A Time Regularization Technique for
Discrete Spectral Envelopes Through Frequency Derivative
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MFA METHODS
MEASUREMENTS
The methods below use spectral peaks extracted on each frame (each 5ms). Absolute cepstral error (AC Error) Relative cepstral error (RC Error)
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Extra issue: The frames’ energy follows the amplitude modulation (AM) of €n =77 Z €, — Cmn] Pp = — Z n >
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the signal (e.g. tremolo in singing voice) = How to align the frames ? m=1 M = Cn

M : the number of frames
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Model for the Discrete Cepstral Envelope (DCE):
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Steps: e RC Error, safe band: MFA divides the error by ~2 compared to SFA.
1. Compute: e Critical and weak bands, cepstral Variance < 1 = averaging of the en-
& -1 velopes (without any statistical modeling!). The DLinear-MFA suffers the
_ T T ).
€= Z (Z B, Bl) (Bk a’f) (3) most. SDCE-MFA is the best.
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| | e RC Excess: SFA produces substantial erratic shapes, even in the safe
(No need of frame pre-alignment! Shown in [1,2]) band. Much less problems for the MFA.
2. Final alignment on the central frame. LISTENING TESTS
We can increase the order ! (e.g. x1.4 in the following experiments) Material: 1-3s of sustained vibrato; 15 French vowels; 2 voices (!)
LINEAR-MFA-LIFT[1,2] Method: Harmonic synthesis|6]

MFA version of the basic linear interpolation, which has already been used

Pitch scaling: x1.25 and x0.75 Timbre conversion: from mf to Jff
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for comparison [5]. We only add a low-pass liftering. L —— | D vadesinger ] N e = e e e |
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1. Pre-alignement of K successive frames using energy in [0-4]kHz. S T = - N - _
2. Linear interpolation of all peaks of the K frames [5] = Linear-MFA. e N T .

Comparison Mean Opinion Score (CMOS) Comparison Mean Opinion Score (CMOS)

3. Low-pass lifter of the Linear-MFA to alleviate erratic shapes. e MFA clearly prefered to TE.
4. Final alignment on the central frame. e Linear-MFA-LIFT: good results and efficient !
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