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Introduction Analysis/Synthesis
What we present: An analysis/synthesis tool based on a . o .
Spectral Modeling Synthesis (SMS). Analysis/Synthesis is a process that takes a sound as input and

retrieves parameters in order to generate a synthetic
approximation of it. This process requires a Synthesis Model
and Parameter Estimation Method.

Which model we use: We decompose the sound in three parts:
Sinusoids Transients Noise

How we estimate the parameters: We use Mathematical

Morphology (MM) on a STFT spectrogram to retrieve the
parameters.

The diagram below illustrates the steps of the process and the
choices involved.

Analysis/Synthesis diagram

Parameter Estimation Method: Synthesis Model:

—> parameters >

Mathematical Morphology
on STFT spectrograms

Sinusoids + Transient + Noise

Sinusoids + Transients + Noise model

Sinusoids Transients Noise
The sinusoids component is of the form The transient component is of the form The noise component is of the form
N N
s(t) =) an(t)sin (27®, (1)) s(t) =) su(t) s(t) =iSTFT[W(7,w) - M (7,w)](?)
n=0 where n=0 where
where
et e s,(t) =iCT|[S,(f)](t), e iSTFT is the inverse Short-Time Fourier
o &, (t) — f() fn (T) dr, Transform,

Sn(f) is the n'™ modulated sinusoid i
e a,(t) is the amplitude of the n*® sinu- * (f) is the n™* modulated sinusoid in

” the frequency dimension, e W(r,w) is the STFT of a white noise,
soid,

. , e iCT is the inverse Cosine Transform e M (7,w) is the mask representing a time-
e f,(t) is the instantaneous frequency of defined by varying filter

the n** sinusoid.

CTIX(f))(1) = [, X(f) cos(2n ) df.

Parameter estimation with Mathematical Morphology

Morphological Opening STET of white noise STET of white noise

Input signal

6460 T 0dB 6460 T 0dB

7°% iISTFT of filtered noise

--20 dB

6460
5383

—

¥ 4307

5383
__2 B - -

0d ~ 20 dB 5383
T 4307 - T

I
- -40 dB - - -40 dB > 4307 - -40 dB

y (

S 3230
(]

* £ 32301 S 2930 a2
: 008 g o — g e T WY
£ 2153 9 2153 1 £ 2153 AT L B
i ; :
1077 -80 dB 1077 -80 dB 077 -80 dB /
0 -100 dB 0 ; ; -100 dB 0 -100 dB
0.0 0.2 0.399 0.0 0.2 0.399 0.1 02 0.299 0.399
Time (s) Time (s) Time (s)
Horizontal Top-hat Horizontal Thinning Transient synthesis (STFT) Synthetic signal (STFT)
— 0dB — 0dB L6150 — 0dB 16150 — 0dB
16150 16150 15000 -
_ 13458 --20 dB 13458 --20 dB - 12500 - R 13458 --20 dB R 13458 --20 dB
N N N N
I T I T T
< 10767 - -40 dB > 10767 F-40 dB <. 10000 A < 10767 - -40 dB < 10767 - -40 dB
S e c S S
o 8075 1] Y 7500 4 o 8075 o 8075
3 .60 dB 3 8075 .60 dB — qg). — 3 .60 dB 3 .60 dB
£ 5383 4 L 5383 £ 5000 - L 5383 L 5383
5692 & -80 dB J6on -80 dB 5500 - 5692 -80 dB 5692 . -80 dB
0 — -100 dB 0 -100 dB 0 ; Ll ; ; 0 f -100 dB 0 -100 dB
0.1 0.2 0.299 0.399 0.1 015 0.2 0.249 0.10 0.15 0.20 0.25 0.1 02  0.299 0.1 02  0.299 0.399
Time (s) Time (s) Time (s) Time (s) Time (s)
Morphological Closing q; . (S
¥ Vertical Top-hat Vertical Thinning inusoid synthesis (STFT)
21533 T 0dB T 0dB 2000 — 0dB
1750 - 4
- -20 dB 1615 - -20 dB | 1615 - 20 dB
— 16150 - 7 1200 -
z z £ 1250 z
< - -40 dB Z - -40 dB =~ = p— - -40 dB
£ 10767 g 1077 £ 1000 - g 1077
g_ -60 dB g_ -60 dB — :.). 750 - — g_ -60 dB
L o = - g
L L 538 500 - L 538
>383 -80 dB -80 dB -80 dB
250 -
0 -100 dB 0 -100 dB 0 0 -100 dB

0.0 0.2 0.399 0.599 0.15 0.2 0.249 0.299 0.10 0.15 0.20 0.25 0.30 0.35 0.1 0.15 0.2 0.2490.2990.349
Time (s) Time (s) Time (s) Time (s)



	Diapositiva 1

