






























































Pre-emphasis Filter

 Recall transfer function of vocal tract:
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 There is an -6dB/octave trend as frequency 
increases .

 It is desirable to compensate for this by pre-
processing the speech. This has an effect of 
cancelling out the effect of glottis and is known 
as pre-emphasis.



Pre-emphasis

The high-pass filtering function can be 
achieved by use of the following difference 
equation:

Normally a is chosen between 0.9 and 1
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Exercise: Pre-emphasis filter

1- Use MATLAB to plot the frequency response of a pre-

emphasis filter with the following transfer function:

2 – Plot the spectra of a frame of speech before and after 

pre-emphasis filter has been applied?
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Short-time Fourier Transfer - review

Spectrogram maybe attained through use of 
STFT.

FT is carried out on a short sequence of signal

The signal maybe windowed e.g. Hamming 
window

Overlapping should be also carried out.

Following formula for calculating STFT with 
window w of length N:









1

0

2

)()(),(
N

m

N

kmj

emsbmwbkSTFT





STFT Exercise
1. Generate a signal composed of 4 tones of different frequencies

- Two tones should be present constantly and other two tones

occurring at different times.

- signal should be about 1 sec in length in total and tones should have

different levels.

2. Write a Matlab script to perform the STFT

- include Hamming window

- 50% overlapping of frames

3. Plot spectrogram of a signal

4. Investigate effect of 

- changing frame size

- changing number of points in FFT

5. Record your own speech signal and generate spectrograms.



Exercises …

• Find and plot short-time energy of your 
recorded speech.

• Find and plot Short-Time Zero-Crossing Counts 
(ZCC) of your speech signal

• Use Auto-Correlation and Average Magnitude 
functions to Find and plot Fundamental 
frequency (Pitch period) of yourself. 


