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ABSTRACT

Intelligent acoustics technologies form an integrated
platform that combines advanced acoustics simulation,
signal processing, and artificial intelligence, each

guided by physical acoustics, computational acoustics,
and psychoacoustics, to enhance the vibroacoustic
performance of engineering systems. A current trend

in engineering design is to target not only functional
improvements, but also human perception and
environmental impact, which creates the need for
optimization across all levels of design. This includes
materials, structures, connecting mechanisms, operation,
control, self-diagnosis, and human-system interfaces. The
intelligent acoustics framework includes technologies not
only for intelligent design optimization at each level but
also for intelligent system-level integration of design and
evaluation, making it uniquely positioned to address the
modern engineering design requirements.

This presentation will illustrate the capabilities of
intelligent acoustics through three research examples.
First, an acoustical holography-based reduced-order
sound source characterization model is presented for
intelligent virtual engineering design. Second, convex
formulation techniques are explored for the efficient
development of intelligent active noise control systems
with high channel counts and realistic engineering
constraints. Third, artificial intelligence-based fault
diagnosis methods are introduced to improve system
safety and enhance human comfort. Together, these
examples demonstrate how intelligent acoustics
technologies can transform the design, operation, and user
experience of modern engineering systems.




