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Abstract

The mobile communication industry, with its unprecedented pace of
development, expects ever higher audio quality. Due to the bandwidth
and computing power limits, audio under mobile environment meets a
number of great challenges. In recent years international and national
standardization organizations such as MPEG, ITU and AVS actively pro-
mote mobile audio researches. Among them, a novel coding scheme
named spatial audio coding attracts enormous research and application
interests for its significant quality advantage at low bitrate. This disserta-
tion contributes at 4 aspects: perceptible binaural cues analysis, percep-
tible spatial information estimation, binaural cues representation in trans-
formed domain, and coding architecture design.

On perceptible binaural cues analysis, the dissertation studies the
frequent dependency of the binaural cues threshold perception on the full
audible bark band, proposes a frequency dependent spatial parameter
representation model to remove redundancy, cutting down 4.28% ~
11.78% of the parameter bitrate while increasing the audio quality:
MUSHRA by 2. 6 points and ODG by 1. 1 grades averagely.

On perceptible spatial information estimation, the dissertation
builds the Binaural Cue Physiological Perception Model ( BCPPM) based
on spatial hearing theory, overcoming defects of perception entropy theo-
ry which based on monaural hearing model. Then proposes Spatial Per-
ception Entropy (SPE) and its computation method, which advancing
the theory and practice of spatial audio coding technology.

On binaural cues representation, the dissertation proposes a com-
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plex extension of MDCT based on conjugate window function through the
basis function “sum split” technique, resolving the difficulty to obotain
energy and phase information in MDCT. Then provides a fast MDCT-
MDST conversion algorithm for the high efficiency representation based
on sparse transition matrices and complexity reduced from O ( N*) to
O(N) while increasing the audio quality: MUSHRA by 2. 07 points and
ODG by 0. 4281 grades averagely.

On coding architecture design, the dissertation proposes a parallel
filter bank-share Analysis-by-Synthesis ( ABS) structure, connecting
more closely the spatial parameter coder and the core coder, reducing
5% of system delay, 38% ~86% of operation complexity.

The theoretical and technological advancements of this dissertation
may hopefully back the national mobile audio development; enhance
China’s core competence in the fast growing global mobile audio industry

and the related international standardization process.

Keyword: Mobile Audio; Spatial Audio Coding; Perceptual Entropy ;

Binaural Cues; Modified Discrete Cosine Transform
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