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AS A Auditory Scene Analysis
ASR. . o, Automatic Speech Recognition
BS S Blind Source Separation
CASA. ..., Computational Auditory Scene Analysis
HMM. ..o Hidden Markov Model
HMS. ., Harmonic Magnitude Suppression
ICA. Independent Component Analysis
ISA. Independent Subspace Analysis
LPC . Linear Predictive Analysis
MFECC.... .o, Mel Frequency Cepstral Coafficient

NMEF. . Non-negative Matrix Factorization
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'Auditory Scene Analysis
’Segmentation
*Time-Frequency
*Grouping
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'Onset
*Offset
*Computational Auditory Scene Analysis
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*Frequency Proximity
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! Hilbert Envelope

? Magnitude Operator

* Carrier Estimator

* Instantaneous Frequency
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'Cochleagram
>Zero-crossing
*Best-Fitting
*Pitch template
>Spectral Comb
®Harmonic Sieve
"Multipitch
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Abstract

One of the most important subjects in the field of communication is separating
speech by machine that remains as a challenge due to the problems and
weaknesses in this system. This is while human hearing system have remarkable
abilities in comparison to speech separator machines. Consequently, due to the
differences in the operation of speech separator system in machine and human
hearing systems, an efficient system for speech separation by machines is
indispensable. For instance, one of the disadvantages of automated speech
recognizer is its performance decrement in noisy environment. Therefore, such a
system have to be equipped with a proper speech separator, not only to improve
its performance in different conditions, but also to improve speech quality and
reduce non-speech signal transfer cost. As accurate Time-Frequency units
selection has a significant impact on separation results, in this thesis we propose
a supervised method to select appropriate frequency-time units. In the proposed
approach, speakers' speech samples are first modeled via training a dictionary
and obtaining fundamental vectors related to each speaker. After modeling two
synchronous speakers' speeches, separation operation is done for each speech
according to its frequency component. Furthermore, to reduce noise and to
remove irrelevant frequency components, a post processing step is also carried

out on the output speech.

As can be seen from the systems' output results, our proposed method has a
considerable improvement in its operation compared to other feature-based

methods.

Keywords- Computational auditory scene analysis (CASA)- cochannel speech

separation- supervised segregation.
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