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Multi channel detection system of eggshell crack based on DSP
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Abstract; The eggshell-crack can be detected by the acoustic features
of impact response signal in a non-destructive way. To collect and an-
alyze the acoustic signals in real time, an eggshell crack detection
system based on TMS320F28335 was designed. The acquisition of
the responded audio signal was triggered by the external interrupt of
DSP. By comparison of frequency spectrums between intact and
cracked eggs, there is a significant difference in the audio signal spec-
trum. The frequency of the second formant of the intact egg
spectrum is concentrated at about 6 890 Hz, while the frequency of
the second formant of the cracked egg has no obvious regularity. In
conclusion, the system can meet the requirements of detection and
provide a hardware platform for the further research of eggshell crack
detection algorithms.
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Block diagram of eggs crack detection system
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Figure 2 System hardware block diagram
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Figure 3 Schematic diagram of the power supply module
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Figure 4 Audio interface circuit diagram
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8-channel analog multiplexer circuit diagram

Figure 5
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Figure 6 Serial communication interface circuit
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Optocoupler circuit
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Figure 8 Time-domain waveform of percussion response

acoustic signal
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Figure 9 Frequency of the second resonant peak of the
sound signal spectrum
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