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Abstract Compressive imaging is a new imaging method based on the compressive sensing theory, which has the
advantage of sparse/compressible image reconstruction with far fewer measurements than traditional Nyquist
samples. By analyzing the existing Bernoulli and Toeplitz matrix, we propose a novel sparse trinary Toeplitz matrix

with random pitch for phase mask. Simulation results show that novel phase mask matrices, comparing with Bernoulli
and Bernoulli-Toeplitz phase mask matrices, almost have the same signal-to-noise ratio.
Key words

But with dramatical

reduction of the number of independent random variables and the number of non-zeros entries, the novel matrix is

more conducive to data transmission and storage and easy for hardware implementation. Even more, the

reconstruction time is only about 21 % ~66 % to that of original matrices.
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Table 2 Comparison of different phase mask

matrices with TV-minimization

Signal-to-noise ratio /dB

Phase mask matrix o= °=0.01 ¢*=0.1
Bernoulli /dB 33.58 19. 15 3.05
BT /dB 31.65 27.60 10. 39
Ry, /dB 35. 36 28.41 10. 53
Ry, /dB 33. 84 28. 62 10. 58
Ry, /dB 31. 14 25.27 10. 57
Ry /dB 30.71 26. 44 10. 06
Ry /dB 28. 67 26.67 10.92
R:;/dB 31. 38 28.35 10. 44
Ry /dB 35.09 29.06 10. 10
Ry, /dB 33.21 29.75 10.13
Ry, /dB 26. 94 26.19 10. 93
Ry, /dB 34.12 26.19 10. 64
Ry, /dB 32. 80 26.93 10. 53
Ry /dB 31. 88 26.07 10. 57
Ry, /dB 26.43 26.95 11. 04
Ryi5/dB 34.02 30. 06 10. 74
Ry /dB 33.24 26.70 11.59
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66%
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