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Encoding and Reconstruction of Lensless Off-Axis Fourier
Hologram Based on the Theory of Compressed Sensing
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Abstract High computational complexity is the bottleneck of the holographic display. Aiming at the problem, a new
hologram coding and reconstruction algorithm based on compressed sensing theory and lensless Fourier transform is
proposed. Lensless off-axis Fourier hologram is generated by computer, and then the hologram is sampled and
reconstructed by the theory of compressed sensing. At last, the original image is reconstructed by the hologram. The
advantage of this method is that only some useful sampling coefficients of the hologram is used to reconstruct the
original image well, which solves the problem of large volume of sampling data of the sensor and achieves the goal of
reduction of the computational complexity. Simulation results show that the correlation coefficient of reconstructed
image with 20% compressive sampling rate is 0. 85; when compressive sampling rate of hologram with 50% , the
coefficient reaches 0. 9999. In addition, a holographic reconstruction system is built to verify the hologram
compression sampling theory. The experimental results indicate that the original image can be clearly reconstructed
by the system, which proves the feasibility of the method.
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Fig. 2 (a) Original image; (b) hologram;

(¢) uncompressed reconstruction image
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Fig. 3 Reconstructed holograms under different compression sampling rates.
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Fig. 4 Reconstructed original images under different compression sampling rates.

(a) 20%; (b) 23%; () 25%;3(d) 30%;(e) 40%;(H) 50%

# 1 REE4RAERT 1 PSNR fil NC
Table 1 PSNR and NC under different compression

sampling rates

Compressive

PSNR /dB NC
sampling rate /%
20 34,9922 0. 8547
23 48. 8403 0.9707
25 67.1150 0. 9995
30 67.4043 0.9997
40 67.8922 0.9998
50 68. 4361 0.9999
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Fig. 5 Schematic diagram of holographic

reconstruction system

0209015-4



LI

e T A4 SRR R 94 T I8 s Tl L o 4 R R 5 A

-

--

P 6 AN [ I 40 SR e 5T T 4 R AT AR 1 B IAT AR

(a) RFE4E; (b) 20%; (¢) 30%; (d) 40%;

(e) 50%; (D 60%; (g) 70%
Fig. 6 Reconstructed image of reproduced hologram under different compression sampling rates.

(a) Uncompressed; (b) 20%; (¢) 30%; (d) 40%; (e) 50%; (D) 60%; (g) 70%
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