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Abstract
As an effort to realize a recycling-oriented society, Tokai University Takanawa Campus uses smart garbage boxes to
demonstrate whether renewable resources are properly separated. As a result of this survey, it found that 30% of the garbage
was sorted by mistake and the collector manually sorted them separately. In order to eliminate this unnecessary work, we
propose automatic sorting using sound recognition. MFCC (Mel-Frequency Cepstral Coefficient) has been used as an
algorithm in many studies for sound recognition. In this paper, we propose an improved method of MFCC suitable for

identifying renewable resources and describe its verification and consideration.
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Fig. 1 MFCC Extraction Procedure
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Fig. 2 Framed digital signal
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Fig. 3 Amplitude spectrum
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Fig. 4 Mel Filter Bank
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Fig. 5 Logarithmized mel band spectrum
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Fig. 6 Extraction of MFCC from cepstrum
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Fig. 7 Amplitude spectrum of voice and falling sound

of renewable resources
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Fig. 8 Amplitude spectrum of MFCC
and improved MFCC
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Fig. 9 Comparison of Mel Filter Banks

Fig. 10 Comparison of logarized Mel band spectrum
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Fig. 15 Software configuration
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