(43) International Publication Date

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

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2013/106190 A1

18 July 2013 (18.07.2013) WIPO I PCT
(51) International Patent Classification: (74) Agents: DOLBY LABORATORIES, INC. ¢t al.; Intel-
HO04N 7/26 (2006.01) lectual Property Group, 100 Potrero Avenue, San Fran-
(21) International Application Number: cisco, California 94103-4813 (US).
PCT/US2012/071086 (81) Designated States (unless otherwise indicated, for every
. . kind of national protection available). AE, AG, AL, AM,
(22) International Filing Date: AO, 151", AU, Ag, BA, BB, BG, BH), BN, BR, BW, BY,
20 December 2012 (20.12.2012) BZ, CA. CH. CL, CN, CO. CR, CU, CZ, DE, DK, DM,
(25) Filing Language: English DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
) HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
(26) Publication Language: English KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
(30) Priority Data: ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
61/584,806 9 January 2012 (09.01.2012) US NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU,
61/584,805 9 January 2012 (09.01.2012) US RW, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ,
™, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,
(71) Applicant: DOLBY LABORATORIES LICENSING ZM, ZW.
CORPORATION [US/US]; 100 Potrero Avenue, San . o
Francisco, California 94103-4813 (US). (84) Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
(72) Inventors: YE, Yan; 5001 Pearlman Way, San Diego, GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,

California 92130 (US). YIN, Peng; c/o Dolby Laborator-
ies, Inc., 100 Potrero Avenue, San Francisco, California
94103-4813 (US). HE, Yuwen; 13135 Kellam Court,
Apartment #40, San Diego, California 92130 (US). GISH,
Walter C.; c/o Dolby Laboratories, Inc., 100 Potrero
Avenu, San Francisco, California 94103-4813 (US).
TOURAPIS, Alexandros; 939 Coventry Circle, Milpitas,
California 95035 (US).

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, MK, MT, NL, NO, PL, PT, RO, RS, SE, SL, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ, GW,
ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

as to applicant'’s entitlement to apply for and be granted a
patent (Rule 4.17(i1))

[Continued on next page]

(54) Title: HYBRID REFERENCE PICTURE RECONSTRUCTION METHOD FOR SINGLE AND MULTIPLE LAYERED

wo 20137106190 A 1[I I/ N0F V00000 0000 00 R O

VIDEO CODING SYSTEMS
- 180
100~ R (400 770~ - Enh Layer
VOR i Coor A Enh Layer | Bilstream
Signal Space ? ¥DR s
ig: 4 i Conversion Encoder
i VDR RPU /f140 Interdayer £ 3 j‘iQG
! PARAMETER | 137 ey RETEIENCE | Reforence
! ESTIMATION RPU Pic Picture 1 755
e Processing Store ™
2o g SDR-»VDR [ (Enh) | VDRRPU
i % i Map}pmg iR B!tS{FB&T
ez | 132
a” 1 Chroma I Ty
T Upsampling |7} vl 160
g0l -133 Reference § /'%"
1 4 Picture
! (Base)
| Bese) 189,
é 110 150 Base Layer
SDR! E . 3 Bitstream
Signal 5 Base Layer SDR Encoder E

(57) Abstract: An inter-layer reference picture is generated either by considering an inverse mapped signal from a base layer, a tem-
poral signal from an enhancement layer, or a combination of both.



WO 20137106190 A1 WA 00T O 0O A AR

— as to the applicant's entitlement to claim the priority of Published:
the earlier application (Rule 4.17(iii)) —  with international search report (Art. 21(3))




10

15

20

25

30

WO 2013/106190 PCT/US2012/071086

HYBRID REFERENCE PICTURE RECONSTRUCTION METHOD FOR SINGLE
AND MULTIPLE LAYERED VIDEO CODING SYSTEMS

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] The present application is related to U.S. Provisional Patent Application No.
61/584,806 filed 9 January 2012 for “A Hybrid Reference Picture Reconstruction Method for
Single and Multiple Layered Video Coding Systems” and 61/584,805 filed 9 January 2012
for "Context Based Inverse Mapping Method for Layered Codec", Applicants’ Docket Nos.
D11129USP1 and D11128USPI, filed on even date herewith; International Application No.
PCT/US2010/026953 for "Layered Compression Of High Dynamic Range, Visual Dynamic
Range, and Wide Color Gamut Video", filed on March 11, 2010; U.S. Patent Application No.
13/091,311 for "Compatible Compression Of High Dynamic Range, Visual Dynamic Range,
and Wide Color Gamut Video", filed on April 21, 2011; U.S. Provisional Application No.
61/582,614 for “Specifying Visual Dynamic Range Coding Operations And Parameters”,
filed on January 3, 2012; and International Application No. PCT/US2011/048861 for
"Extending Image Dynamic Range", filed on August 23, 2011, the disclosure of each of
which is incorporated herein by reference in its entirety.

TECHNICAL FIELD

[0002] The present invention relates to video coding. More particularly, an embodiment of
the present invention relates to a hybrid reference picture reconstruction method for single
and multiple layered video coding systems.

BRIEF DESCRIPTION OF DRAWINGS

[0003] FIGS. 1 and 2 depict an example multi-layer encoding system and multi-layer
decoding system, respectively.

[0004] FIG. 3 depicts an inverse mapping from SDR (Standard Dynamic Range) to VDR
(Visual Dynamic Range).

[0005] FIG. 4 depicts a method of generating an enhancement layer picture in accordance
with embodiments of the present disclosure.

[0006] FIG. 5 depicts a flowchart of encoding in accordance with embodiments of the present
disclosure.

[0007] FIG. 6 depicts a flowchart of decoding in accordance with embodiments of the present
disclosure.

[0008] FIGS. 7 and 8 depict a single layer video coded with reference picture reconstruction.
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[0009] FIGS. 9 and 10 depict another example multi-layer encoding system and multi-layer
decoding system, respectively.

[0010] FIG. 11 depicts an example bit depth scalable encoding system.

DESCRIPTION OF EXAMPLE EMBODIMENTS

[0011] As used herein, the term "Standard Dynamic Range" (SDR) may refer to a dynamic
range corresponding to current standard video systems (e.g., ITU-T Rec. 709, sSRGB, and so
forth).

[0012] As used herein, the term "Visual Dynamic Range" (VDR) may refer to a perceptual
upper bound for distributed content conveying full color gamut and bounded instantaneous
dynamic range.

[0013] As used herein, the terms "position”, "pixel position”, and "pixel location" are used
interchangeably.

[0014] As used herein, the term "original signal" may refer to a signal which is provided to a
coding system (e.g., not derived from mapping or inverse mapping).

[0015] As used herein, the term "temporal signal" may refer to previously decoded pictures
or a region of a previously decoded picture from a layer (e.g., base layer or enhancement
layer) relative to a current signal under consideration.

[0016] As used herein, the term "quality level" may include, by way of example and not of
limitation, metrics such as dynamic range, bitrate, and resolution, among other commonly
accepted measures of quality.

[0017] As used herein, the terms "region" and "partition" are used interchangeably and may
refer to a pixel, a block of pixels (such as a macroblock or otherwise any defined coding
unit), an entire picture or frame, a collection of pictures/frames (such as a sequence or
subsequence). Macroblocks can comprise, by way of example and not of limitation, 4x4,
8x8, and 16x16 pixels within a picture. In general, a region can be of any shape and size.
[0018] An example method of segmenting a picture into regions, which can be of any shape
and size, takes into consideration image characteristics. For example, a region within a
picture can be a portion of the picture that contains similar image characteristics. Specifically,
a region can be one or more pixels, macroblocks, or blocks within a picture that contains the
same or similar chroma information, luma information, and so forth. The region can also be
an entire picture. As an example, a single region can encompass an entire picture when the
picture in its entirety is of one color or essentially one color.

[0019] As used herein, the phrase "bit depth" may refer to number of bits associated with a

particular signal (e.g., an image or region thereof). Each pixel in a lower dynamic range
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representation of an image is generally associated with a lower bit depth than each pixel in a
higher dynamic range representation of the image. However, it may also be possible for two
signals with differing dynamic ranges to have the same bit-depth. By way of example and not
of limitation, consider a case with 8 bits per pixel. A lower dynamic range may allow pixel
values of range [25, 205] whereas a higher dynamic range may allow pixel values of range [0,
255]. The dynamic ranges are different, but the number of bits per pixel is the same in the
above example.

[0020] As used herein, the term "higher priority layer" may refer to a layer that is coded prior
to the coding of the present layer. Consequently, the higher priority layer is available to
provide inter-layer information for inter-layer prediction of the present layer.

[0021] As used herein, the term "first layer” is defined herein to refer to any layer, such as a
base layer or an enhancement layer, whereas the term "second layer" is defined herein to refer
to any layer of lower priority than the first layer. The first layer can be a base layer while the
second layer can be an enhancement layer. Alternatively, the first layer can be an
enhancement layer while the second layer can be another enhancement layer of lower priority
than the first layer.

[0022] As used herein, the phrases "intra prediction” and "spatial prediction" are used
interchangeably and may refer to utilizing already coded neighboring regions in the same
video signal (e.g., picture, slice) to predict a current region of the video signal under
consideration. Intra prediction may exploit spatial correlation and remove spatial redundancy
inherent in the video signal. Spatial prediction may be performed on video regions of various
sizes and shapes, although block based prediction is common. For example, H.264/AVC in
its most common, consumer oriented profiles allows block sizes of 4x4, 8§x8, and 16x16
pixels for spatial prediction of the luma component of the video signal and allows a block
size of 8x8 pixels for the chroma components of the video signal.

[0023] As used herein, the phrases "inter prediction” and "temporal prediction" are used
interchangeably and may refer to utilizing video regions from neighboring video frames from
reference pictures stored in a reference picture buffer to predict a current video region. Inter
prediction may exploit temporal correlation and remove temporal redundancy inherent in the
video signal. An example of inter prediction comprises motion prediction. Similar to intra
prediction, temporal prediction also may be performed on video regions of various sizes and
shapes. For example, for the luma component, H.264/AVC allows inter prediction block sizes

such as 16x16, 16x8, 8x16, 8x8, 8x4, 4x8, and 4x4.
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[0024] According to several embodiments of the disclosure, inter-layer prediction systems
and methods adapted for use in layered video coding systems are provided. Embodiments of
the disclosure can be utilized, by way of example and not limitation, in Visual Dynamic
Range (VDR) coding systems, Frame Compatible Full Resolution (FCFR) 3D coding
systems, and layered coding systems such as bit depth scalable systems, dynamic range
scalable systems, Scalable Video Coding (SVC) systems (see reference [1], incorporated
herein by reference in its entirety) and Multiview Video Coding (MVC) systems. It is noted
that VDR coding systems will be used as example coding systems that utilize inter-layer
prediction systems and methods according to embodiments of the present disclosure.
However, other coding systems can also utilize these inter-layer prediction systems and
methods.

