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Abstract Super-resolution digital holography recording system can break through the limit of system resolution and
improve the resolution of system. At present, in order to get high spectrum of object with CCD, designing different
super-resolution recording system is an active area of research. Basing on sampling theorem and angular spectrum
diffraction theory, the design of super-resolution digital holography recording system is discussed. The research
result show that no matter how to design the system. the recording system have a optimization size value of the
equivalent CCD. The resolution can not be improved when the equivalent CCD size is large than the optimization
value. Based on the research result, the optimized design method of super-resolution recording system is presented.
With the numerical reconstructed complex amplitude superposition method, the reconstruction images of different

equivalent CCD sizes are presented. The experimental result is consistent with the theoretical analysis.
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Fig. 1 Diagram of recording digital hologram with CCD
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Fig. 2 Experimental configuration for

super-resolution holography
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Table 1 Line pair number per 1 mm of USAF 1951

Number of group

Number of line

0 1 2 3 4 5 6 7
1 1 2 4 8 16 32 64 128
2 1.12 2.2 4. 49 8.98 17.95 36 71.8 144
3 1.26 2.5 5. 04 10. 1 20.16 40. 3 80. 6 161
4 1. 41 2.8 5.66 11.3 22.62 45.3 90.5 181
5 1. 59 3.2 6.35 12.7 25.39 50. 8 102 203
6 1.78 3.6 7.13 14.3 28.51 57 114 228
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Table 2 Spectrum of different equivalent CCD sizes

Best recording distance d=64. 37 mm, experimental recording distance =65 mm, optimization width of CCD L,=7. 85 mm

Equivalent width of CCD L,/mm

Max frequency into equivalent CCD /mm™

1 1

Max frequency recorded by CCD /mm™

L, =L=4.76
L,=2L=9.52
L,=3L=14.28

70.02
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Fig. 3 Synthetic intensity image with different equivalent CCD sizes. (a) L,=L;
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