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STFT, ISTFT

Waveform->spectrogram-> waveformr

Experiment and future work
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Short-time Fourier inverse transform (ISTFT)
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For IFT, =)= f 2 (w)ei du

1 ) Jwt
So,  alut-n=- f X (w1

...... , We can get x(t).
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Time-frequency map : For x (t) to do short-term Fourier transform, you can do

the time-frequency analysis of the whole signal, you can get the signal time-
frequency distribution map :

A= / w(t—71)z(r) e " Mdr
Spectrogram : a three-dimensional spectrum, indicating the voice spectrum
with time changes in the graphics, the vertical axis is the frequency, the

horizontal axis is the time, the coordinate point value for the voice data energy.

SP(t, f) = | X(t, f)|° = X(t, /)X (¢, f)
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NB:"Spectrogram" is just a name for a heat map of the magnitude of
the STFT, and magnitude alone is not enough to reconstruct a signal.
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04 The original waveform in the time domain
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-~ The recover waveform in time domain
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phase | | P
spectrum >:
Recover waveform
Linguistic L| DNN | Linguistic
factors spectrum |
S
Speaker == DNN | Speaker | recover
factors spectrum / spectrum
Emotion |—Ej DNN : Emotion Erom kaldi
factors spectrum

1. Speaker spectrum(S)—> waveform. Linguistic spectrum (L) = waveform
Emotion spectrum (E) = waveform
2. Recovery: S1+ L1+ E1-> waveform-.
Combination: S2+ L1+ E1-> waveform. S1+ L2+ E1-> waveform.
S1+ L1+ E2—> waveform......



For Python:
z(t)

lSTFT
X(t, f) = |X(t, f) ) = a + bi

InX(t, f) = ln|X(t, )| + jo(t, f)

There, | X(t, f)| = Va* +b°

logmag = In | X(t,f) |

phase = @( t,f)

For kaldi:

Given data: 1n(a® + b?)

And,
So,

1n(a® + b?) = 2In|X(t, f)|

1n(a® + b*) = 2logmag
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ShortComings

1. Python method is different from kaldi method.
B Recover waveform all in the kaldi.
B Recover waveform all in the python.
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