[0025] FIGS. 1 and 2 depict an example multi-layer encoding system and multi-layer
decoding system, respectively. Specifically, FIGS. 1 and 2 depict an example VDR (Visual
Dynamic Range) 2.x codec. FIGS. 9 and 10 depict another example multi-layer encoding
system and multi-layer decoding system, respectively. Specifically, FIGS. 9 and 10 depict an
example VDR 1.x codec. Each of FIGS. 1-2 and 9-10 depicts encoding/decoding systems
comprising a base layer and an enhancement layer, where the base layer may contain image
information having a lower quality level and the enhancement layer may contain image
information having a higher quality. Encoders (150 and 170 in FIG. 1) and decoders (240 and
270 in FIG. 2) associated with each of the layers can be encoders and decoders such as
motion compensated prediction video encoders and decoders (MPEG-2, H.264, and so forth).
[0026] With reference to FIG. 1, inter-layer prediction (130) in a VDR coding system can
involve an inverse mapping process such as that performed by a bit depth scalable codec. In
particular, an embodiment of the disclosure can generate (140) a reconstructed reference
picture for use in inter-layer prediction.

[0027] In a VDR 2.x codec (such as depicted in FIG. 1 and FIG. 2), an inter-layer reference
picture can be generated in an RPU (Reference Processing Unit) (140 in FIG. 1, 220 in FIG.
2) to be used in an enhancement layer for inter-layer prediction. In an example where a base
layer is a 4:2:0 8 bits SDR (Standard Dynamic Range) signal and an enhancement layer is a
4:4:4 12 bits VDR signal, first chroma upsampling by interpolation is performed at the base
layer from 4:2:0 8 bits to 4:4:4 § bits, then inverse mapping (130 in FIG. 1, 210 in FIG. 2) is
performed from the base layer 4:4:4 8 bits to the enhancement layer 4:4:4 12 bits to generate
a picture. Afterwards, the generated picture can be stored in a reference picture buffer (190 in

FIG. 1, 250 in FIG. 2) and can be used by the enhancement layer as an inter-layer prediction.
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The conversion (130 in FIG. 1, 210 in FIG. 2) from SDR to VDR, comprising chroma
upsampling followed by inverse mapping, can be performed in the RPU (140 in FIG. 1, 220
in FIG. 2) and can have an impact on coding efficiency.

[0028] It should be noted that an original input to the encoding system can be, for instance, a
VDR signal (100) captured by a camera, and this VDR signal (100) can be forward mapped
(112) to an SDR signal (110) for compression and/or display purposes because many
consumer devices are compatible with the SDR signal (110).

[0029] With continued reference to FIG. 1, the encoding system depicted in FIG. 1 is
configured to receive video signals at a lower quality level (110) and a higher quality level
(100). It should be noted that the lower quality level signal (110) can be inverse mapped
(112) to generate the higher quality level signal (100) or, alternatively, the higher quality
level signal (100) can be forward mapped (112) to obtain the lower quality level signal (110).
[0030] Prior to encoding of the higher quality level signal (100) by the enhancement layer
encoder (170), a color space conversion (120), which is optional, may be performed by a
color space conversion module (120) to convert the higher quality level signal (100) from one
color space (e.g., an input color space) to another color space (e.g., an encoding color space).
For example, the color space conversion (120) can convert from an XYZ/RGB color space
associated with the higher quality level signal (100) to a YCbCr color space for encoding
purposes. Losses may occur during the color space conversion (120) due to rounding
operations. The encoding color space is generally selected for coding efficiency at the
enhancement layer encoder (170), where the encoding color space can be associated with
higher coding efficiency than the input color space.

[0031] The base layer encoder (150) is configured to encode and reconstruct the lower
quality level signal (110) while the enhancement layer encoder (170) is configured to encode
and reconstruct the higher quality level signal (100). Reconstructed base layer pictures can be
stored in a base layer reference picture buffer (160). Base layer reference pictures can be
utilized for prediction of base layer information and/or generation of an inter-layer reference
picture, where the inter-layer reference picture can be stored in an enhancement layer
reference picture buffer (190) and can be used for prediction (e.g., motion
estimation/compensation) of the enhancement layer.

[0032] Base layer reference pictures from the base layer reference picture buffer (160) can be
processed using an RPU (140). The RPU (140) processes the base layer reference pictures
based on parameters estimated by an RPU parameter estimation module (130). The RPU

parameter estimation module (130) can estimate, by way of example and not of limitation,
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inverse mapping parameters (131), chroma upsampling parameters (132), and various other
processing parameters (133) such as deblocking or decontouring parameters.

[0033] The RPU parameter estimation module (130) can be configured to estimate such
parameters based on the base layer reference pictures and an original (or optionally color
space converted) enhancement layer signal. For instance, the RPU parameter estimation
module (130) can be configured to apply different possible parameters (131, 132, 133) to a
base layer reference picture to predict an enhancement layer picture. A selection of
parameters (131, 132, 133) can be made by computing one or more costs (e.g., distortion
cost, rate-distortion cost, and so forth) based on a difference between the predicted
enhancement layer picture and the original (or optionally color space converted)
enhancement layer signal. Generally, a set of parameters (131, 132, 133) associated with a
lowest cost is selected. The RPU parameter estimation module (130) can also be configured
to encode and signal these parameters to a decoding system such as the decoding system
depicted in FIG. 2.

[0034] It should be noted that although the phrases "standard dynamic range" and "visual
dynamic range" are utilized, the phrases may refer to any lower dynamic range signal and
higher dynamic range signal, respectively. Additionally, the lower dynamic range signal may
be, but need not be, § bits while the higher dynamic range signal may be, but need not be, 12
bits.

[0035] By way of example and not of limitation, in FIG. 9, the enhancement layer encoder
can be an 8 bit encoder similar to the § bit base layer encoder. For instance, FIG. 9 depicts an
encoding system (900) that comprises a base layer associated with SDR signals (910) and an
enhancement layer associated with VDR signals (905). The VDR signals (905) can have
higher bit depth (e.g., 10 bits or 12 bits) than the SDR signals (910). A higher bit depth signal
can be predicted (915) based on reconstructed SDR signals of the base layer, and a residual
can be computed between the predicted higher bit depth signal and a corresponding VDR
signal from the original (or optionally pre-processed) VDR signals (905). The residual can
then be quantized (965) to convert from the higher bit depth to an 8 bit residual to be encoded
by the 8 bit enhancement layer encoder. The inverse mapping methods can be the same for
both FIG. 1 and FIG. 9.

[0036] FIG. 11 depicts an example bit depth scalable encoding system (1100) that comprises
a base layer and an enhancement layer. Specifically, the example bit depth scalable encoding
system (1100) provides a base layer associated with § bit image information and an

enhancement layer associated with 10 bit image information.
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[0037] An input to the bit depth scalable encoding system (1100) may comprise a 10 bit
source sequence (1105). The 10 bit source sequence (1105) can be forward mapped (1110) to
an 8 bit sequence representative of the base layer. At the base layer, images in the § bit
sequence can be subtracted (1115) via a arithmetic operation module (1115) from
corresponding inter or intra predicted base layer images to generate base layer residual
information. The base layer residual information may then be transformed (1120) and
quantized (1125) to generate base layer quantized transform residual information, which can
be entropy coded (1130) to generate an 8 bit base layer bitstream.

[0038] The quantized transform residuals can also be inverse transformed and quantized
(1135) and then added, via an arithmetic operation module (1130), to the predicted base layer
images to generate reconstructed base layer images. The reconstructed base layer images can
be optionally deblocked (1145) by applying a deblocking filter (1145) to the reconstructed
base layer images. Deblocking (1145) may be performed to remove artifacts (e.g., block
artifacts) in the reconstructed base layer images due to region-based operations (e.g., block-
based operations) generally performed on the base layer sequence.

[0039] The reconstructed (and optionally deblocked) base layer images, which in the
example above comprise § bit image information, can be inverse mapped (1155) to generate
predicted 10 bit enhancement layer images. The predicted enhancement layer images can be
subtracted from the original 10 bit source sequence (1105), via an arithmetic operation
module (1160), to generate enhancement layer residual information. The enhancement layer
residual information can be transformed (1165) and quantized (1170) to generate quantized
transform enhancement layer residual information, which can be entropy coded (1175) to
generate a 10 bit enhancement layer bitstream.

[0040] The 8 bit base layer bitstream and the 10 bit enhancement layer bitstream can be sent
to a decoding system as separate bitstreams or as a single bitstream (1185). The single
bitstream (1185) can be obtained from multiplexing (1180), via a multiplexer (1180), the base
and enhancement layer bitstreams to generate the single bitstream (1185). It should be noted
that the bitstream or bitstreams can also signal to a decoding system processing parameters
associated with each layer such as transformation parameters utilized by transformation
modules (1120, 1165), quantization parameters utilized by quantization modules (1125,
1170), and prediction parameters utilized by inter and/or intra prediction module (1150). A
decoding system may be configured to decode the bitstream or bitstreams from the encoding
system (500) based on information (e.g., processing parameters) signaled by the encoding

system (1100).
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[0041] Although each of the encoding and decoding systems depicted previously comprises
one base layer and one enhancement layer, additional base layers and/or enhancement layers
can be implemented. For instance, a dynamic range scalable codec may comprise a base layer
associated with image information having a first dynamic range, a first enhancement layer
associated with image information having a second dynamic range, and a second
enhancement layer associated with image information having a third dynamic range (and
possibly more base layers and/or enhancement layers), where the second and third dynamic
ranges can be of higher dynamic range than the first dynamic range. As another example, a
bit depth scalable codec may comprise a base layer associated with image information at, for
instance, 8 bits per pixel and at least a first and a second enhancement layer associated with
image information at, for instance, 10 bits per pixel. The embodiments of the present
disclosure can also be utilized in various other scalable codecs.

