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Fig. 1 Optical setup of phase-shifting digital holography.
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Fig. 2 Algorithm for the investigation of quantization effect.
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Fig. 3 Input image (uniform intensity).

Overall views of (a) intensity and (c) phase.
Cross-sectional profiles of (b) intensity and (d) phase at y=511.
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Fig. 4 Intensity of reconstructed image.
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(a) Uniform input intensity. (b) 8-level input intensity.
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Measurement Error Due to Quantization by Image Sensor
in Phase-shifting Digital Holography
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Abstract: We proposed the phase measurement system using digital holography to observe quantitatively phase
objects such as optical devices and living cells. In digital holography, interferogram is recorded by an image sensor
with finite gradation, and it is numerically reconstructed by a computer. In order to measure imperceptible phase
change, we investigate the intensity and phase errors due to quantization of the interferogram by simulation. One of
the measurement samples has uniform intensity and varying phase, and the other has varying intensity and phase.
The intensity and phase errors of reconstructed image become smaller as the quantization bit number increases. In
case of the sample with varying intensity, we find that the errors of intensity and phase become larger and smaller,
respectively, as the intensity of the sample increases. We also investigate the reason why the effect of quantization

bit number depends on the original image by comparing the hologram histograms.

Key Word: Phase-shifting digital holography, image sensor, CCD, quantization, measurement error



