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Development of a multi-scale 3D dynamic measurement system using multiple lasers
with different wavelengths

Xia, Peng
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In this study, we have developed a calibration-based phase-shifting digital
holography system using multiple lasers with different wavelengths. This system enables
high-precision three-dimensional dynamic measurements at multiple scales in the depth direction. The

proposed method allows for the simultaneous recording of holograms and fringe patterns to calibrate
the phase-shifting amounts of multiple wavelengths in a single shot. Additionally, we have
introduced an algorithm that automatically extracts and corrects the size of object wave spectra in
the Fourier domain. The effectiveness of this algorithm has been validated through computer
simulations. As part of our application, we conducted dynamic deformation measurements on a metal
test specimen, achieving a measurement range of up to 2.1y m in the depth direction for
discontinuous objects.
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