[0042] Many methods have been proposed for inverse mapping, such as polynomial mapping
(including linear mapping), table lookup, multivariate multiple regression (MMR), slope
offset power (SOP) (see references [2], [3], and [17], incorporated herein by reference in their
entireties), and so forth. But as depicted in FIG. 3, it may be difficult to map data from SDR
to VDR in some data range, for example, a dark or especially a bright range (300), where a
mapping plot is almost a vertical line and the SDR signal is almost saturated. But if a
temporal neighbor or neighbors of data/pixels that fall within some data range that may be
difficult to map from one dynamic range to another dynamic range are considered, the
mapping may be facilitated.

[0043] FIG. 4 depicts an example method for generating inter-layer reference pictures. The
method can consider information not only from a processed signal in a base layer (420) but
also temporal information (400) from one or more enhancement layer reference pictures
(430). The processed signal in the base layer (420) can comprise coded base layer images
whereas the temporal information (400) from the one or more enhancement layer reference
pictures (430) can comprise previously coded enhancement layer images. Information from
different layers (420, 430) can be fused together to construct a picture that can be utilized as a
reference for the enhancement layer (430).

[0044] It should be noted in FIG. 4 "POC (picture order count)" may refer to a variable that is
associated with each coded field and each field of a coded frame and has a value that is non-
decreasing with increasing field position in output order relative to a first output field of a

previous IDR (instantaneous decoding refresh) picture in decoding order or relative to the
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first output field of a previous picture, in decoding order, that contains a memory
management control operation that marks all reference pictures as "unused for reference".
[0045] By way of example and not limitation, an H.264/AVC [4] based VDR 2.x codec can
be considered, but the disclosure can also be applied to other bit-depth scalable codecs [5]-
[15] (each of which is incorporated herein by reference in its entirety) or combined with other
coding standard such as MPEG-2, HEVC, and so forth.

[0046] According to several embodiments of the present disclosure, an inter-layer reference
picture (440) can be filled by either a(n) (inverse) mapped SDR signal (410) of a current
picture from the base layer (420) or a temporal signal (400) from previously decoded pictures
in the enhancement layer (430), or both SDR signals (410) and temporal signals (400) can be
used in conjunction with each other. An inter-layer reference picture (such as 440) can be
segmented at a region level (e.g., macroblock, block of pixel or pixels, an entire picture, and
so forth), where each of these segments can be filled according to one or more of the methods
of the present disclosure.

[0047] In one embodiment, for each region defined in the inter-layer reference picture (440),
it may be possible to specify that a particular region be generated based on information from
the (inverse mapped) base layer signal (410), from the temporal signal (400), or a
combination of information from the base layer (410) and from the temporal signal (400).
[0048] FIG. 4 depicts an example of biprediction. Specifically, FIG. 4 depicts an inter-layer
reference picture (440) where one of the regions (e.g., 450) can be filled using information
from both an inverse mapped signal (410) and a temporal signal (400). It should be noted that
the term "biprediction" may refer to using both an inverse mapped signal together with a
temporal signal, as depicted in FIG. 4, or may also refer to using multiple temporal signals
together and/or multiple inverse mapped signals together to generate a particular inter-layer
reference picture or a region thereof.

[0049] It should be noted that in some codecs, such as those depicted in FIGS. 1 and 2, an
inter-layer reference picture (such as 440 in FIG. 4) can be put in a first position (denoted as
reference_index = 0), where a reference index equal to 0 usually requires fewer bits to code
than other reference index numbers. By processing a reference picture associated with
reference index 0 to better resemble the VDR signal in the enhancement layer, more regions
in the enhancement layer may select the same reference picture that is associated with a
reference index of 0, which can yield a reduction in number of bits used to code the reference
index. If this reference picture is good enough, it becomes possible to use only one reference

picture for the list. Roughly speaking, if the coding efficiency of one reference picture is
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almost similar to multiple reference pictures, it is possible to say that this one reference
picture is good enough. In a case where only one reference picture exists in that list, the
reference picture to utilize need not be specified, and thus bits need not be spent coding a
reference index..

[0050] According to several embodiments of the present disclosure, a decision is generally
made regarding which temporal signal (400) from among a plurality of temporal signals
should be utilized for generating a region of the inter-layer reference picture because there
might be temporal movement involved. There are several possible ways make such a
decision.

[0051] In one embodiment, the enhancement layer temporal signal (400) can be copied from
a collocated position in a previously decoded enhancement layer picture to a collocated
position in the inter-layer reference picture, assuming a motion vector that comprises a zero
vector. In another embodiment, a motion compensated enhancement layer temporal signal
can be copied. Specifically, a motion vector associated with the enhancement layer temporal
signal (400) can be applied to the enhancement layer temporal signal (400) to generate the
motion compensated enhancement layer temporal signal. Although enhancement layer
temporal signals depicted in FIG. 4 are from previously decoded enhancement layer images,
inverse mapped temporal signals from previously decoded base layer images can also be
utilized.

[0052] In one embodiment, the motion vector can be signaled explicitly to a decoder as part
of a bitstream. The motion vector can be in full precision (e.g, quarter pel) or reduced
precision (e.g., integer pel) to provide a tradeoff between distortion and bitrate cost, where
integer pel or quarter pel precision is relative to pixels in the enhancement layer. In another
embodiment, the collocated motion vector from the base layer (420) can be used, where the
motion vector may be scaled based on the relative resolution ratio between the base layer
(420) and the enhancement layer (430). This embodiment refers to applying a (scaled) motion
vector of the base layer to the enhancement layer temporal signal to form a motion
compensated enhancement layer temporal signal, where the scaled motion vector is
associated with a position (X, y) of the base layer signal and is applied to the same position (x,
y) of the enhancement layer temporal signal being motion compensated. An inter-layer
motion prediction process as defined in H.264/AVC extension SVC process can be used
when the base layer region is an inter-predicted region, that is, when the base layer region is
being generated from inter (temporal) prediction within the base layer and a corresponding

base layer motion vector may exist (see reference [1], incorporated by reference herein in its
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entirety). If the base layer (420) region is an intra-predicted region, the motion vector can be
assumed to be a zero vector or can be interpolated from neighboring regions. The above
methods can be combined together.

[0053] In one embodiment, the above methods can be used selectively for each region.
Consequently, explicit MVs (motion vectors) can be used for some regions while a prediction
from motion information associated with the base layer (420) can be used directly for other
regions. In another embodiment, both explicit motion vectors and the prediction from the
motion information associated with the base layer (420) can be used for the same region and
two pixel values, one pixel value corresponding to explicit motion vectors associated with the
enhancement layer reference pictures (430) and one pixel value corresponding to the
prediction from motion information associated with the base layer (420), can be averaged to
yield a more robust value for reference. A rate-distortion cost for each mode that is performed
including using explicitly signaled motion information only, base layer (420) motion
information only, and combining both types of motion information can be determined by
Equation (1). In general, a mode associated with a lowest cost can be selected.

[0054] Distortion(m) = Distortion(Orig, Prediction(m)) + Lambda*Rate(m) (1)
[0055] In Equation (1), m refers to mode of picture generation or picture region generation,
Lambda refers to the weight to bias between distortion and rate, Orig refers to the original
VDR signal (e.g., an original VDR image or a region of an original VDR image),
Prediction(m) refers to the constructed value of a corresponding image or region according to
mode m, and Rate(m) refers to a number of bits only used to signal the mode m (e.g., number
of bits used for encoding or signaling the mode m) to the decoder. The distortion can be
computed based on different error metrics such as SSE (sum of squared errors), SAD (sum of
absolute differences), or SATD (sum of absolute transform differences), among others.
[0056] Once processing has been performed using both the enhancement layer temporal
signal (400) and SDR mapped signal (410) to generate corresponding intermediate results
(e.g., intermediate pictures or regions thereof), a decision can be made as to which signal will
be used to fill the inter-layer reference. In one embodiment, a 1 bit flag can be used to
indicate which method is to be used. The unit for specification can be an macroblock or a
partition or a region. At an encoder, the rate-distortion cost (see reference [16], incorporated
by reference herein in its entirety) of using enhancement layer temporal signal (400) and SDR
mapped signal (410) can be compared, and the method which has the lower cost can be
selected. In another embodiment, the decision can be based on signal characteristics from the

base layer (420). Alternatively, the rate-distortion cost of using an enhancement layer
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temporal signal (400), inverse mapped SDR signal (410), and a signal comprising an average
of the enhancement layer temporal signal (400) and the inverse mapped SDR signal (410) can
be compared, and a mode (generally the mode associated with the lowest cost) can be
selected.

[0057] The decision can also be made based on the statistics of the signals, such as mean,
variance, edge or texture indicators. In one example, a mean of a macroblock or a region of
base layer signal (410) can be computed. If the mean is in between a pair of threshold pixel
values (threshold_1 and threshold_2), which means that the signal is in a defined range, the
SDR mapped signal (410) can be used. Otherwise, the temporal predicted signal (400) can be
used. Threshold pixel values can be trained beforehand or adjusted by analyzing data for a
sequence, a scene, a GOP, and so forth. Referring back to FIG. 3, and by way of example and
not of limitation, threshold_1 can be set at 50 and threshold_2 can be set at 200. For instance,
for an unsigned § bit integer, pixel values between 50 and 200 inclusive can be defined as the
middle range whereas pixel values below 50 and above 200 are outside of the middle range.
[0058] As a further example, a mean or other statistic of a macroblock or a region of the base
layer signal (410) may fall within one of a plurality of ranges, where each range is bounded
by a pair of threshold pixel values. In this case, the inverse mapped signal (410) can be
selected to fill the region within the enhancement layer reference picture (440) to be
generated.

[0059] At a decoder, the decoder can parse the syntax to determine the decision made by the
encoder and reconstruct the reference picture. Specifically, at the decoder, after parsing the
syntax, the decoder decides whether a given macroblock/region/partition was filled with an
enhancement layer temporal signal or an inverse mapped signal or a combination of both and
fill partitions in an inter-layer reference picture.

