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vowel

murmur

transition

murmur

transition

vowel

Calculate MFCC vectors with a 25 ms frame length
and a 2.5 ms step size.

Calculate d(i), weighted Euclidean distance of MFCC
vectors, between frame i and frame i+1.

Calculate the average distance d from d(i), this can be
done locally or, in our case, to the whole utterance.

Calculate the threshold  for “frame picking” as
= *d, where  is a parameter that determines the

average frame rate.

Perform “frame picking”. Locally accumulate d(i) from
time n (A=A+d(i), i=n, n+1, n+2….n+k…). Whenever
A exceeds  at time n+k choose the frame at n+k, reset
and restart the accumulation from n+k.

Start this process from n=1, and repeat to the last frame
of the utterance, the resulting frames are the variable
frame rate MFCC vectors (VRMFCC).



(a)

(b)

Normalized feature distance between
adjacent frames

Frame index




