Additional file 1
The Mel scale is a perceptual scale which relates sound frequency in Hertz to the pitch perceived by the human auditory system [65]. 
For the filter banks, the minimum frequency is taken as 0 Hz and the maximum frequency is taken as the Nyquist frequency of the sampling system, i.e., , and these are converted from Hertz () to Mel () using the following formula [66]:

This span (in Mels) is divided into “n” bands of equal width where “n” is the number of filters applied, and the end points of each filter are converted to Hertz using the following formula:

The resulting values, form the base of each triangular filter in the frequency domain in which the base of each triangle is at zero and the peak is at one, giving values between zero and one along the legs of each triangle. Within each filter band, the values of the frequency spectra are multiplied by the corresponding value of the leg of the triangle and the results are then summed to give one value of the Mel spectrum. As such, the Mel spectrum consists of “n” values. Each Mel spectrum is converted to a logarithmic scale and joined to form a Mel spectrogram [67]. An inverse Fourier transform is then applied to generate the MFCC.
The process of generating the MFCC feature is represented in Fig. 4.
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