[0060] Embodiments of the disclosure can be used with bit-depth scalable video codec that
can be adapted to reconstruct both base layer and enhancement layer signals. For a single
loop decoding case such as SVC coding, if the single loop is at the base layer [10],
embodiments of the disclosure can be used as presented, where the term "single loop" may
refer to reconstructing an inter-coded region only at one layer. If the single loop is at the
enhancement layer [5], inverse mapping can only be used for the regions which are intra-
predicted at the base layer, because inter-predicted regions will only be reconstructed at the

enhancement layer and not at the base layer.
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[0061] An example of RPU syntax is depicted in Table 1 and Table 2.
[0062] Table 1 RPU Header Syntax

0

rpu_data_header() { Descriptor

ue(v)
ue(v)
ue(v)

u(l)

num_x_partitions_minus1
num_y_partitions_minus1
temporal_info_idc_pic
explicit_partition_flag

}

Table 2 RPU Data Payload
vdr_rpu_data_payload() { C Descriptor
for (y =0; y <=num_y_partitions_minusl; y + +) {
for ( x = 0; X <= num_x_partitions_minusl; x + +) {
if(temporal_info_idc_pic ==3)
temporal_info_idc 0 ue(v)
else
temporal_info_idc = temporal_info_idc_pic
if (temporal_info_idc == 1 Il temporal_info_idc ==2) {
mv_x 0 se(v)
mv_y 0 se(v)

OO0 |IO

1
if (explicit_parition_flag == 1)
use_temporal _idc 0 ue(v)
}/x
} Iy
1

[0063] In an RPU header, which method to be used to derive the motion information for the
enhancement layer temporal signal (400) and which method to be used for signaling a
partition can be indicated. In an RPU payload, an indication is provided as to whether the
partition is filled with the enhancement layer temporal signal (400) or an inverse mapped
signal (410) or a combination of both signals. If the partition is filled with the enhancement
layer temporal signal (400) only, motion information can be based on a temporal signal
derivation method.

[0064] temporal_info_idc_pic is a signal for a whole picture. temporal_info_idc_pic equal to
0 specifies that a enhancement layer temporal signal (400) is copied from a collocated
position of a reference picture at a closest temporal distance in the enhancement layer (430).
temporal_info_idc_pic equal to 1 specifies that a enhancement layer temporal signal (400) is
copied at the enhancement layer (430) from a smallest temporal reference index (excluding

the reference picture from RPU) in LIST_0 with explicit MV. temporal_info_idc_pic equal to
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2 specifies that a enhancement layer temporal signal (400) is copied at the enhancement layer
(430) with a derived MV from the base layer (420). temporal_info_idc_pic equal to 3
specifies that each region will have its own temporal_info_idc flag.

[0065] temporal_info_idc equal to O specifies that a enhancement layer temporal signal (400)
is copied from the collocated position of a closest reference picture in the enhancement layer
(430). temporal_info_idc equal to 1 specifies that a enhancement layer temporal signal (400)
is copied at enhancement layer (430) from a smallest temporal reference index (excluding the
reference picture from RPU) in LIST_0 with explicit MV. temporal_info_idc equal to 2
specifies enhancement layer temporal signal is copied at the enhancement layer (430) with a
derived MV from the base layer (420).

[0066] explicit_partition_flag equal to 1 specifies that one flag is used for each partition to
indicate whether an enhancement layer temporal signal (400), an inverse mapped signal
(410), or a combination of the signals (400, 410) is used to fill an inter-layer reference picture
(440). explicit_partition_flag equal to O specifies using signal characteristics from the base
layer (420) to derive whether an enhancement layer temporal signal (400) or an inverse
mapped signal (410) is used to fill inter-layer reference picture (440).

[0067] use_temporal_idc equal to O specifies that an inverse mapped signal (410) is utilized
to fill the enhancement layer reference picture (430). use_temporal_idc equal to 1 specifies
that an enhancement layer temporal signal (400) is utilized to fill the enhancement layer
reference picture (430). use_temporal_idc equal to 2 specifies that a combination of an
inverse mapped signal (410) and an enhancement layer temporal signal (400) is utilized to fill
the enhancement layer reference picture (430).

[0068] Examples of encoder and decoder flowcharts are depicted in FIG. 5 and FIG. 6. With
reference to FIG. 5, for each partition, first a decision can be made (S510) as to whether the
partition can be filled with an enhancement layer temporal signal or an inverse mapped signal
or the combination of both. Next, parameters can be set and the partition can be filled as
appropriate (S520). This process can be repeated (S500, S530) until all partitions in an inter-
layer reference picture are filled. The resulting inter-layer reference picture can then be stored
(S540) in a buffer. The enhancement layer can be encoded (S550) based on the resulting
inter-layer reference picture.

[0069] With reference to FIG. 6, syntax of a RPU header file can be parsed (610). Next,
based on the parsing result, a decision can be made (S620) as to whether the partition was
filled with an enhancement layer temporal signal or an inverse mapped signal or the

combination of both at an encoding side and signaled to a decoding side. This process can be
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repeated for all partitions (S600, S630). The resulting inter-layer reference piture can be
stored (S640) in a buffer. The enhancement layer can be decoded (S650) based on the
resulting inter-layer reference picture.

[0070] Embodiments of the disclosure can also be applied to a single layer codec. If there are
multiple reference pictures in the reference list, then the new reference picture can be
generated with previous reference pictures. RPR (Reference Picture Reconstruction)
information can be transmitted to a decoder as metadata information or encapsulated in RPU.
The reference picture reconstruction is based on region/partition.

[0071] For each region, a decision can be made regarding which reference picture should be
used to fill the region. In one example, consider that there are three reference pictures and
that there are regions in a new reference picture to be generated. Region 1 can be filled with
data from reference picture indicated wth reference index 0, region 2 can be filled with
reference picture data indicated with reference index 1, and region 3 can be filled with
reference picture data indicated with reference index 2. Alternatively, more than one of the
regions can utilize the same reference picture and/or more than one of reference picture can
be utilized to fill one region. Each region can use a different filling method as explained
above.

[0072] Any and all of the previously described methods may be used by an RPR to construct
a reference picture. By way of example and not of limitation, the reference picture to be
generated may be segmented into one or more regions. For each region, multiple versions of
the region of the reference picture to be generated can be generated. Each version can be
based on different previously decoded pictures. The region of the reference picture to be
generated may be filled either by selecting one version among the multiple versions of the
region or by combining two or more of the multiple versions (e.g., weighted average). This
process can be repeated for every region of the reference picture to be generated. The version
of the region that is selected for filling of the reference picture can be selected based on
computing a cost (e.g., rate-distortion cost) associated with each of the versions. The selected
version of the region generally corresponds to the lowest computed cost.

[0073] The motion information of a temporal neighboring picture can be used as implicit
motion information for motion information derivation, such as motion scaling according to
temporal distance. For explicit mode, the motion information of one region can be sent to
reduce overhead. Each reference picture can be refined by an RPR module. An original
reference picture (e.g., a reference picture from a reference picture buffer that has not been

processed by a RPR) can be regarded as a reference picture from the base layer in a layered
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codec, and other reference pictures can be regarded as temporal references from the
enhancement layer in the layered codec. FIG. 7 and FIG. 8 depict the encoder and decoder
with RPR functionalities.

[0074] FIG. 7 depicts an encoding system (700) comprising a reference picture
reconstruction module (705). The reference picture reconstruction module (705) is configured
to generate a reference picture, where each region (e.g., any coding unit such as macroblock,
block, slice, picture, and so forth) is filled based on information from one or more previously
decoded picture stored in a buffer (710). The new reference picture to be generated by the
reference picture reconstruction module (705) can be generated based on the various
embodiments previously described in the present disclosure. The new reference picture can
be used for prediction of image information (715) provided to the encoding system (700).
Encoding of the image information (715) into one or more bitstreams (720) can be based on
the new reference picture. Information associated with generating the new reference picture
can be signaled to a decoding system, such as the decoding system depicted in FIG. 8, for use
at the decoding side to decode the bitstream or bitstreams received from the encoding system.
[0075] The methods and systems described in the present disclosure may be implemented in
hardware, software, firmware, or combination thereof. Features described as blocks, modules,
or components may be implemented together (e.g., in a logic device such as an integrated
logic device) or separately (e.g., as separate connected logic devices). The software portion of
the methods of the present disclosure may comprise a computer-readable medium which
comprises instructions that, when executed, perform, at least in part, the described methods.
The computer-readable medium may comprise, for example, a random access memory
(RAM) and/or a read-only memory (ROM). The instructions may be executed by a processor
(e.g., a digital signal processor (DSP), an application specific integrated circuit (ASIC), or a
field programmable logic array (FPGA)).

[0076] All patents and publications mentioned in the specification may be indicative of the
levels of skill of those skilled in the art to which the disclosure pertains. All references cited
in this disclosure are incorporated by reference to the same extent as if each reference had
been incorporated by reference in its entirety individually.

[0077] The examples set forth above are provided to give those of ordinary skill in the art a
complete disclosure and description of how to make and use the embodiments of the hybrid
reference picture reconstruction method for single and multiple layered video coding systems
of the disclosure, and are not intended to limit the scope of what the inventors regard as their

disclosure. Modifications of the above-described modes for carrying out the disclosure may
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be used by persons of skill in the video art, and are intended to be within the scope of the
following claims.

[0078] It is to be understood that the disclosure is not limited to particular methods or
systems, which can, of course, vary. It is also to be understood that the terminology used
herein is for the purpose of describing particular embodiments only, and is not intended to be

limiting. As used in this specification and the appended claims, the singular forms "a", "an",
and "the" include plural referents unless the content clearly dictates otherwise. Unless defined
otherwise, all technical and scientific terms used herein have the same meaning as commonly
understood by one of ordinary skill in the art to which the disclosure pertains.

[0079] A number of embodiments of the disclosure have been described. Nevertheless, it will
be understood that various modifications may be made without departing from the spirit and

scope of the present disclosure. Accordingly, other embodiments are within the scope of the

following claims.
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CLAIMS

1.

