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Implementation of 2-D Incoherent Imaging using Hilbert
Transform based on Two-Pupil Optical Heterodyne Scanning
System
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Abstract

The Hilbert transform, which has been hitherto discussed in coherent imaging, is for the first time
investigated in the context of incoherent imaging. Because the Hilbert transform of the information is
superposed coherently with the original light field. We present a two-pupil optical heterodyne scanning system
and analyze mathematically the design of its two pupils such that the optical system can perform the Hilbert
transform on incoherent objects. In this paper, we review and formulate the definition of an analytic signal
of a function and from which we can obtain the Hilbert transform of the function. and we analyze the design
of pupils so as to obtain the Hilbert transform and show some 2-D simulations. Computer simulation results
of the idea clarify the theoretical results.
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H-re, real part of halogrm
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Fig. 2. Real part of hologram

H-im, imag part of hologram
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Fig. 3. Image part of hologram
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Fig. 4. Real part of hologram using H-c

H-irn, irrimg part of hologram using H-o

O3 5. =24ZRIUS U8 BRI Y

Fig. 5. Image part of hologram using H-c
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