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Speech measurement is a common method of information acquisition in daily life. For speech
acquisition various devices have been developed. However, in the case of disaster relief and crime
prevention security, it is necessary to acquire speech from a long distance. In such case, the ordinary
speech acquisition method is not useful. Here, using a laser Doppler vibrometer (LDV) to acquire
speech in distance by measuring the vibration cause by sound source was proposed. Since the laser
beam has straightness, it can measure the sound from very far away.

However, there are several problems in this technology. Since the sound quality of the observed
speech depends on the vibration characteristics of the object, speech component is lacking in the
small amplitude response frequency bands. Also, when irradiating an object with a rough surface,
the intensity of the reflected light is reduced that noise mixed. Therefore, to obtain high-quality
speech, it is necessary to apply speech enhancement processing for the observed speech.

In this paper, we proposed 3 speech enhancement methods for LDV using deep learning. In the
case that the irradiated object is known, we propose 2 methods based on the spectral and waveform,
respectively. The spectrum-based method first restores the power spectrum and then restores the
phase spectrum. Waveform-based method first suppressing noise in the low frequency bands and
then estimate the high-frequency component. In case of irradiated object is unknown, the envelope
of the power spectrum of enhanced speech is first estimated. Then, the power spectrum is
reconstructed using extracted fundamental frequency and reconstructed envelope. Finally, the phase
spectrum is estimated from the power spectrum and the enhanced speech is generated.

Objective evaluations are carried out to evaluate the three proposed methods. As the results of the
experiments, the effectiveness of the proposed method was confirmed.