A method of generating a picture region, the method comprising:

providing a first layer (420) comprising a plurality of first layer pictures having a first
quality level;

providing a second layer (430) comprising a plurality of second layer pictures having
a second quality level that is higher than the first quality level;

performing a first mode of picture region generation comprising inverse mapping a
region of a first layer picture from the plurality of first layer pictures to generate a first
intermediate picture region;

performing a second mode of picture region generation comprising utilizing a second
layer temporal signal (400) from one or more previously decoded pictures in the
second layer (430) to generate a second intermediate picture region, the second layer
temporal signal (400) comprising one or more pixels from the one or more previously
decoded pictures in the second layer (430), wherein the first intermediate picture
region and the second intermediate picture region correspond to the picture region to
be generated;

performing a third mode of picture region generation comprising, for each pixel
location in the first intermediate picture region and the second intermediate picture
region, computing an average of a pixel value corresponding to the pixel location in
the first intermediate picture region and a pixel value corresponding to the same pixel
location in the second intermediate picture region to generate a third intermediate
picture region; and

selecting as the picture region to be generated one picture region from among the first
intermediate picture region, the second intermediate picture region, and the third
intermediate picture region based on a metric.

The method according to claim 1, wherein the performing of the first mode of picture
region generation comprises:

utilizing a first layer temporal signal (400) from one or more previously decoded
pictures in the first layer; and

inverse mapping the first layer temporal signal to generate the first intermediate
picture region (410),

wherein the first layer temporal signal (400) comprises the region of the first layer

picture.
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3. The method according to any one of claims 1 or 2, wherein the utilizing of the second
layer temporal signal (400) from the one or more previously decoded pictures in the
second layer (430) comprises:
copying the second layer temporal signal (400) from a collocated position in the one
or more previously decoded pictures in the second layer (430) to the collocated
position in the picture region, wherein a motion vector associated with the second

layer temporal signal comprises a zero vector.

4. The method according to any one of claims 1 or 2, wherein the utilizing of the second
layer temporal signal (400) from the one or more previously decoded pictures in the
second layer (430) comprises:
providing a motion vector associated with the second layer temporal signal;
applying the motion vector to the second layer temporal signal (400) to generate a
motion compensated second layer temporal signal at a certain position; and
copying the motion compensated second layer temporal signal (400) at the certain

position to a collocated position in the picture region.

5. The method according to claim 2, wherein the utilizing of the first layer temporal

signal from the one or more previously decoded pictures in the first layer (420)

providing a motion vector associated with the first layer temporal signal;

applying the motion vector to the first layer temporal signal to generate a motion
compensated first layer temporal signal at a certain position; and

copying the motion compensated first layer temporal signal at the certain position to a

collocated position in the picture region.

6. The method according to claim 4, further comprising explicitly signaling the motion

vector at full precision to a decoding method.

7. The method according to claim 4, further comprising explicitly signaling the motion

vector at reduced precision to a decoding method.
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10.

11.

12.

13.

The method according to claim 4, wherein the motion vector associated with the
second layer temporal signal is generated based on a collocated motion vector from

the first layer (420).

The method according to claim 8, wherein the providing of the motion vector
associated with the second layer temporal signal comprises:
scaling the collocated motion vector from the first layer (420) based on a relative

resolution ratio between the first layer (420) and the second layer (430).

The method according to any one of claims 1-9, wherein the selecting comprises

selecting the third intermediate picture region as the picture region to be generated.

The method according to any one of claims 1-9, wherein the selecting comprises:
computing a distortion metric for each of the first intermediate picture region, the
second intermediate picture region, and the third intermediate picture region; and
selecting the intermediate picture region corresponding to the lowest computed value
of the distortion metric, wherein the distortion metric is a function of distortion
between the intermediate picture region and a corresponding region of a picture from
the second layer (430) and a number of bits used to signal the mode of generation

associated with the intermediate picture region.

The method according to claim 11, wherein the computing of the distortion metric
comprises, for each of the first intermediate picture region, the second intermediate
picture region, and the third intermediate picture region:

computing distortion between the intermediate picture region and a corresponding
region of a picture from the second layer (430);

multiplying a bias weight by a number of bits used to signal the mode of generation
associated with the intermediate picture region; and

adding results of (a) and (b) to compute the distortion metric associated with the

intermediate picture region.

The method according to claim 12, wherein (a) comprises computing a sum of
squared errors, a sum of absolute differences, or a sum of absolute transform

differences.
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14. A method of generating a picture region, the method comprising:

15.

16.

providing a first layer (420) comprising a plurality of first layer pictures having a first
quality level;

providing a second layer (430) comprising a plurality of second layer pictures having
a second quality level that is higher than the first quality level;

performing a first mode of picture region generation comprising inverse mapping a
region of a picture from the first layer (420) to generate a first intermediate picture
region;

performing a second mode of picture region generation comprising utilizing a second
layer temporal signal (400) from one or more previously decoded pictures in the
second layer to generate a second intermediate picture region, wherein the second
layer temporal signal (400) comprises one or more pixels from the one or more
previously decoded pictures in the second layer, wherein the first intermediate picture
region and the second intermediate picture region correspond to the picture region to
be generated; and

selecting, as the picture region to be generated, one picture region from among the
first intermediate picture region and the second intermediate picture region based on a

metric.

The method according to claim 14, wherein the performing of the first mode of
picture region generation comprises:

utilizing a first layer temporal signal (400) from one or more previously decoded
pictures in the first layer; and

inverse mapping the first layer temporal signal to generate the first intermediate
picture region (410),

wherein the first layer temporal signal (400) comprises the region of the first layer

picture.

The method according to any one of claims 14 or 15, wherein the utilizing of the
second layer temporal signal (400) from the one or more previously decoded pictures
in the second layer comprises:

copying the second layer temporal signal (400) from a collocated position in the one

or more previously decoded pictures in the second layer to the collocated position in
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the picture region, wherein a motion vector associated with the second layer temporal

signal (400) comprises a zero vector.

17. The method according to any one of claims 14 or 15, wherein the utilizing of the
second layer temporal signal (400) from one or more previously decoded pictures in
the second layer (430) comprises:
providing a motion vector associated with the second layer temporal signal (400);
applying the motion vector to the second layer temporal signal (400) to generate a
motion compensated second layer temporal signal at a certain position; and
copying the motion compensated second layer temporal signal (400) at the certain

position to a collocated position in the picture region.

18. The method according to claim 15, wherein the utilizing of the first layer temporal
signal from the one or more previously decoded pictures in the first layer (420)
comprises:
providing a motion vector associated with the first layer temporal signal;
applying the motion vector to the first layer temporal signal to generate a motion
compensated first layer temporal signal at a certain position; and
copying the motion compensated first layer temporal signal at the certain position to a

collocated position in the picture region.

19. The method according to claim 17, further comprising explicitly signaling the motion

vector at full precision to a decoding method.

20. The method according to claim 17, further comprising explicitly signaling the motion

vector at reduced precision to a decoding method.
21. The method according to claim 17, wherein the motion vector associated with the
second layer temporal signal is generated based on a collocated motion vector from

the first layer (420).

22. The method according to claim 21, wherein the providing of the motion vector

associated with the second layer temporal signal comprises:
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scaling the collocated motion vector from the first layer (420) based on a relative

resolution ratio between the first layer (420) and the second layer (430).

23. The method according to any one of claims 14-22, wherein the selecting comprises:
determining one or more ranges, wherein each range is bounded by a pair of threshold
pixel values;
determining whether or not the region of the picture from the first layer (420) is
within one of the determined ranges; and
if the region of the picture from the first layer (420) is within one of the determined
ranges:
selecting the first intermediate picture region as the picture region to be generated;
else:

selecting the second intermediate picture region as the picture region to be generated.

24. The method according to claim 23, wherein the determining of whether or not the
region of the picture from the first layer (420) is within one of the determined ranges
comprises:
computing a mean of the pixel values in the region of the picture from the first layer
(420); and
if the computed mean is within one of the pairs of threshold pixel values:
determining that the region of the picture from the first layer (420) is within one of the
determined ranges;
else:
determining that the region of the picture from the first layer (420) is outside the

determined ranges.

25. The method according to claim 24, wherein the pairs of threshold pixel values are

determined prior to generating the region of the picture region.

26. The method according to claim 24, wherein the pairs of threshold pixel values are
determined by analyzing data from a sequence of pictures, the scene, or a group of

pictures.

27. The method according to any one of claims 14-22, wherein the selecting comprises:
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28.

29.

30.

31.

computing a distortion metric for each of the first intermediate picture region and the
second intermediate picture region; and

selecting the intermediate picture region corresponding to the lowest computed value
of the distortion metric, wherein the distortion metric is a function of distortion
between the intermediate picture region and a corresponding region of a picture from
the second layer (430) and a number of bits used to signal the mode of generation

associated with the intermediate picture region.

The method of claim 27, wherein the computing of the distortion metric comprises,
for each of the first intermediate picture region and the second intermediate picture
region:

computing distortion between the intermediate picture region and a corresponding
region of a picture from the second layer (430);

multiplying a bias weight by a number of bits used to signal the mode of generation
associated with the intermediate picture region; and

adding results of (a) and (b) to compute the distortion metric associated with the

intermediate picture region.

The method according to claim 28, wherein (a) comprises computing a sum of
squared errors, a sum of absolute differences, or a sum of absolute transform

differences.

A method of generating a picture region, the method comprising:

providing a first layer (420) comprising a plurality of first layer pictures having a first
quality level;

providing a second layer (430) comprising a plurality of second layer pictures having
a second quality level that is higher than the first quality level; and

inverse mapping (130 in FIG. 1, 210 in FIG. 2) a region of a first layer picture from

the plurality of first layer pictures to generate the picture region.
The method according to claim 30, wherein:

the first layer picture from which the region of the picture is inverse mapped

corresponds to a certain time index, and
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32.

33.

34.

35.

the picture region comprises a region of an inter-layer reference picture that is adapted
to predict a second layer picture among the plurality of second layer pictures that

corresponds to the certain time index.

The method according to any one of claims 30 or 31, wherein the inverse mapping
(130 in FIG. 1, 210 in FIG. 2) comprises at least one of linear mapping, polynomial

mapping, table lookup, multivariate multiple regression, or slope offset power.

A method of generating a picture region, the method comprising:

providing a first layer (420) comprising a plurality of first layer pictures having a first
quality level;

providing a second layer (430) comprising a plurality of second layer pictures having
a second quality level that is higher than the first quality level; and

performing a second mode of picture region generation comprising utilizing a second
layer temporal signal (400) from one or more previously decoded pictures in the
second layer to generate the picture region, wherein the second layer temporal signal
(400) comprises one or more pixels from the one or more previously decoded pictures

in the second layer.

