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On-line Detection of Cracks in Eggshell
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ABSTRACT

This study was conducted to develop an automatic egg inspection system for detecting cracked eggs based on
acoustic impulse response. This system includes a sound generator, a sound sensor with signal conditioner, and a
computer. The sound generator that hit the sharp or the dull edges of an egg was constructed with a ceramic ball
pendulum attached to a rotary type solenoid. The signal conditioner included a pre-amplifier and a digital signal
processing (DSP) board. The parameters for distinguishing cracked and normal eggs were the area, the geometric
centroid and the resonance frequency of power spectrum of the acoustic signal generated. An algorithm for on-line
detection of the continuous transferring eggs was developed. The performance tests resulted with 91% success rate
to separate cracked and normal eggs at the rate of 1 second per an egg.
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Fig. 1 Schematic diagram of multiple egg inspection system.
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Table 1 Specification of main parts in multiple egg inspection system

Part Specification

Manufacturer

Microphone
Pre-Amplifier
Power supply

2Hz~20kHz, 1A
+5V 2A, £ 12V 03A

Solenoid M30131142R, Rotary type
Photo sensor BRP100-DDT

Proximity switch PS17-5DP

DSP board © PC31, 50MHz, A/D (200kHz)
Computer Industrial, Pentium 233MHz

2Hz~20kHz Condenser type

National, Japan
Laboratory Made
Fine Suntronix, Korea
Shindengen, Japan
Autonics, Korea
Autonics, Korea
Innovative Int., USA
Compatible, Korea
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Fig. 2 Flowchart of interrupt service routine.
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Fig. 3 Normalized power spectrum of crac-
ked egg.
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Table 2 Performance evaluation of egg inspection system

Error ratio (%)*
Class No. of Samples Correct Classification (%)
Type 1 Type I
Good 200 93.0
) 7.0 11.0
Cracked 200 89.0
Total 400 91.0 9.0

* Type I : classifying crack-free eggs as cracked.
Type 1l : classifying cracked eggs as crack-free.
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