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COSMOS(aCOustic Space Map Of Sound)

Two-dimensional Visualization of Acoustic Space

by Multidimensional Scaling
Makoto Shozakai and Goshu Nagino

Abstract

In order to achieve sufficient results in speaker-adaptive techniques as represented by the MLLR method it is essential to
obtain adequate voice samples of the user  rendering the application of the method difficult in practical applications. To
ensure recognition performance matching up to the level of required practicality from the outset prior development of
highly precise acoustic model libraries for the voice recognition systems are necessary. The analysis of HMM acoustic
models expressed as Gaussian distributions of multi-dimensional vectors is typically a difficult task. The COSMOS
(aCOustic Space Map Of Sound) method featuring the visualization of the distribution of the acoustic models in a two
dimensional diagram by use of multi-dimensional linear measurement is proposed as a technique to support the analysis
through the utilization of human visual perception. The effectiveness of the proposed technique as a method of analyzing
the acoustic distribution is reviewed based on examples of differences in sample gender  signal-to-noise ratio  tasks and

styles of speech.
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MAP(Maximum A Posteriori probability) 1
MLLR(Maximum Likelihood Linear Regression)[2]

HMM

COSMOS

(3]
[4] EigenVoice(EV) [5]

SS(Spectral Subtraction) 6
CSS(Continuous Spectral Subtraction) 7 (8]
MMSEMinimum Mean Square Error) [9][10]
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