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In recent years, deterioration of concrete structures has become a social problem, and there is a
demand for a non-contact, non-destructive method for inspecting internal defects in concrete structures.
In our noncontact acoustic inspection, a target surface of concrete is vibrated with strong aerial sound
waves, the vibration velocity distribution is measured two-dimensionally using a scanning laser
Doppler vibrometer. Then, after time-frequency gate process, acoustic features quantities (vibrational
energy ratio and spectral entropy) are calculated. By analysis using them, it has become possible to
detect and visualize internal defects from a long distance (5-30 m). Traditional spectral entropy has no
problem in evaluating the fluctuation of spectral entropy value within the same measurement condition
or a measurement plane. However, it was not possible to directly compare and evaluate the spectral
entropy values because the meaning of the upper and lower limit of spectral entropy values are
ambiguous between different measurement conditions and different objects. To solve this, we
introduce normalized spectral entropy. It will become possible to compare the values in different
measurement conditions and different objects on the same scale, and it becomes possible to statistically
evaluate a healthy part of concrete as well as detect defects.
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