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Derivatives-Based Autofocus Algorithms
Abstract

for the Digital Holographic Imaging
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(College of Applied Mathematics & Physics , Beijing University of Technology, Beijing 100124, China)

Prewitt gradient (PRG) and Tenebaum gradient (TEG) criteria functions, together with the angular spectrum
reconstruction routine can form two types of efficient and reliable autofocus algorithms.

Four derivatives-based autofocus criteria functions are proposed through bringing several applicable
=]

computational methods of derivatives into the study of autofocus algorithms for the digital holographic imaging. By
analyzing the transfer of noise produced during recording in phase shifting digital holography, the impact of noise on
the derivatives-based autofocus algorithms is investigated. The results from the simulation and experiment indicate
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(b)salt and pepper noise; (c) Gaussian noise; (d) Poisson noise
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Fig. 4 Reconstructed images from the object wave on CCD plane without and with noises when d=80 mm
(a) Without noise; (b)salt and pepper noise; (c¢) Gaussian noise; (d) Poisson noise
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Aberration
Criterion Unimodality Sharpness Time /s
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Fig. 6 Data from the optical experiment. (a) Hologram
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intensity of the object field on CCD plane
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Table 4 Quantitative appraisal of autofocus curves in Fig. 8

Aberration
Criterion Unimodality Sharpness Time /s
/mm
SQG 0.5 0 3 41,2
PRG 0 1 54,3
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FFG 1 4 190.0
ASL 0.5 0 8 47.2
D5L 0 1 5 55.1
DOL 0 0 5 56.0
FFL 1 0 5 195.0
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