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Wavelet-Based Autofocus Algorithm for Terahertz Digital
Holographic Imaging

Xue Kai Li Qi Wang Qi

(National Key Laboratory of Tunable Laser Technology . Harbin Institute of Technology .,
Harbin . Heilongjiang 150081, China)

Abstract Autofocus technique is one of the key techniques in digital hologram, which can achieve fast imagine
capture and accurate reconstruction. A new wavelet-based autofocus algorithm for terahertz (THz) digital holographic
imaging is proposed based on the analysis of focus and defocus characteristics, which mainly concentrates on
coefficient of high frequency and low frequency wavelet transform. The new autofocus algorithm of this focus
measure is compared with five classic digital hologram autofocus algorithms according to the THz image with and
without noise, also comments are attached. The analysis and comparison of the simulation show that the new wavelet-
based autofocus algorithm has the following features: a better unimodality, a fineness sharpness and a stronger

performance of anti-noise.
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Fig. 1 Schematic for digital hologram imaging
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Fig. 2 Schematic for wavelet transform of the black-white grid image. (a) Wavelet transform;

(b) black-white grid image; (c¢) wavelet transform of the black-white grid image
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Fig. 3 Data used in simulation. (a) Intensity image of the simulated target; (b) one hologram;

(c) intensity distribution of the object wave on record plane
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Fig. 5 Intensity distribution without and with noises on record plane . (a) Without noise; (b) Gaussian noise;

(¢) salt and pepper noise; (d) Poisson noise
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Fig. 6 Reconstruction images from the object wave on record plane without and with noises when =90 mm.

(a) Without noise; (b) Gaussian noise; (c¢) salt and pepper noise; (d) Poisson noise
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(a) Without noise; (b) Gaussian noise; (c) salt and pepper noise; (d) Poisson noise
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