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An apparatus for super resolution
imaging includes a convolutional
neural network (104) to receive a low
resolution frame (102) and generate a
high resolution illuminance component
frame. The apparatus also includes a
hardware scaler (106) to receive the
low resolution frame (102) and
generate a second high resolution
chrominance component frame. The
apparatus further includes a combiner
(108) to combine the high resolution
illuminance component frame and the
high resolution chrominance
component frame to generate a high
resolution frame (110).
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VARIATIONAL INFERENCING BY A BT -

DIFFUSION MODEL b o
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process at least one observation through & reverse denoising
diffusion process of a diffusion model to approximate a distribution

of data for the at least one observation, wherein the diffusion
maodel uses variational inference to approximate the distribution of
data
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output the distribution of data
104

Diffusion models are machine learning algorithms

that are uniquely trained to generate high-quality data
from an input lower-quality data. For example, they
can be trained in the image domain, for example, to
perform specific image restoration tasks, such as
inpainting (e.g. completing an incomplete image),
deblurring (e.g. removing blurring from an image),
and super-resolution (e.g. increasing a resolution of
an image), or they can be trained to perform image
rendering tasks, including 2D-to-3D image
generation tasks. However, current approaches to
training diffusion models only allow the models to be
optimized for a specific task such that they will not
achieve high-quality results when used for other
tasks. The present disclosure provides a diffusion
model that uses variational inferencing to
approximate a distribution of data, which allows the
diffusion model to universally solve different tasks
without having to be re-trained specifically for each
task.
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& Systems and methods of the present disclosure include | ! *5
providing higher levels of detail (LODs) for generated | [ Golor—)
three-dimensional (3D) models, such as those 5 E oume |
represented by neural radiance fields (NeRFs). A 3D ™ Density ||
model may be presented to a user in which the user AP
may request additional LODs, such as to zoom into
the image or to receive information about features

within the image. A request to generate finer levels of Render
detail may include using one or more diffusion models nz
to generate images at higher resolutions and/or to
hallucinate finer details based on information
extracted from the original image or text prompts. _
Newly generated images may then be added to a set of Oi@“
images associated with the 3D models to enable later
model generation to have finer details.
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& Described are systems and methods for
training a machine-learning model to
generate image of biological samples,
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and systems and methods for
generating enhanced images of
biological samples. The method for
training a machine-learning model to
generate images of biological samples
may include obtaining a plurality of
training images comprising a training
image of a first type, and a training
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image of a second type. The method é‘g 1%% A
may also include generating, based on %g Eg o)
the training image of the first type, a Bz CPE -3
plurality of wavelet coefficients using £E iz 2
the machine-learning model; B2 a %
generating, based on the plurality of ° )
wavelet coefficients, a synthetic image
of the second type; comparing the
synthetic image of the second type
with the training image of the second
type; and updating the machine-
learning model based on the '
comparison.
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Disclosed are a super-resolution microscopic imaging
method and apparatus, a computer device, and a
storage medium. The method includes the following
steps: collecting a fluorescent signal sequence of a set
of samples to be observed; determining the number of
iterations of deconvolution; performing an iteration
of pre-deconvolution on each frame of an initial
image in the fluorescent signal sequence before
outputting when the iteration reaches half of the
number of iterations; performing two reconstructions
on the output image; and performing a second
iteration of deconvolution on the image after the two
reconstructions before outputting when the iteration
reaches the number of iterations or half of the number
of iterations. The present disclosure, with advantages
of non-parameterization, high throughput, and high
resolution, can overcome the shortcomings and
deficiencies of the prior art, and can be widely
coupled to various imaging modalities, such as
acoustic microscopy, that is, photoacoustic and
ultrasound microscopic imaging technology.
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Estimate a background of the fluorescent signal using a wavelet

tansfomation and remove background noise
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Determine the numbcer of iterations of deconvolution

v
Perform an iteration of pre-deconvolution on each frame of an initial / Slhut
mage in the flunreseent signal sequence hefore outputting when the
iteration reaches half of the number of iterations

51

Perform two reconsiructions on the output image 4

v
Perform a second iteration of deconvolulion on the image after the (wo //'“""

reconstructions before outputting when the iteration reaches the number
of iterations or half of the number of iterations
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Method of surgical system power management,
communication, processing, storage and display
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i & Examples described herein may include a surgical
computing device that directs data communications
to surgical networks. The surgical computing device
may include a processor that is configured to
determine a present network locus, wherein the
present network locus is any of a first surgical
network or a second surgical network; identify a
data communications session; determine a surgical
data type of the data communication session,
wherein the surgical data type is any of a first type
of surgical data or a second type of surgical data,
and direct the data communications session to the
first surgical network if the surgical data type is the
first type of surgical data or to the second surgical
network if the surgical data type is the second type
of surgical data.
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