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Abstract The wavefront modulation system, which swiftly and flexibly performed the wavefront measuring and
shaping in a coherent time, is vital in biomedical and optical communications. This high-speed wavefront modulation
system, in particular, sets the basis for the effective application of coherent beams in the rapidly-changing scattering
media, and digital micromirror devices combined with computed holography are an efficient method for the

implementation of this technology. In this study, first, the importance, research advancement, and the application
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features of the holographic methods were specifically discussed, existing challenges in the holographic algorithm

were summarized, and the trend of the binary computed holography was forecasted.
computed holography

Bl

of high-speed wavefront modulation at coherent optical areas were introduced; thereafter, various binary computed

holographic methods used in the current wavefront modulation technique were reviewed. The principles and the
=]
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Fig. 1 Traditional diffractive optical elements used in the generation of vortex beam. (a) Spiraling phase plate;

(b) simulated phase pattern; (c) holographic grating
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Fig. 2 Real images for two spatial light modulators.

(a) Liquid-crystal spatial light modulator; (b) digital

micromirror device
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Fig. 3 Trait of DMD as an optical switch and its inner structure
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Fig. 4 Principle of focusing light through scattering medium. (a) Random speckle formed by the unmodulated beam through

scattering medium; (b) focusing light obtained by the modulated beam through scattering medium
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Fig. 5 Comparison of focusing effect between slow and high-speed wavefront modulation systems when light travels through a

transient medium™”’. (a) (b) Holograms recording in a low or high-speed wavefront modulation system; (c) (d) intensity

profiles after optically reading the corresponding holograms
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Fig. 6

DMD-based high-speed wavefront modulation system™. (a) Simplified schematic; (b) optical path schematic of the

recording step; (¢) optical path schematic of the playback step
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. (a) Gray value normalization of grayscale hologram; (b) specific algorithm

execution process
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(a) (b) (c) Theoretical high-order Bessel beams; (d) (e) (f) coding results of Lee algorithm; (g) (h) (i) coding results of

optimized Lee algorithm
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Fig. 10 Schematic diagrams of the super-pixel method”". (a) In the DMD plane, the light field E(z) corresponds to the off and

on states of the micromirrors; (b) schmetic of aperture positioned on the Fourier plane; (¢) phase responses of the three

pixels indicated by grey squares; (d) response of superpixel in the target plane, in which E,, .. is the sum of the three

pixels’ responses
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