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Optical technologies have been increasingly utilized
in biomedicine, including diagnosis, therapy, and
surgery. In almost all of these applications, photons
need to propagate some distance in tissue. There-
fore, the capability of focusing or demodulating
light information plays an essential role, largely
determining the sensitivity and spatial resolution of
these techniques. This has always been desired yet
considered challenging within or through thick bi-
ological tissues due to the strong scattering of light.
However, research has shown that the seemingly
random scattering and the resultant speckle pat-
terns are indeed deterministic within a certain
temporal window. This finding has inspired quite a

few exciting approaches, such as iterative wavefront
shaping, optical phase conjugation, transmission
matrix measurement, and adaptive optics to reverse
or compensate for the scattering-induced phase
distortions, or to reconstruct high-resolution images
through or within scattering media. Although it is
still in its infancy, development in this field has al-
ready shown its potentials to reshape biomedical
optics from imaging, sensing, therapy, treatment,
and manipulation. Nevertheless, the endeavor is
still on. There are still many challenges ahead to
make this field beneficial for real applications. A
deeper understanding of scattering, novel technol-
ogies, and creative applications are indeed in need.
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In this Special Issue, four review and seven
original research articles are selected. For example,
some have reviewed the recent progress for deep-
tissue high-resolution focusing and imaging based
on adaptive optics and wavefront shaping,' point
spread function deconvolution,” and artificial intel-
ligence.? Implementations for fast wavefront shap-
ing* have also been summarized towards the goal of
applications in dynamic scattering media and living
biological tissues. Original studies presented in this
issue span from the development of technology® and
optimization algorithm®” to applications for high-
resolution imaging®'? and fiber sensing.'’ Overall,
they represent a diverse set of works reflecting a
broad range, albeit not the full picture, of the state
of the art and direction of the field. We, thereby,
strongly recommend you these articles to have a
glimpse or close eye into this challenging yet excit-
ing dream of seeing deep and seeing clearly into
biological tissue.
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