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Abstract A phase-only encoding method based on one-dimensional grating function is proposed. Based on double-
phase hologram encoding technique, the complex amplitude image is encoded into a phase-only image, and then the
image is directly loaded into the spatial light modulator for image reconstruction. During the optical reconstruction, a
4-f system with a low pass filter is used to select the diffraction order, and the first order diffraction component is
chosen for reconstruction. The one-dimensional grating encoding function can improve the energy of the first order
diffraction component. The quality of the reconstructed images is increased because there is no interference from
zero-order information of the phase element. The numerical and experimental results show that the encoded
amplitude and phase of the complex object can be reconstructed effectively, and the power of the first order
diffraction got from the proposed method is higher than that of two-dimensional checkboard encoding function.
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Table 1 First order diffraction component power encoded from two kinds of sampling functions mW
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Fig. 1 Schematic of optical system
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Fig. 2 Numerical simulation for two-dimensional complex amplitude reconstruction. (a)(e) Initial amplitudes;
(b) () initial phases; (c)(g) reconstructed amplitudes; (d)(h) reconstructed phases; (i) phase encoding image of initial
amplitude (a) and initial phase (b); (j) phase encoding image of initial amplitude (e) and initial phase (f)
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Fig. 3 Three-dimensional multi-plane objects and their Fresnel hologram
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Fig. 4 Three-dimensional object hologram and its encoded phase-only hologram. (a) Amplitude image;

(b) phase image; (c) encoded phase-only hologram
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Fig. 5 Simulated and experimental reconstructed images at different planes. (a) Simulation, d =20 cm;
(b) simulation, d =15 cm; (c) simulation, d =10 cm; (d) simulation, d =5 cm; (e) experiment, d =20 cm;

(f) experiment, d =15 cm; (g) experiment, d =10 cm; (h) experiment, d =5 cm
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