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300

Determine one or more mutually exclusive component set(s) associated
with a luma-chroma color space
302

v

Determine at least one of a luma sampling factor or a chroma sampling
factor based on a preprocessing specification
304

v

For each component set, determine an initial untrained or pre-trained
version of an associated ML model based on the corresponding
sampling factor
306

v

For each companent set, determine and append a reconstruction function
to the associated ML model to generate an associated training network
308

v

Perform any number and/or types of operations on any number of
training images to determine image patches represented in the luma-
chroma color space
310

v

Distribute the image patches across any number of batches and select
the first batch
312

v

Select the image patches included in the selected batch
314

v

For each selected image patch, configure each training network to
generate reconstructed data corresponding to the associated component
set based on the selected image patch
316

A

Joint training?
318

FIGURE 3A
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For each ML model, compute a
loss for each selected image
patch based on the reconstructed
data corresponding to the
associated component set and

Compute a joint loss for each
selected image patch based on
the reconstructed data derived
from the selected image patch

326

derived from the selected image
patch

v

320

!

For each ML model, compute a

Compute a joint cost based on
the joint losses
328

cost based on the associated

v

reconstruction losses
322

!

For each ML model, update any

Update any number of the
parameters of each ML model
based on the joint cost
330

number of the parameters of the
ML model based on the
associated cost
324

-
L )

332

336

Last batch?

Last epoch?

Select the next
batch
334

Select the first
batch
338

Yes

340

Store the more recent version of each ML model in a trained model
database as a trained preprocessor for the associated component set
that is optionally associated with any number and/or types of
characteristics

FIGURE 3B
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~_ 500

Partition a source video into source images
502

A 4

Based on a preprocessing specification, perform component-based
preprocessing of each source image in a luma-chroma color space to
generate preprocessed images
504

\ 4

Aggregate the preprocessed images to generate a spatially preprocessed
video
506

Perform zero or more temporal preprocessing operations on the spatially
preprocessed video to generate a preprocessed video
508

A
Store the preprocessed video and/or transmit the preprocessed video to a

video encoder and/or any number of other software applications
510

FIGURE 5
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Determine one or more mutually exclusive component set(s) that
collectively specify the luma, chroma,, and chromas components of a
luma-chroma color space
602

v

For each component set, determine a spatial processor that complies with

a preprocessing specification and includes, without limitation, one or more

trained preprocessors and/or one or more non-ML preprocessors
604

v

Select a first source image
606

v

Perform any number and/or types of operations on the selected source
image to determine luma data, chroma, data, and chroma, data
> 608

¥

Cause each spatial processor to generate preprocessed data
corresponding to the associated component set based on at least one of
the luma data, the chromaq data, or the chromay data
610

!

Aggregate the preprocessed luma data, the preprocessed chromaj data,
and the preprocessed chroma, data to generate a preprocessed image
corresponding to the source image
612

Select the next
— source image
616

source image?

Store each preprocessed image and/or transmit each preprocessed image
to any number of software applications
618

FIGURE 6



