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A 300
Generate a downscaling CNN and an upscaling CNN based on a scale factor
302
v

Generate a training network that includes the downscaling CNN, the upscaling
CNN, and zero or more training upscalers that implement the scale factor
304

v

Extract image patches from training images, distribute the image patches across
any number of batch(es), and select the first batch
306

v

For each image patch in the selected batch, execute the downscaling CNN on
the image patch to generate a corresponding downscaled patch am
308

v

For each image patch in the selected batch, independently execute the upscaling
CNN and each training upscaler on the corresponding downscaled patch to
generate corresponding reconstructed patch(es)

310

v

For each image patch in the selected batch, compute corresponding loss(es)
based on the image patch and the corresponding reconstructed patch(es)
312

v

Compute an iteration loss based on the loss(es) corresponding to the image
patch(es) in the selected batch and then update learnable parameters of both the
upscaling CNN and the downscaling CNN based on the iteration loss

314
Last batch? Select the next batch |
316 318 "
Yes
Last epoch? Select the first batch |
320 322 g
Yes

Store the downscaling CNN as a trained downscaling CNN associated with the
scale factor, store the upscaling CNN as a trained downscaling CNN associated
with the scale factor, transmit the trained downscaling CNN to a backend
application, and transmit the trained upscaling CNN to any number of endpoint
applications
324

FIGURE 3
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A 400

Obtain an encoded chunk corresponding to a chunk of a source video from a

CDN, where the encoded chunk is optionally associated with scaler ID

metadata
402

v

Execute a decoder on the encoded chunk to generate a decoded chunk that
corresponds to the chunk of the source video

404

Scaler ID

No

metadata?
406

Yes

Identify a “jointly” trained upscaling CNN based on the scaler ID metadata

408

<

Designate the
jointly trained
upscaling CNN as
a primary upscaler
412

trained upscaling
CNN available?

Identify any upscalers having the same type as zero or more training scalers

based on the scaler ID metadata
414

€

Designate an
available identified
upscaler as a
primary upscaler
418

Any
identified upscaler
available?
416

A

Designate an
available upscaler
as a primary
upscaler
420

A 4

Execute at least the primary upscaler on the decoded chunk to generate a
reconstructed chunk having a target resolution and corresponding to the

chunk of the source video
422

v

Store and/or playback the reconstructed chunk

424

FIGURE 4




