time(sec) 19.1 19.1 20.1 19.1 244 19.9
No. of images 92 94 96 98 95 95
Crack
; 102 Success(%) 90.2 92.2 9.1 96.1 93.1 93.1
T
e Time(sec) 276 | 276 | 294 | 281 | 336 | 302
No. of images 169 169 169 174 170 166
Total 180 Success{ %) 93.9 93.9 93.9 96.7 94.4 92.2
Time(sec) 229 22.9 245 233 285 26.4
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Fig. 5. Threshold values vs. mean gray levels.

Fig. 6. Image of cracked egg prior to image pro-

cessing.

Fig. 7. Image of cracked egg after image segme-

ntation.
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Table 3. Summary of result from testing the
developed program’s ability to detect
cracks in eggs

Eggs
Type Elapsed
Exp.* No of | correctly )
of Time
No. eggs | analyzed (se0)
eggs sec
No| %

Crack 65 | 62 [954| 423
#1 |Crack-free] 35 | 32 |914| 1059
Total 100 | 494 |94.0( 678
Crack 65 | 64 1985 39.7
#2 |Crack-free| 35 | 32 [914| 1046
Total 100 | 85 |96.0| 579
Crack 65 | 64 [985]| 394
#3 |Crack-free| 35 | 31 [88.6| 103.6

Total 100 | 95 [95.0] 529

Crack 195 | 190 |97.5| 405
Crack-free] 105 | 95 {90.5| 104.7

Total 300 | 285(95.0| 595
*#1 AL TF

#2: A FAH

$3: 4% 78 A0y

Table 4. Summary of result from testing the
developed program’s ability to detect

cracks in eggs (Elster and Goodrum,

1991)
Eggs
Type Number Elapsed
correctly .

of of eggs Time
rested analyzed (se0)
eggs este sec

88 No %

Crack 59 57 96.6 22.9
Crack-free 54 51 94.4 27.9
Total 113 108 | 95.6 25.3
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