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Audio and Speech Coding 

› Clean speech signals can be modeled very efficiently with 

Code-Excited Linear Prediction (CELP) encoders (Based 

on ARX model of the speech signal) 

› Music signals are better encoded with transform encoding 

methods (Subband filter banks, MDCT) 

› Signal classification and hybrid encoding used to obtain 

efficient encoding of audio signals of varying content  

› EVS (Enhanced Voice System) just standardized in 3GPP 

standardization 

› Special EVS session at ICASSP 2015 in Australia 
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CELP Speech Model  
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EVS Speech/Audio Codec 
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Acoustic Echo Cancellation 

› Long echo impulse reponses: 300-500 msec 

› At 48 kHz sampling : 14,400 – 24,000 samples 
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Spatial Audio Capture 

› Microphone arrays 

› Filter design in the spatial and frequency domains 

› Beamforming techniques 

› Adaptive tracking of the most active speakers in a room 
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Spatial Audio Rendering 

› Spatial hearing 

› 3D binaural rendering through Head Related Filtering 

(HRF) 

› Very useful in 3D gaming and evolved communication 

solutions  

› Spatial audio rendering onto any loudspeaker configuration 
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Spatial Hearing 
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Right Head Related Filter (HRF)  

Left Head Related Filter (HRF) 

Acoustic Wave Reception 

The listeners median plane 

Ipsilateral ear 

Listener 

Sound wave 

Contralateral ear 

Length L 

  
ITD = L/c 

where c=speed of sound  
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Speech recognition is the problem of deciding on 

› How to represent the signal 

› How to model the constraints 

› How to search for the most optimal answer 
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Important issues  
when dealing with real-world 
problems 

› Understand the strengths and weaknesses of the different 

identification methods 

› Preprocessing the data before the optimization can be 

crucial  

› Choose the minimization criterion with care and adapt it to 

the problem at hand 

– Different type of regularization components in the criterion can make 

the difference between success and failure 

– Some times a criterion having components in both the time and 

frequency domains will work, when single domain criterions fail. 
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Important issues  
when dealing with real-world 
problems 

› Some applications require classification based modelling, 

where the current model used depends on signal 

classification of some signals  

› Many systems have to deal with spurious events 

– This will require the detection of such events and special model 

updates when they are detected 

– Monitoring of system model 

– Hypothesis testing and estimation 
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