The method according to claim 33, wherein the utilizing of the second layer temporal
signal (400) from the one or more previously decoded pictures in the second layer
comprises:

copying the second layer temporal signal (400) from a collocated position in the one
or more previously decoded pictures in the second layer to the collocated position in
the picture region, wherein a motion vector associated with the second layer temporal

signal (400) comprises a zero vector.

The method according to claim 33, wherein the utilizing of the second layer temporal
signal (400) from one or more previously decoded pictures in the second layer (430)
comprises:

providing a motion vector associated with the second layer temporal signal (400);
applying the motion vector to the second layer temporal signal (400) to generate a

motion compensated second layer temporal signal at a certain position; and
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copying the motion compensated second layer temporal signal (400) at the certain

position to a collocated position in the picture region.

36. The method according to claim 35, further comprising explicitly signaling the motion

vector at full precision to a decoding system.

37. The method according to claim 35, further comprising explicitly signaling the motion

vector at reduced precision to a decoding system.

38. The method according to claim 35, wherein the motion vector associated with the
second layer temporal signal is generated based on a collocated motion vector from

the first layer (420).

39. The method according to claim 38, wherein the providing of the motion vector
associated with the second layer temporal signal comprises:
scaling the collocated motion vector from the first layer (420) based on a relative

resolution ratio between the first layer (420) and the second layer (430).

40. A method of generating a region of an inter-layer reference picture, the method
comprising:
performing the method of any one of claims 1-39 to generate the region of the inter-

layer reference picture.

41. The method according to any one of claims 1-40, wherein quality level comprises at

least one of dynamic range, bitrate, and resolution.

42. A method of encoding image information, the image information associated with a
first layer and a second layer, the method comprising:
performing the method according to any one of claims 40 or 41 to generate a region of
an inter-layer reference picture;
iterating (a) until an inter-layer reference picture is generated, wherein the inter-layer
reference picture is adapted to be stored (S540) in a bufter (190); and

encoding the second layer (430) based on the inter-layer reference picture.
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43.

44,

45.

46.

47.

A method of decoding image information, the method comprising:

providing an encoded bitstream (180), wherein the encoded bitstream comprises
image information encoded by performing the method according to claim 42;
determining (S620) whether a region of a picture from among the plurality of pictures
was encoded using a temporal signal or an inverse mapped signal or a combination
thereof;

filling (S620) the region of the picture based on the determination of (b);

iterating (b) and (c) until an inter-layer reference picture is generated; and

decoding the second layer (430) based on the inter-layer reference picture.

The method according to claim 43, wherein (b) is based on mode of picture region

generation signaled by an encoding method.

A method of encoding image information, the method comprising:

providing the image information, wherein the image information comprises one or
more pictures;

generating a region of a reference picture by utilizing one or more temporal signals,
wherein each temporal signal comprises one or more pixels from one or more
previously decoded pictures;

iterating the generating until the reference picture is generated; and

encoding the image information based on the generated reference picture to generate a

bitstream.

The method according to claim 45, wherein the utilizing of a temporal signal among
the one or more temporal signals comprises:

copying the temporal signal from a collocated position in the one or more previously
decoded pictures to the collocated position in the region of the reference picture to be
generated, wherein a motion vector associated with the temporal signal comprises a

Zero vector.
The method according to claim 45, wherein the utilizing of a temporal signal among

the one or more temporal signals comprises:

providing a motion vector associated with the temporal signal;
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48.

49.

50.

51.

52.

applying the motion vector to the temporal signal to generate a motion compensated
temporal signal at a certain position; and
copying the motion compensated temporal signal at the certain position to a

collocated position in the region of the reference picture to be generated.

The method according to claim 47, further comprising explicitly signaling the motion

vector at full precision to a decoding method.

The method according to claim 47, further comprising explicitly signaling the motion

vector at reduced precision to a decoding method.

A method of encoding image information, the method comprising:

providing the image information, wherein the image information comprises one or
more pictures;

generating a plurality of versions of a region of a reference picture by utilizing one or
more temporal signals, wherein each temporal signal comprises one or more pixels
from one or more previously decoded pictures;

selecting one version among the plurality of versions of the region of the reference
based on a metric to fill the collocated region of the reference picture to be generated;
iterating the generating and the selecting until the reference picture is generated; and
encoding the image information based on the generated reference picture to generate a

bitstream.

The method according to claim 50, wherein the generating the plurality of versions of
the region of the reference picture comprises, for each version of the region of the
reference picture:

copying a temporal signal among the one or more temporal signals from a collocated
position in the one or more previously decoded pictures to the collocated position in
the version of the region of the reference picture to be generated, wherein a motion

vector associated with the temporal signal comprises a zero vector.

The method according to claim 50, wherein the generating a plurality of versions of
the region of the reference picture comprises, for each version of the region of the

reference picture:
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53.

54.

55.

providing a motion vector associated with a temporal signal among the one or more
temporal signals;

applying the motion vector to the temporal signal to generate a motion compensated
temporal signal at a certain position; and

copying the motion compensated temporal signal at the certain position to a
collocated position in the version of the region of the reference picture to be

generated.

The method according to any one of claims 50-52, wherein the selecting comprises:
computing a distortion metric for each version of the region of the reference picture;
and

selecting the version corresponding to the lowest computed value of the distortion
metric, wherein the distortion metric is a function of distortion between the version of
the region of the reference picture and a corresponding region of a picture from the
one or more pictures and a number of bits used to signal a reference index associated

with the temporal signal.

The method according to claim 53, wherein the computing of the distortion metric
comprises, for each version of the region of the reference picture:

computing distortion between the version of the region of the reference picture and a
corresponding region of a picture from the one or more pictures;

multiplying a bias weight by a number of bits used to signal the reference index
associated with the temporal signal; and

adding results of (a) and (b) to compute the distortion metric associated with the

version of the region of the reference picture.

A method of encoding image information, the method comprising:

providing the image information, wherein the image information comprises one or
more pictures;

generating a plurality of versions of a region of a reference picture by utilizing one or
more temporal signals, wherein each temporal signal comprises one or more pixels
from one or more previously decoded pictures;

combining the plurality of versions of the region of the reference picture to generate

the region of the reference picture;
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56.

57.

58.

59.

iterating the generating and the combining until the reference picture is generated; and
encoding the image information based on the generated reference picture to generate a

bitstream.

The method according to claim 55, wherein the utilizing one or more temporal signals
comprises, for each version of the region of the reference picture:

copying a temporal signal among the one or more temporal signals from a collocated
position in the one or more previously decoded pictures to the collocated position in
the version of the region of the reference picture to be generated, wherein a motion

vector associated with the temporal signal comprises a zero vector.

The method according to claim 55, wherein the utilizing one or more temporal signals
comprises, for each version of the region of the reference picture:

providing a motion vector associated with a temporal signal among the one or more
temporal signals;

applying the motion vector to the temporal signal to generate a motion compensated
temporal signal at a certain position; and

copying the motion compensated temporal signal at the certain position to a
collocated position in the version of the region of the reference picture to be

generated.

The method according to any one of claims 55-57, wherein the combining comprises
computing an average of all pixel values corresponding to the same pixel location in
each version of the region of the reference picture to generate the region of the

reference picture.

A method of %[HNZ]encoding image information, the method comprising:

providing the image information, wherein the image information comprises one or
more pictures;

generating pluralities of versions of regions of the reference picture by utilizing one or
more temporal signals, wherein each temporal signal comprises one or more pixels
from one or more previously decoded pictures, each plurality of versions corresponds
to one region of the reference picture, the pluralities of versions of regions comprising

a first set of pluralities of versions of regions and a second set of pluralities of
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60.

61.

versions of regions, wherein the first set of pluralities of versions of regions
corresponds to a first set of regions and the second set of pluralities of versions of
regions corresponds to a second set of regions;

for the first set of pluralities of versions of regions:

for each region corresponding to the first set of pluralities:

combining the plurality of versions of the region of the reference picture to generate
the region of the reference picture;

for the second set of pluralities of versions of regions:

for each region corresponding to the second set of pluralities:

selecting one version among the plurality of versions of the region of the reference
picture based on a metric as the region to be generated;

placing regions from the first set of regions and the second set of regions at collocated
positions in the reference picture to generate the reference picture; and

encoding the image information based on the generated reference picture to generate a

bitstream.

The method according to claim 59, wherein the generating of pluralities of versions of
regions of the reference picture comprises:

for each plurality of versions of regions among the pluralities of versions of regions:
for each version among the plurality of versions of regions:

copying a temporal signal among the one or more temporal signals from a collocated
position in the one or more previously decoded pictures to the collocated position in
the version of the region of the reference picture to be generated, wherein a motion

vector associated with the temporal signal comprises a zero vector.

The method according to claim 59, wherein the generating of pluralities of versions of
regions of the reference picture comprises:

for each plurality of versions of regions among the pluralities of versions of regions:
for each version among the plurality of versions of regions:

providing a motion vector associated with a temporal signal among the one or more
temporal signals;

applying the motion vector to the temporal signal to generate a motion compensated

temporal signal at a certain position; and
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62.

63.

copying the motion compensated temporal signal at the certain position to a
collocated position in the version of the region of the reference picture to be

generated.

A system that is configured to generate a picture region, the system being configured
to receive a plurality of first layer pictures associated with a first layer and a plurality
of second layer pictures associated with a second layer, the plurality of first layer
pictures having a first quality level and the plurality of second layer pictures having a
second quality level that is higher than the first quality level, the system comprising:
a first picture region generation module that is configured to perform a first mode of
picture region generation by inverse mapping a region of a first layer picture from the
plurality of first layer pictures to generate a first intermediate picture region (410);

a second picture region generation module that is configured to perform a second
mode of picture region generation by utilizing a second layer temporal signal (400)
from one or more previously decoded pictures in the second layer (430) to generate a
second intermediate picture region, the second layer temporal signal (400) comprising
one or more pixels from the one or more previously decoded pictures in the second
layer (430), wherein the first intermediate picture region and the second intermediate
picture region correspond to the picture region to be generated;

a third picture region generation module that is configured to perform a third
mode of picture region generation by receiving the first intermediate picture region
(410) and the second intermediate picture region (400) and, for each pixel location in
the first intermediate picture region and the second intermediate picture region,
computing an average of a pixel value corresponding to the pixel location in the first
intermediate picture region and a pixel value corresponding to the same pixel location
in the second intermediate picture region to generate a third intermediate picture
region; and
a selection module that is configured to select as the picture region to be generated
one picture region from among the first intermediate picture region, the second
intermediate picture region, and the third intermediate picture region based on a

metric.

