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Sound source separation of a multi-voice environment based on
human ear listening properties
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CHEN Hongsong, HE Chunjiang, CHEN Jun
(Research Center of Intelligent System and Robot, Chongging University of Posts and Telecommunications, Chongging 400065, China)

Abstract ; Inspired by acoustics, an integrated voice separation model simulating the ceniral auditory system was

established to process a voice by imitating the listening properties of human ears. First, multi-spectral analysis of

voice signals was carried out by a peripheral auditory model. Next, a coincidence neuron model was established to

extract the features of voice signals. Last, the voices were separated in the cell model of the brain inferior collicu-

lus. Compared to the majority of speech recognition models that can only be used in a single sound source and low-

noise environment, this model is a good choice. Experimental results show that the model can separate voices in a

multi-sound source environment, thus having a high robustness. With further research, speech separation models

based on human ear listening properties will have a wide range of applications.

Keywords: mulii-voice source environment; human ear listening properties; interaural time difference; interaural

level difference; sound source separation
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Fig.1 The speech separation model based on central
auditory system
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Table 2 The contrast of signal to noise ratio

£14 #2224

RE/(°) — —
LB A8E S8 485
0,25 17.2  50.2 12.4  49.2
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100,130 15.3  49.4 12.8  46.8
140,145 1.8  21.1 11.5  20.7
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SIAM Conference on Computational Science & Engineering ( CSE13)

Computational Science and Engineering (CS&E) is now widely accepted, along with theory and experiment,
as the critical third pillar of scientific discovery. It is indispensable for leading edge investigation and engineering
design in a vast number of industrial sectors, including for example, aerospace, automotive, biological chemical,
and semiconductor technologies that all rely increasingly on advanced modeling and simulation. CS&E has also be-
come essential at government agencies for informing policy and decisions relating to human health, resources, trans-
portation, and defense. Finally, in many new areas such as medicine, the life sciences, management and market-
ing (e. g. data- and stream mining) , and finance, techniques and algorithms from CS&E are of growing impor-
tance.

CS&E is by nature interdisciplinary. lis goals concern understanding and analyzing complex systems, predicting
their behavior, and eventually optimizing processes and designs. CS&E thus grows out of physical applications,
while depending on computer architecture, and having at its core powerful algorithms. At the frontiers of CS&E
there remain many open problems and challenges, including for example, the validation and verification of compu-
tational models especially in the presence of uncertainties and the analysis and assimilation of very large data sets,
including techniques for visualization and animation.

The SIAM CS&E conference seeks to enable in-depth technical discussions on a wide variety of major computational
efforts on large problems in science and engineering, foster the interdisciplinary culture required to meet these
large-scale challenges, and promote the training of the next generation of computational scientists.

Themes

Multiphysics and Multiscale Computations

Identification, Design, and Control

Surrogate and Reduced-order Modeling

Verification, Validation, Uncertainty Quantification

Discrete Simulations

Scientific Data Mining

Scalable Algorithms for Big Data

Simulations on Emerging Architectures

Exascale Challenges

Scientific Software and High-Performance Computing

Applications in Science, Engineering, and Industry

Computational Mathematics of Planet Earth

CSE Education

Website ; hitp://www. siam. org/meetings/csel3/ .
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