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In this study, the following three topics were investigated: (1) optical
measurement method; (2) optical data processing; and (3) acoustical signal processing. For
measurement, a novel methodology, injecting gas in air, is proposed for simultaneously visualizing
sound and air flow. A nonlinear-optimization-based accurate phase-retrieval method is also proposed
to improve the performance of phase-shifting interferometry. Moreover, a signal processing method is

proposed to recover acoustical information from multiple measurements. While these methods achieved
much improvement of optical sound measurement, some analysis and processing methods for acoustical
signals were also investigated, which indicated the improved potentiality of optical sound
measurement.
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