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Li Junchang"’, Gui Jinbin"*', Song Qinghe', Xia Haiting"’, Wang Xiaoshi', Ju Qinyu’,
Wu Jiaxue', Peng Yudi'
'Department of Physics, Faculty of Science, Kunming University of Science and Technology, Kunming 650500,
Yunnan, China;

*Yunnan Key Laboratory for Disaster Reduction in Civil Engineering, Kunming 650500, Yunnan, China

Abstract Image plane digital holographic detection is an important application of coherent light imaging. However, due
to the spatial filtering of coherent transfer function, charge coupled device (CCD) cannot detect the complete image light
field when the exit pupil size of the imaging system 1s small. Moreover, using the current popular theory that the amplitude
distribution of the image light field can only be calculated, the image light field with amplitude and phase distribution which
is convenient for optical detection can not be reconstructed. A method of designing specific illumination light is proposed
based on the analysis of coherent light imaging theory. Using the proposed method, the object plane detection area can be

complete imaging by optical system. By combining the hologram of object illumination light with the proposed method,

the ideal image light field which is convenient for practical detection can be reconstructed.

Key words holography; diffraction calculation; coherent light imaging; digital holography
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Fig. 2

Comparison of CCD experimental measurement images of plane wave illumination and spherical wave illumination when

aperture is at position P,. (a) Plane wave illumination; (b) spherical wave illumination
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Fig. 4 Theoretical simulation and experimental measurement images of spherical wave illumination reconstructed image when aperture

is at P, position (image width is 4. 14 mm). (a) Reconstructed image phase of simulated hologram; (b) reconstructed image phase

of experimental hologram; (c) phase of analog ideal image; (d) phase of ideal image reconstructed by experiment
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Fig. 5 Theoretical simulation and experimental measurement images of plane wave illumination reconstructed image when aperture is

at P, position (image width is 4. 14 mm). (a) Reconstructed image phase of simulated ideal image; (b) reconstructed image phase

of experimental ideal image
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