The system according to claim 62, wherein the first mode of picture region generation

comprises:
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utilizing a first layer temporal signal (400) from one or more previously decoded
pictures in the first layer; and

inverse mapping the first layer temporal signal to generate the first intermediate
picture region (410),

wherein the first layer temporal signal (400) comprises the region of the first layer

picture.

64. The system according to any one of claims 62 or 63, wherein the second mode of
picture region generation comprises:
copying the second layer temporal signal (400) from a collocated position in the one
or more previously decoded pictures in the second layer (430) to the collocated
position in the picture region, wherein a motion vector associated with the second

layer temporal signal comprises a zero vector.

65. The system according to any one of claims 62 or 63, wherein the second mode of
picture region generation comprises:
providing a motion vector associated with the second layer temporal signal;
applying the motion vector to the second layer temporal signal (400) to generate a
motion compensated second layer temporal signal at a certain position; and
copying the motion compensated second layer temporal signal (400) at the certain

position to a collocated position in the picture region.

66. The system according to claim 63, wherein the first mode of picture region generation
further comprises:
providing a motion vector associated with the first layer temporal signal;
applying the motion vector to the first layer temporal signal to generate a motion
compensated first layer temporal signal at a certain position; and
copying the motion compensated first layer temporal signal at the certain position to a

collocated position in the picture region.
67. The system according to claim 65, wherein the second mode of picture region

generation further comprises explicitly signaling the motion vector at full precision to

a decoding system.
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68. The system according to claim 65, wherein the second mode of picture region
generation further comprises explicitly signaling the motion vector at reduced

precision to a decoding system.

69. The system according to claim 65, wherein the motion vector associated with the
second layer temporal signal is generated based on a collocated motion vector from

the first layer (420).

70. The system according to claim 69, wherein the providing of the motion vector
associated with the second layer temporal signal comprises:
scaling the collocated motion vector from the first layer (420) based on a relative

resolution ratio between the first layer (420) and the second layer (430).

71. The system according to any one of claims 62-70, wherein the selection module is
configured to select the third intermediate picture region as the picture region to be

generated.

72. The system according to any one of claims 62-70, wherein the selection module is
configured to:
compute a distortion metric for each of the first intermediate picture region, the
second intermediate picture region, and the third intermediate picture region; and
select the intermediate picture region corresponding to the lowest computed value of
the distortion metric, wherein the distortion metric is a function of distortion between
the intermediate picture region and a corresponding region of a picture from the
second layer (430) and a number of bits used to signal the mode of generation

associated with the intermediate picture region.

73. The system according to any one of claims 62-70, wherein the selection module is
configured to:
for each of the first intermediate picture region, the second intermediate picture
region, and the third intermediate picture region:
compute distortion between the intermediate picture region and a corresponding

region of a picture from the second layer (430);
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74.

75.

multiply a bias weight by a number of bits used to signal the mode of generation
associated with the intermediate picture region; and

add results of (a) and (b) to compute a distortion metric associated with the
intermediate picture region; and

select the intermediate picture region corresponding to the lowest computed value of
the distortion metric, wherein the distortion metric is a function of distortion between
the intermediate picture region and a corresponding region of a picture from the
second layer (430) and a number of bits used to signal the mode of generation

associated with the intermediate picture region.

The system according to claim 73, wherein the selection module is configured to
compute distortion by computing a sum of squared errors, a sum of absolute

differences, or a sum of absolute transform differences.

A system that is configured to generate a picture region, the system configured to
receive a plurality of first layer pictures associated with a first layer and a plurality of
second layer pictures associated with a second layer, the plurality of first layer
pictures having a first quality level and the plurality of second layer pictures having a
second quality level that is higher than the first quality level, the system comprising:
a first picture region generation module that is configured to perform a first mode of
picture region generation by inverse mapping a region of a first layer picture from the
plurality of first layer pictures to generate a first intermediate picture region (410);

a second picture region generation module that is configured to perform a second
mode of picture region generation by utilizing a second layer temporal signal (400)
from one or more previously decoded pictures in the second layer (430) to generate a
second intermediate picture region, the second layer temporal signal (400) comprising
one or more pixels from the one or more previously decoded pictures in the second
layer (430), wherein the first intermediate picture region and the second intermediate
picture region correspond to the picture region to be generated; and

a selection module that is configured to select, as the picture region to be generated,
one picture region from among the first intermediate picture region and the second

intermediate picture region based on a metric.
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76.

77.

78.

79.

The system according to claim 75, wherein the first mode of picture region generation
comprises:

utilizing a first layer temporal signal (400) from one or more previously decoded
pictures in the first layer; and

inverse mapping the first layer temporal signal to generate the first intermediate
picture region (410),

wherein the first layer temporal signal (400) comprises the region of the first layer

picture.

The system according to any one of claims 75 or 76, wherein the second mode of
picture region generation comprises:

copying the second layer temporal signal (400) from a collocated position in the one
or more previously decoded pictures in the second layer (430) to the collocated
position in the picture region, wherein a motion vector associated with the second

layer temporal signal comprises a zero vector.

The system according to any one of claims 75 or 76, wherein the second mode of
picture region generation comprises:

providing a motion vector associated with the second layer temporal signal (400);
applying the motion vector to the second layer temporal signal (400) to generate a
motion compensated second layer temporal signal at a certain position; and
copying the motion compensated second layer temporal signal (400) at the certain

position to a collocated position in the picture region.

The system according to claim 76, wherein the first mode of picture region generation
further comprises:

providing a motion vector associated with the first layer temporal signal;

applying the motion vector to the first layer temporal signal to generate a motion
compensated first layer temporal signal at a certain position; and

copying the motion compensated first layer temporal signal at the certain position to a

collocated position in the picture region.
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80.

81.

82.

83.

84.

85.

The system according to claim 78, wherein the second mode of picture region
generation further comprises explicitly signaling the motion vector at full precision to

a decoding system.

The system according to claim 78, wherein the second mode of picture region
generation further comprises explicitly signaling the motion vector at reduced

precision to a decoding system.

The system according to claim 78, wherein the motion vector associated with the
second layer temporal signal is generated based on a collocated motion vector from

the first layer (420).

The system according to claim 82, wherein the providing of the motion vector
associated with the second layer temporal signal comprises:
scaling the collocated motion vector from the first layer (420) based on a relative

resolution ratio between the first layer (420) and the second layer (430).

The system according to any one of claims 75-83, wherein the selection module is
configured to:

determine one or more ranges, wherein each range is bounded by a pair of threshold
pixel values;

determine whether or not the region of the picture from the first layer (420) is within
one of the determined ranges; and

if the region of the picture from the first layer (420) is within one of the determined
ranges:

select the first intermediate picture region as the picture region to be generated;

(ii) else:

select the second intermediate picture region as the picture region to be generated.

The system according to claim 84, wherein the selection module is configured to
determine whether or not the region of the picture from the first layer (420) is within
one of the determined ranges by:

computing a mean of the pixel values in the region of the picture from the first layer

(420); and
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86.

87.

88.

89.

if the computed mean is within one of the pairs of threshold pixel values:

determining that the region of the picture from the first layer (420) is within one of the
determined ranges;

else:

determining that the region of the picture from the first layer (420) is outside the

determined ranges.

The system according to claim 85, wherein the pairs of threshold pixel values are

determined prior to generating the region of the picture region.

The system according to claim 85, wherein the pairs of threshold pixel values are
determined by analyzing data from a sequence of pictures, the scene, or a group of

pictures.

The system according to any one of claims 75-83, wherein the selection module is
configured to select by:

computing a distortion metric for each of the first intermediate picture region and the
second intermediate picture region; and

selecting the intermediate picture region corresponding to the lowest computed value
of the distortion metric, wherein the distortion metric is a function of distortion
between the intermediate picture region and a corresponding region of a picture from
the second layer (430) and a number of bits used to signal the mode of generation

associated with the intermediate picture region.

The system according to claim 88, wherein the selection module is configured to
compute the distortion metric by:

computing distortion between the intermediate picture region and a
corresponding region of a picture from the second layer (430);

multiplying a bias weight by a number of bits used to signal the mode of
generation associated with the intermediate picture region; and

adding results of (a) and (b) to compute the distortion metric associated with the

intermediate picture region.
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90.

91.

92.

93.

94.

The system according to claim 89, wherein the selection module is configured to
compute distortion between the intermediate picture region and a corresponding
region of a picture from the second layer (430) by computing a sum of squared errors,

a sum of absolute differences, or a sum of absolute transform differences.

A system that is configured to generate a picture region, the system configured to
receive a plurality of first layer pictures associated with a first layer and a plurality of
second layer pictures associated with a second layer, the plurality of first layer
pictures having a first quality level and the plurality of second layer pictures having a
second quality level that is higher than the first quality level, the system comprising:
an inverse mapping module that is configured to inverse map (130 in FIG. 1, 210 in
FIG. 2) a region of a first layer picture from the plurality of first layer pictures to

generate the picture region.

The system according to claim 91, wherein:

the first layer picture from which the region of the picture is inverse mapped
corresponds to a certain time index, and

the picture region comprises a region of an inter-layer reference picture that is adapted
to predict a second layer picture among the plurality of second layer pictures that

corresponds to the certain time index.

The system according to any one of claims 91 or 92, wherein the inverse mapping
module is configured to perform inverse mapping (130 in FIG. 1, 210 in FIG. 2) by
performing at least one of linear mapping, polynomial mapping, table lookup,

multivariate multiple regression, or slope offset power.

A system that is configured to generate a picture region, the system configured to
receive a plurality of first layer pictures associated with a first layer and a plurality of
second layer pictures associated with a second layer, the plurality of first layer
pictures having a first quality level and the plurality of second layer pictures having a
second quality level that is higher than the first quality level, the system comprising:
a second picture region generation module that is configured to perform a second
mode of picture region generation by utilizing a second layer temporal signal (400)

from one or more previously decoded pictures in the second layer to generate the
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95.

96.

97.

98.

99.

