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Abstract

Coded apertures have been exploited in various imaging modalities to enhance their performance. The
unique paradigm of data acquisition and imaging reconstruction in coded-aperture imaging has extended the
operating spectral range and enabled a myriad of applications, especially where conventional imaging
systems are inapplicable. This presentation briefly reviews the coded-aperture imaging technique and
concentrates on our recent efforts to build next-generation photoacoustic and optical coded-aperture
imaging systems. The first part of this presentation will touch on coded-aperture photoacoustic microscopy
(PAM). | will discuss schemes of spatial encoding and multiplexing that benefit PAM by improving image
quality [Opt. Lett. 39, 430 (2014)], by enabling measurement of physiological biomarkers [J. Biomed. Opt. 21,
020501 (2016); J. Biomed. Opt. 18, 096004 (2013)], and by enhancing the imaging speed and depth [Opt.
Lett. 38, 2683 (2013); Opt. Lett. 39, 5499 (2014)]. In the second part of this presentation, | will discuss the
development and applications of compressed ultrafast photography (CUP) [Nature 561, 74 (2014); Science
Adv. 3, e1601814 (2017)]—the world's fastest single-shot receive-only camera—imaging at up to 10 trillion
frames per second [Light-Sci. Appl. 7, 42 (2018)]. | will also present recent implementation of the concept of
CUP in dynamic transmission electron microscopy [Micron 117, 47 (2019)] and optical microscopy with
standard CCD/CMOS cameras [Opt. Lett. 44, 1387 (2019)]. Their prospects in biomedical applications will also
be briefly discussed.
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