8%,
UCL ﬁ

L5 Processing of binary fringe patterns obtained by phase-shifting  :=0

< time-averaged shearography on vibrating objects v

From vibration
2 to identification

Murielle Kirkovel”, Stéphanie Guérit?”, Laurent Jacques?, Jean-Francois Vandenrijt!, Fabian Languy?, Christophe Loffet3, Marc Georges!

iICteamn

ICentre Spatial de Liege—Université de Liege, Liege Science Park, B-4031 Angleur, Belgium
?Institute of Information and Communication Technologies, Electronics and Applied Mathematics (ICTEAM) - Université catholique de Louvain (UCL), B-1348 Louvain-la-Neuve, Belgium
3V2i S. A., Liege Science Park, B-4031 Angleur (Liége), Belgium

SUMMARY

Shearography is a full-field strain measurement technigue which can be used in vibration analysis. In our case we apply a method which combines the time-averaging
and phase-shifting techniques (PSTA). The PSTA method does not require shifting the phase of reference beam in synchronization with the object. A simple
interferometer designed for usual NDT application can be used. PSTA produces binary phase patterns where the phase changes are related to the zeroes of a Bessel J,
function, typical of time-averaging. However, the contrast and resolution are better compared to traditional time-averaging. In a previous paper, we have shown that
this is particularly useful in vibration testing performed under industrial conditions because fringe patterns are noisier than in quiet laboratory environments. This works
goes a step further in proposing a processing method for estimating the vibration amplitude, for helping non-experts to identify vibration modes. Since shearography
measures the spatial derivative of displacement, spatial integration is required. Prior to that, different processes like denoising, binarization, automated nodal line
detection and amplitude assignment are applied. Results are demonstrated on results obtained in laboratory and industrial conditions.
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PRE-PROCESSING: PHASE ROTATION AND DENOISING
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