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Optical Sectioning Capability of the Endoscope-Based Speckle
Quasi-Confocal System
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Abstract: The sectioning capability of the endoscope-based speckle quasi-confocal system (EBSQCS) is studied.
Based on the theory of speckle quasi-confocal microscope (SQCM), the influence of endoscope on the discipline of
speckle quasi-confocal microscope speckle fluctuation is discussed, and analytical expression is derived to describe the
relationship between optical structure of endoscope and the axial resolution of Endoscope-based speckle quasi-confocal
system. The axial resolution curve is also obtained by experiment of Endoscope-based speckle quasi-confocal system
with a fiber bundle. The full width at half maximum (FWHM) of Endoscope-based speckle quasi-confocal system
resolution curve is 2. 3 times of that of speckle quasi-confocal microscope when the endoscope has a magnification of 4
times and fiber diameter of 5 pm, which is in accordance with the theory. The experimental result shows that

eEndoscope-based speckle quasi-confocal system has the quality of axial optical sectioning.
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Fig. 1 Endoscope-based speckle quasi-confocal system

diagram. The inset (a) depicts the optical structure of
endoscope part; the inset (b) depicts the speckle field
around the focal plane, and the inset (c¢) depicts the

imaging principle of the endoscope part
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Fig. 2 Axial resolution curves (a) and the ratio of axial resolution Ky to K; (b) for different N
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Fig. 3 Axial resolution curves of endoscope-based speckle

quasi-confocal system and speckle quasi-confocal microscope
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