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0 Allow time varying power and bandwidth of speech
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Demodulation via Energy Separation
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Demodulation via Energy Separation

« Tite For multicomponent signals
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Statistical Model Based Demodulation Algorithm (MBDA)

- Tt The state-space equations for each component:
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Local Regularization of EKF estimates

= MBDA is sensitive to initialization, spectral variations, outliers

Additional observation equations:

Yo, (k) = |i(F)| + T, ta, (K)

yl/z(k) — Vz(k) + f@(k) + TViuVi(k)

State—Space
Model

EKF

lfi/\(klk—l)

y (k)
y,, (K)

\Y)

Y, (K)

ESA
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Experimental Results, Synthetic
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= 3-component synthetic signal, sum of AM-FM cosines
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Experimental Results, Speech
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Experimental Results, Speech

Instantaneous Amplitude Estimate based on our algorithm

Instantaneous Frequency Estimate based on
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Time Varying Model Parameters

= Spectral analysis of the MBDA state-space model
0 qo, = Power of the Speech Resonance
0 q,, = Bandwidth of the Speech Resonance

= Nonstationarity of speech = ¢, and g,, are expected to vary
= Time varying A\,, =logg¢Z and \,, =loggq;,
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Particle Filtering

= Estimation and tracking become possible even

when the assumed model is highly nonlinear or non-Gaussian
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Extended Kalman and Particle Filtering

Conditional on the parameter vector q the state space
equations are as in MBDA

X = (Cki,Vi,fi|i — 1K>
qd=(qa,,qv,|i=1...K)
p<Xk7QO:k|y1:k> — p(Xk|CIo:k,yl:k)p(%:k|y1:k)

Parameter
State Space
Model

mad, .y,

AL

q qO:t

Particle Filter
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weights
MBDA }. PX o g.0Y 1)
State Space "n

Model — — II — X"
—- — ' |'f “ - 0t
é q V2 3
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Experimental Results, Synthetic

= Synthetic signal randomly generated using the modified
" ovenien model
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Experimental Results, Synthetic
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Experimental Results, Speech
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Experimental Results, Speech

= [nstantaneous Frequency, proposed approach vs MBDA
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Contributions and Conclusions

e = Tracking and local regularization of Instantaneous Amplitude
« References and Frequency of Speech Components

* bemosiaion v Enery 0 Improved robustness against possibly wrong initial
.Efa‘i?si?d‘é%i’:w: s configuration or rapid variations of the estimated
e magnitudes

e = Tracking Spectrally Varying Speech Components using
e particle filtering techniques

Conclusions 0 Allow time varying model parameters

0 Robust against wide spectral variations

= Future Work
0 Possible applications in Speech Recognition, Speech
Enhancement, Speech Synthesis
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