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Abstract In order to avoid the error introduced by the imaging system in traditional pinhole type point diffraction
interferometer, a lensless imaging algorithm is proposed. The algorithm can retrieve the phase of the interferograms
captured by CCD without the imaging system. On the basis of the plane wave spectrum theory, we can obtain the
interferogram of the exit pupil conjugate location by constructing a virtual imaging conjugate relation. Simulation and
experimental results show that the proposed lensless imaging algorithm can remove the edge diffraction fringes and
the central diffraction effects in the interferogram, and the coherent noise can be eliminated as well. With this
lensless imaging method, we can remove the interference imaging system in the pinhole type point diffraction
interferometer which is difficult to design and fabricate. Besides, this algorithm can also effectively guarantee the
high accuracy of pinhole type point diffraction interferometer.
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Fig. 1 Light path diagram of pinhole type point diffraction interferometer for testing spherical forms
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Fig. 5 (a) Interferogram obtained by interference of a bunch of spherical wave with aberration and a bunch

of ideal spherical wave; (b) interferogram obtained by two bunches of spherical

waves collimated to plane waves
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Fig. 10 Experimental setup of pinhole type visible light diffraction interferometer
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Fig. 12 (a) Interferogram collected by the lensless imaging system; (b) interferogram retrieved by the lensless algorithm
(c) interferogram collected by the imaging system with lens
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