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Surface Shape Measurement by Phase-Shifting Digital Holography with Dual

Wavelength
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A new method for surface contouring is proposed and verified by experiments. It uses phase-
shifting digital holography with dual wavelength. Two digital holograms are recorded before and
after wavelength shift provided by current tuning of a laser diode and the difference of the phases
reconstructed with each of the wavelengths are derived numerically to deliver contours of a
diffusely reflecting surface. Since normal incidence can be employed, the method does not need
subtraction of tilt component from the phase difference and is free from shadowing effect
compared with the dual incidence method.
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Fig.1 Setup of phase-shifting digital holography.
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Fig. 2 Coordinate systems for hologram recording and
image reconstruction.
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Fig. 3 Principles of surface shape measurement by dual
wavelength phase-shifting digital holography.
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Fig. 4 Setup for contouring by dual wavelength phase-
shifting digital holography.
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Fig.5 Wavelength and intensity variations against injec-
tion current.
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Fig. 6 Object of measurement.
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Fig. 7 Intensity and phase of the reconstructed images for
different injection currents.

s

Fig. 8 Distribution of phase difference.
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Fig.9 Intensity and phase difference of the pingpong ball
with a mask.
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Fig. 10 Effect of noise reduction of the phase difference
and cross-sections.
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Fig. 11 Results from phase-unwrapping.
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