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Abstract  This paper presents a vowel onset point (VOP) detection method based on the human auditory
system. This method maps the “perceptual” frequency scale, i.e. Mel scale onto a linear acoustic frequency, and
then establishes a series of Triangular Mel-weighted Filter Bank simulate the function of band pass filtering in
human ear. This nonlinear critical-band filter bank helps greatly reduce the data dimensionality, and eliminate
the effect of harmonic waves to make the formants more prominent in the nonlinear spaced Mel spectrum. The
sum of mel spectrum peaks energy is extracted as feature for each frame, and the instinct at which the energy
amplitude starts rising sharply is detected as VOP, by convolving with Gabor window. For the single-word
database which contains 12 vowels articulated with different kinds of consonants, the experimental results
showed a good average detection rate of 72.73%, higher than other vowel detection methods based on
short-time energy and zero-crossing rate.

Key Words : VOP detection, Formant, Human auditory system, Mel Scale, Triangular Mel-weighted filter bank,
Gabor window
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[Fig. 3] The frequency response of the speech signal
before and after the pre-emphasis(the broken

line shows the flattened speech spectrum)
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[E 1]

[Table 1] Vowels
Monophthongs | [i:/, fif, fel, Jwif, [uf, [, [of, [Al, o]
Diphthongs leif, [/, [ou/
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[Table 2] Consonants

Liquid N

Glide lil

Nasal /m/, o/, )], etc.

Plosive /ol, Ivl, 1d], Igl, Itl, [K/, etc.
Fricative /fl, 0y, Is], 1]], etc.
Affricate /], 19/, /d3], /3], etc.
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[Table 3] Data collection details
2 i Ak
3t 4l =i
% st 252 (ZF =& 20uto] +
12 72
AMEY Fope 44,100Hz
Zﬂ%#*li Al 0.9375
g 4o] 1024 samples
~ 23.2ms
A= 1024-point Hamming
Window
FFT =7] 1024
Filter Bank &7 Mel Filter bank
Mel Filter Bank 7} 30
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2oz At 229 A% BX) e AW gH 5
VOP7} 9dojxir}. ek 2 VOPS) &%l VOP Afole]
Q2}7} +/- TmsQJ 3-8 stA| ) ZFo™ VOP7} T2 A

7 255 7H g7 VOPRE 713Hr). B3E VoP
o] MiE2ES X0l Tk & 4= 10mse] ARE £
SolA 2t B W] tidt "R vEhdch

[E 4] VOP €A &
[Table 4] VOP detection rate

[e]
ne True VOP9] 7} A&
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u: 22 72.73

22 72.73
au 22 81.82
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