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Abstract

The structured state-space sequence model (S4) is a re-
cent innovation in sequence modeling that has shown ex-
cellent performance in handling long-range dependencies
across a variety of tasks and modalities. In the field of
speech processing, it has been found to be an alternative to
the self-attention model in automatic speech recognition and
in speech synthesis. In this study, a new model for synthe-
sizing binaural speech is developed that represents the long
relationship between mono speech using S4 and the latent
state space between speaker and source location informa-
tion. Each layer is conditioned with information common
to both left and right sides of the speech, which is processed
by location, binaural time difference, and pre-trained binau-
ral speech. Compared to conventional methods, our model
shows that speech synthesis is possible with similar quality.
These results indicate that our model has the potential to
extend the applicability of S4 in sequence modeling and into

the domain of conditional speech synthesis.
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2.1 Binaural Speech Synthesis Technology without
Neural Networks
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2.2 Binaural Speech Synthesis Technology with

Neural Networks
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3 Background
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3.1 State Space Models
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3.2 S4
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4 Method
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4.1 Overview of the Framework
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4.2 Common and positional information of binau-
ral speech generated by pre-training.
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4.3 Definition of task
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4.4 Evaluation Metrics
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4.5 Dataset
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4.6 Proposed model
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Conditioner:
position

3 Conditioner
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5 Experiments

5.1 Evaluation Metrics
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5.3 Results
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# 1 Evaluation Results for Different Model Configurations
Layers L2(x10%) Amplitude Phase MRSTFT

4 0.121 0.033 0.901 1.663
6 0.119 0.032 0.901 1.626
16 0.121 0.032 0.858 1.687
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7% 2 Evaluation Results for Different Model Configurations

Models L2(x1073) Amplitude Phase MRSTFT
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