087140656 A3 |00 0000 OO

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

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
20 November 2008 (20.11.2008)

(10) International Publication Number

WO 2008/140656 A3

(51) International Patent Classification:
HO4N 7/26 (2006.01) HO4N 7/46 (2006.01)
HO4N 7/36 (2006.01)

(21) International Application Number:
PCT/US2008/003850

(22) International Filing Date: 24 March 2008 (24.03.2008)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:
60/921,644 3 April 2007 (03.04.2007) US

(71) Applicant and

(72) Inventor: DEMOS, Gary [US/US]; 10720 Hepburn Cir-

cle, Culver City, CA 90232 (US).

(74) Agents: KENDRICK, Mark, R. et al.; Pillsbury
Winthrop Shaw Pittman LLP, 725 South Figueroa Street,
Suite 2800, Los Angeles, CA 90017-5406 (US).

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

AOQ, AT, AU, AZ,BA, BB, BG, BH, BR, BW, BY, BZ, CA,
CH, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE,
EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID,
1L, IN, IS, JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC,
LK, LR, LS, LT, LU, LY, MA, MD, ME, MG, MK, MN,
MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH,
PL, PT, RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, SV,
SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN,
ZA, 7M, 7ZW.
(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB,GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MT, NL,
NO, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG,
CIL, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:

with international search report

before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments

(88) Date of publication of the international search report:
31 December 2008

(54) Title: FLOWFIELD MOTION COMPENSATION FOR VIDEO COMPRESSION

517

-;'{

bi-grthogonal
‘subband Wavelet,
Several Levels

Optinal Downsize to
~~ Base|Layer Resolution

Layer 1{Driginal)

" Laye} 1 Resotution

o Optional Flowfield Motion Compensation

bl
Y oo\

H

Decoded Base

100

Optimal Upsize to Lager 1
Resolytior
/a a\codec
[4 e.0. DWT 97
Subtract — . bi-orthagonat
subband Wavelet,
2 Several Levels
HT 5O

i Gptonss o ot Gompensatiah
Optishal Downsize to 399

07
0;4“3! Upsize to Full

Decoded Layer 1

f@ag;" [j

3/4

52 Rasolution

T

gg—~Lodec:
Subact S5O
ublract bi-orthogonal

I, S sy

f)p!ional Flowfietd Motian Compensation

Original
Fult Resolution

(i

Figure (3)

\ /37»0 RS

— Add —»

322

Decoded Full Resolution

Multi-Resolution Layered Coding
Using Optimal Resizing Fitters and

Quantized Codec {e.g. DWT 97 bi-orthugonal
suhband Wavelet Coding) and Gptional Flowfieid

Motion Gompensation

(57) Abstract: Motion compensation for video compression using a "flowfield" comprising a per-pixel field of motion vectors and
confidence values. Flowfields can be quantized transform coded for compression motion compensation. Encoding-only flowfields
match with one or more previous and subsequent frames to determine both modulation for resolution- enhancing layers, as well
as sharp/soft filtering for an original image, a base layer, and for resolution-enhancing layers. Encoding-only flowfields can be
used with various codec types by using the flowfield motion vector length and confidence to drive sharp/soft filters to improve
& efficiency via in-place noise reduction. Pixels may be displaced using encoding-only flowfields to nearby frames, and weighted for
efficient noise reduction. Encoding-only flowfields are discarded after their use in encoding, and therefore do not require coded bits.
Encoding-only flowfields can be applied to all frame types, including intra, predicted, forward flowfield-predicted "F" frames, and
g multiply-predicted "M" frame types, and improve intra coding efficiency.
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