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Online detection for vacuum of canned food based on microphone array

HAN Wei'?, ZHOU Songbin', LIU Yisen', LI Chang', LIU Weixin"?
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Abstract: The method based on the acoustic spectral peak is widely used in the field of inspecting the vacuum
of canned food. However, this method may make a misjudgment due to the high intensity noise with the same
frequency band of sound produced by the vibration of the lid of canned food. For this reason, this paper
proposes an acoustic array method: a microphone array is used to collect multi-channel mixed sound signal,
and then the clean sound produced by the vibration of tank cover is separated from mixed sound signal by
sparse semi-nonnegative matrix factorization, determining whether the vacuum is qualified depends on the
peak of the sound spectrum in the subsequent handling. This paper studied the mathematical model of semi-
nonnegative matrix factorization (SSNMF), and derived the functions for solving the SSNMF by iterative
strategy. Experimental results show that the detection results from the method based on both the acoustic
spectrum peak and acoustic array method are correct under the noiseless condition. However, in the noise
environment, the acoustic array method could still make a correct judgment when the method based on the
acoustic spectrum peak provides an erroneous estimation.
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