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ABSTRACT

Subjective evaluation of noise as part of a multidisciplinary design cycle permits human perception
to influence design, and can help direct the development of noise mitigation technology. Such evaluations
require time histories that can be presented to listeners for their consideration. Unfortunately, acoustic
analyses used in design are typically not well suited for this purpose because results are often available only
in the frequency domain as power spectra, or as integrated metrics. Prediction-based sound synthesis offers a
means of transforming frequency domain analysis data to the time domain, making it suitable for auditioning.
When presented within an immersive virtual environment, it not only enables acousticians and engineers in
other disciplines to subjectively evaluate the effect of design changes on acoustic performance, but also can
be used to effectively convey noise impact to stakeholders and the affected population.

The ingredients necessary to synthesize virtual environments for acoustic design are discussed in the
talk. Tonal and broadband sound synthesis methods are presented. Relevant propagation effects including
absolute delay, Doppler shift, atmospheric absorption, spreading loss, and binaural simulation are also
considered. Finally, the system architecture needed to integrate all elements within a real-time, three-
dimensional, immersive virtual environment is presented. Recent NASA Langley applications to aircraft
community noise and interior acoustics are discussed.
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