100.

picture region, wherein the second layer temporal signal (400) comprises one or more

pixels from the one or more previously decoded pictures in the second layer.

The system according to claim 94, wherein the second mode of picture region
generation comprises:

copying the second layer temporal signal (400) from a collocated position in the one
or more previously decoded pictures in the second layer to the collocated position in
the picture region, wherein a motion vector associated with the second layer temporal

signal (400) comprises a zero vector.

The system according to claim 94, wherein the second mode of picture region
generation comprises:

providing a motion vector associated with the second layer temporal signal (400);
applying the motion vector to the second layer temporal signal (400) to generate a
motion compensated second layer temporal signal at a certain position; and
copying the motion compensated second layer temporal signal (400) at the certain

position to a collocated position in the picture region.

The system according to claim 96, wherein the second mode of picture region
generation further comprises explicitly signaling the motion vector at full precision to

a decoding system.

The system according to claim 96, wherein the second mode of picture region
generation further comprises explicitly signaling the motion vector at reduced

precision to a decoding system.

The system according to claim 96, wherein the motion vector associated with the
second layer temporal signal is generated based on a collocated motion vector from

the first layer (420).

The system according to claim 99, wherein the providing of the motion vector
associated with the second layer temporal signal comprises:
scaling the collocated motion vector from the first layer (420) based on a relative

resolution ratio between the first layer (420) and the second layer (430).
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101. An inter-layer reference picture region generation system that is configured to
generate a region of an inter-layer reference picture, the inter-layer reference picture
region generation system comprising:
the system of any one of claims 62-100, wherein the region of the inter-layer
reference picture to be generated comprises the generated picture region resulting

from any one of claims 62-100.

102. The system according to any one of claims 62-101, wherein quality level

comprises at least one of dynamic range, bitrate, and resolution.

103. An encoding system that is configured to encode image information, the image
information being associated with a first layer and a second layer, the system
comprising:

the system according to any one of claims 101 or 102, the system being
configured to generate regions of an inter-layer reference picture until the inter-layer
reference picture is generated, wherein the inter-layer reference picture is adapted to
be stored (S540) in a buffer (190); and

a second layer encoder that is configured to encode the second layer (430) based

on the inter-layer reference picture.

104. A decoding system that is configured to decode image information based on an
encoded bitstream (180), wherein the encoded bitstream comprises data encoded by
the encoding system according to claim 103, by:

determining (S620) whether a region of a picture from among the plurality of
pictures was encoded using a temporal signal or an inverse mapped signal or a
combination thereof;

filling (S620) the region of the picture based on the determination of (a);

iterating (a) and (b) until an inter-layer reference picture is generated; and

decoding the second layer (430) based on the inter-layer reference picture.

105. The decoding system according to claim 104, wherein (a) is based on mode of

picture region generation signaled by an encoding system.
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106. An encoding system that is configured to encode image information, wherein
the image information comprises one or more pictures, by:
generating a region of a reference picture by utilizing one or more temporal
signals, wherein each temporal signal comprises one or more pixels from one or more
previously decoded pictures;
iterating the generating until the reference picture is generated; and
encoding the image information based on the generated reference picture to

generate a bitstream.

107. The encoding system according to claim 106, wherein the encoding system is
configured to utilize a temporal signal among the one or more temporal signals by:
copying the temporal signal from a collocated position in the one or more
previously decoded pictures to the collocated position in the region of the reference
picture to be generated, wherein a motion vector associated with the temporal signal

comprises a zero vector.

108. The encoding system according to claim 106, wherein the encoding system is
configured to utilize a temporal signal among the one or more temporal signals by:
providing a motion vector associated with the temporal signal;
applying the motion vector to the temporal signal to generate a motion
compensated temporal signal at a certain position; and
copying the motion compensated temporal signal at the certain position to a

collocated position in the region of the reference picture to be generated.

109. The encoding system according to claim 108, wherein the encoding system is
further configured to explicitly signal the motion vector at full precision to a decoding

system.
110. The encoding system according to claim 108, wherein the encoding system is

further configured to explicitly signal the motion vector at reduced precision to a

decoding system.
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I11. An encoding system that is configured to encode image information, wherein

the image information comprises one or more pictures, by:

generating a plurality of versions of a region of a reference picture by utilizing
one or more temporal signals, wherein each temporal signal comprises one or more
pixels from one or more previously decoded pictures;

selecting one version among the plurality of versions of the region of the
reference based on a metric to fill the collocated region of the reference picture to be
generated;

iterating the generating and the selecting until the reference picture is generated;
and

encoding the image information based on the generated reference picture to

generate a bitstream.

112. The encoding system according to claim 111, wherein the encoding system is
configured to generate the plurality of versions of the region of the reference picture
by, for each version of the region of the reference picture:

copying a temporal signal among the one or more temporal signals from a
collocated position in the one or more previously decoded pictures to the collocated
position in the version of the region of the reference picture to be generated, wherein a

motion vector associated with the temporal signal comprises a zero vector.

113. The encoding system according to claim 111, wherein the encoding system is
configured to generate the plurality of versions of the region of the reference picture
by, for each version of the region of the reference picture:

providing a motion vector associated with a temporal signal among the one or
more temporal signals;

applying the motion vector to the temporal signal to generate a motion
compensated temporal signal at a certain position; and

copying the motion compensated temporal signal at the certain position to a
collocated position in the version of the region of the reference picture to be

generated.

114. The encoding system according to any one of claims 111-113, wherein the

encoding system is configured to select one version among the plurality of versions of
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the region of the reference based on a metric to fill the collocated region of the
reference picture to be generated by:

computing a distortion metric for each version of the region of the reference
picture; and

selecting the version corresponding to the lowest computed value of the
distortion metric, wherein the distortion metric is a function of distortion between the
version of the region of the reference picture and a corresponding region of a picture
from the one or more pictures and a number of bits used to signal a reference index

associated with the temporal signal.

115. The encoding system according to claim 114, configured to compute the
distortion metric by, for each version of the region of the reference picture:
computing distortion between the version of the region of the reference picture
and a corresponding region of a picture from the one or more pictures;
multiplying a bias weight by a number of bits used to signal the
reference index associated with the temporal signal; and
adding results of (a) and (b) to compute the distortion metric associated with the

version of the region of the reference picture.

116. An encoding system that is configured to encode image information, wherein

the image information comprises one or more pictures, by:

generating a plurality of versions of a region of a reference picture by utilizing
one or more temporal signals, wherein each temporal signal comprises one or more
pixels from one or more previously decoded pictures;

combining the plurality of versions of the region of the reference picture to
generate the region of the reference picture;

iterating the generating and the combining until the reference picture is
generated; and

encoding the image information based on the generated reference picture to

generate a bitstream.

117. The encoding system according to claim 116, wherein the encoding system is
configured to utilize the one or more temporal signals by, for each version of the

region of the reference picture:
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copying a temporal signal among the one or more temporal signals from a
collocated position in the one or more previously decoded pictures to the collocated
position in the version of the region of the reference picture to be generated, wherein a

motion vector associated with the temporal signal comprises a zero vector.

118. The encoding system according to claim 116, wherein the encoding system is
configured to utilize the one or more temporal signals by, for each version of the
region of the reference picture:

providing a motion vector associated with a temporal signal among the one or
more temporal signals;

applying the motion vector to the temporal signal to generate a motion
compensated temporal signal at a certain position; and

copying the motion compensated temporal signal at the certain position to a
collocated position in the version of the region of the reference picture to be

generated.

119. The encoding system according to any one of claims 116-118, wherein the
encoding is configured to combine the plurality of versions of the region of the
reference picture by computing an average of all pixel values corresponding to the
same pixel location in each version of the region of the reference picture to generate

the region of the reference picture.

120. An encoding system that is configured to encode image information, wherein

the image information comprises one or more pictures, by:

generating pluralities of versions of regions of the reference picture by utilizing
one or more temporal signals, wherein each temporal signal comprises one or more
pixels from one or more previously decoded pictures, each plurality of versions
corresponds to one region of the reference picture, the pluralities of versions of
regions comprising a first set of pluralities of versions of regions and a second set of
pluralities of versions of regions, wherein the first set of pluralities of versions of
regions corresponds to a first set of regions and the second set of pluralities of
versions of regions corresponds to a second set of regions;

for the first set of pluralities of versions of regions:

for each region corresponding to the first set of pluralities:
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combining the plurality of versions of the region of the reference picture to
generate the region of the reference picture;
for the second set of pluralities of versions of regions:
for each region corresponding to the second set of pluralities:

selecting one version among the plurality of versions of the region of the
reference picture based on a metric as the region to be generated;
placing regions from the first set of regions and the second set of regions at

collocated positions in the reference picture to generate the reference picture; and

encoding the image information based on the generated reference picture to

generate a bitstream.

121. The encoding system according to claim 120, wherein the encoding system is
configured to generate the pluralities of versions of regions of the reference picture
by:

for each plurality of versions of regions among the pluralities of versions of
regions:

for each version among the plurality of versions of regions:

copying a temporal signal among the one or more temporal signals from a
collocated position in the one or more previously decoded pictures to the collocated
position in the version of the region of the reference picture to be generated, wherein a

motion vector associated with the temporal signal comprises a zero vector.

122. The encoding system according to claim 120, wherein the encoding system is
configured to generate the pluralities of versions of regions of the reference picture
by:

for each plurality of versions of regions among the pluralities of versions of
regions:

for each version among the plurality of versions of regions:

providing a motion vector associated with a temporal signal among the one or
more temporal signals;

applying the motion vector to the temporal signal to generate a motion

compensated temporal signal at a certain position; and
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copying the motion compensated temporal signal at the certain position to a
collocated position in the version of the region of the reference picture to be

generated.

123. A system that is configured to generate a region of a picture by performing the

method according to any one of claims 1-41.

124. An encoding system for encoding image information by performing the method

recited in any one of claims 42 or 45-61.

125. A decoding system for decoding one or more bitstreams by performing the

method recited in any one of claims 43 or 44.

126. A method for decoding one or more encoded bitstreams, wherein the one or
more encoded bitstreams comprise image information encoded by performing the

method recited in any one of claims 50-61.

127. A system that is configured to perform the method according to any one of
claims 1-61.
128. A computer-readable medium containing a set of instructions that causes a

computer to perform the method recited in one or more of claims 1-61.
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