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In microscopy, a method that is capable of attaining wide
field of view with high temporal resolution and low pho-
totoxicity is called structured illumination microscopic
(SIM). In endoscopic imaging, the exceptionally wide
FOV and large DOF are critical due to the very nature of
endoscopic imaging and the samples they image and ex-
plore. Hence, to explore the possibility of achieving su-
per resolution in endoscopic images at wide FOV and
large DOF is of great interest.

The research group of Prof. Zhaowei Liu from the Uni-
versity of California San Diego propose and demonstrate
a novel method called speckle structured illumination en-
doscopy utilized for achieving super resolution in images
acquired during the process of endoscopy. introduce two
fibers in a standard white light endoscope (WLE) to de-
liver high resolution speckles to illuminate the object.

The wide FOV and the large DOF is obtained in this
study along with super resolution by fashioning the opti-
cal light sources, namely, the multimode fibers carrying
the random illumination patterns from the laser in an ori-
entation to not only cover a wide FOV and DOF but also
give rise to large angle interference between the illumina-
tion beams which contributes to achieving super resolu-
tion in imaging. The significance of this work mainly lies
in enhancing image resolution at optimal imaging param-
eters of a wide field of view and large depth of field, as
wide and large as a typical white light endoscope may al-
low in comparison to the existing high-resolution endo-
scopic state of the art which have very limited field of
view and depth of field in its image examination and ac-
quisition. Additionally, the system in this study does not
rely on any specific properties of the specimen or sample,
therefore, any sample can be used for imaging further
broadening its potential impact and influence.
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