wo 2023/086795 A1 | AI] 000 TR0 OO OO

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property 3J

Organization
=

International Bureau

(43) International Publication Date
19 May 2023 (19.05.2023)

(10) International Publication Number

WO 2023/086795 A1

WIPO I PCT

(51) International Patent Classification:
HO4N 21/2343 (2011.01) HO4N 21/4402 (2011.01)
HO4N 21/25 (2011.01) HO4N 21/466 (2011.01)
HO4N 21/2662 (2011.01) GOG6N 3/045 (2023.01)

(21) International Application Number:
PCT/US2022/079500

(22) International Filing Date:
08 November 2022 (08.11.2022)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:
63/277,545 09 November 2021 (09.11.2021) US
17/981,292 04 November 2022 (04.11.2022) US

(71) Applicant: NETFLIX, INC. [US/US]; 100 Winchester
Circle, Los Gatos, California 95032 (US).

(72) Inventors: BAMPIS, Christos G.; 100 Winchester Circle,
Los Gatos, California 95032 (US). LI, Zhi; 100 Winchester
Circle, Los Gatos, California 95032 (US).

(74) Agent: CAREY, John C. et al.; Artegis Law Group, LLP,
7710 Cherry Park Drive, Suite T104, Houston, Texas 77095
Us).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,

84

AOQ, AT, AU, AZ, BA, BB, BG, BI, BN, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CV, CZ, DE, DJ, DK, DM,
DO, DZ, EC, EE, EG, ES, FIL, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IQ, IR, IS, IT, IM, JO, JP, KE,
KG, KIL, KN, KP, KR, KW, KZ, LA, LC, LK, LR, LS, LU,
LY, MA, MD, MG, MK, MN, MW, MX, MY, MZ, NA, NG,
NI, NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS,
RU, RW, SA, SC, SD, SE, SG, SK, SL, ST, SV, SY, TH,
TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, WS,
ZA,ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, CV,
GH, GM, KE,LR,LS, MW, MZ,NA,RW, SD, SL, ST, SZ,
TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, ME, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI,
SK, SM, TR), OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN,
GQ, GW, KM, ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

(54) Title: TECHNIQUES FOR RECONSTRUCTING DOWNSCALED VIDEO CONTENT

A 400

(57) Abstract: Invarious embodiments an endpoint application reconstructs down-

| upscaling CNN as

Obtain an encoded churk coresponding to a chunk of a source video from a
CDN. where the encoded chunk is optionally associated with scaler ID
metadata
402

I

Execute a decoder on the encoded chunk to generate a decoded chunk that
corresponds to the chunk of the source video
404

caler 107
metadata?

| Identify 2 “jointly” trained upscaling CNN based on the scaler ID metadata
408

Designate the
jointly trained

Jointly
frained upscaling

. 7
aprimary upscaler QNN availaole

412

Identify any upscalers having the same type s zero or more training scalers
based on the scaler ID metadata
414

Designate an Designate an

available identified
upscaler as a
primary upscaler
418

available upscaler
asaprimary |e—
upscaler

420

Any
Tentified upscale
available?
416

1 1

Execute al 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

!

| Store and/or playback the reconstructed chunk |
424

FIGURE 4

scaled videos. The endpoint application accesses metadata associated with a por-
tion of a downscaled video that has a first resolution and was generated using a
trained downscaling convolutional neural network (CNN). The endpoint applica-
tion determines, based on the metadata, an upscaler that should be used when up-
scaling the portion of the downscaled video. The endpoint application executes the
upscaler on the portion of the downscaled video to generate a portion of a recon-
structed video that is accessible for playback and has a second resolution that is
greater than the first resolution.



