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What is claimed is;

1. A video coding rﬁethod comprising;
receiving a video signal comprising one or more layers;
. processing a base layer (BL) picture into an inter-layer referghce (ILR) picture using
picture level inter-layer prediction process;
selecting one or both of the processed ILR picture or an ha_ncemerﬁ layer (EL)
reference picture; and '
- predicting a current EL picture using the selected ong/or both of the ILR picture or the EL

reference picture.

2. The method of claim 1, wherein the video signal fomprises a'BL and one or more ELs.

3. The method of claim 1 further comprising storifig the processed ILR picture in an EL
decoded picture buffer (DPB).

4, The métho_d,'of claim 1, further comprising £xtracting a BL information from the BL,

wherein the BL information comprises op or more of 2 BL mode- information or a BL
motion information. ‘ .

5. The method of claim 4, further compylsing processing the BL picture based on

" information comprising the extractel BL information.

6.  The method of claim 1, further cq prising: .
converting a BL information frofn a first format to a sccond format; and
using the converted BL inforrfation in EL coding, '

7. The method of claim 6, whefein the first format relates to a BL codec and the second
format relates to an EL coflec, and wherein the first format is different from the second

~ format. '

8. The method of claim Jf wherein the selected reference picture comprises one of the EL
reference picture, orghe TLR picture. '

9. The method of clgim 1, wherein the processed ILR picture is a non-collocated ILR
picturé. ' '

10.  The method of claim 1 wherein a plurality of the selected reference pictures correspond

to a commoy time instance.
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12. The method of claim 11, wherein the format is dependent onfa type of scalability
between a BL codec and an EL codec.
13, The method of claim 12, wherein the type of scalability petween the BL codec
and the EL codec comprises one or more of spatial scalability or chroma format
 scalability. ‘
- 14, “The method of claim 13, wherein formatting the BE picture comprises
upsampling the BL pictures. _
1S. The method of claim 12, wherein the fype of sghlability between the BL codec
~ and the EL codec comprises one or more of quality s€alability, spatial scalability, view
scalability, standard scalability, or aspect ratio scajébility.
16. . The method of c'laim, 15, wherein formatying a BL picture comprises one or mbre
of denoising, resforatibn, .or retargeting the BL fpictures.
17. The method of claim 12, wherein the fype of scalability between the BL codec
and the EL codec comprises view scalabilig}. -
18. The method of claim 17, whereinformatting a BL picture comprises applying

disparity compensation to the BL pictuyes.

= 19. The method of claim 12, whepin the type of scalabi]ity between the BL codec
and the EL codec comprises bit-depth scalability. o
20. * The method of claim 19, yherein formatting a BL picture compﬁsgé inverse tone
mapping the BL picturcs. »
21. " The method of claim } further Compfising packetizing inter-layer prediction
(ILP) information. ' '
22. The method of clajim 21, wherein the ILP information comprises one or more of -

upsampling filter inform tion, one or more coefficients for upsampling, one or more
coefficients for denoi g, one or more of disparity compensation parameters, or one or
more of inverse tong/mapping parameters, A
23. The methof of claim 21, further comprising sending the packetized ILP
" processing info ation via a network abstraction layer (NAL) unit.
24, A video coding system comprising: »
a progessor programmed to: ‘
receive a video signal compﬁsiﬁg one or more layers;
process a base layer (BL) picture into an inter-layer reference (ILR)

picture using picture level inter-layer prediction process;
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select one or both of the processed ILR picture or an£nhancement layer
(EL) reference picture; .and '
predict a current EL picture using the one or botlyof the selected ILR
picture or the EL reference picture. »
25, Thesystem of claim 24, wherein the video signal comprises/A BL and one or more ELs.
26.  The system of claim 24, whercin the processor is further pfogrammed to store the '
processed ILR picture in an EL decoded picﬁlre buffer (PPB). .
27. The sy;tem of claim 24, wherein the processor is furthgr programmed to extract a BL
- information from the BL, wherein the BL informatio comprises one or mor‘e ofaBL
»mode information or a BL motion information,
28.  The system of claim 27, wherein the procéssor isffurther prbgramméd to process the BL
picture based on information comprising the exfracted BL information.
29.  The system of claim 24, wherein the processgf is further programmed to:
convert a BL information from a first formgf to a second format; and
use the converted BL information in EL ¢bding.
30.  The system of claim 29; wherein the firdt format relates to a BL codec and the second
format relates to an EL codec, and whkrein the first format is different from the second
format. '

31.  The system of claim 24, wherein {fie selected reference picture comprises one of the EL

reference picture, or the ILR picfure.

32.  The system of claim 24, wherfin the procéssed ILR picture is a non-collocated ILR
picture. A

33, The system of claim 24 w ercin a plurality of the selected reference pictures corrgspond
to 2 common time instaylce.

34, The system of claim 24, wherein processing the BL picture into an ILR picture comprises
formatting the BL pfcture into a format that is suitable for prediction of the cufrent EL
picture.’ '

35, -The system of cjaim 34, wherein the format is dependent on a type of scalébility between
a BL codec anfl an EL codec.

36.  The system #f claim 35, wherein the type of scalability between the BL codec and the EL
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38. - The system of claim 35, wherein the type of scalability between the, L codec and the EL
chec comprises one or more of quality scalability, spatial scalabifity, view scalability,
standard scalability, or aspect ratio scalability.

39._ ~ The system of claim 38, wherein formétting a BL picture comyprises one or more of
denoising, restoration, or retargeting the BL picturcs.

40.  The system of claim 35, wherein the type of scalability beffveen the BL codec and the EL

~ codec comprises view scalability. _ _ A

41.  The system of claim 40, wherein formatting a BL pictyfe Combrises applying disparity
compensation to the BL pictures. A A

42.  The system of claim 35, wherein the type of scalabflity between the B'L codec and the EL
codec comprises bit-depth scalabilify. |

43.  The system of claim 42, wherein formatting a BL picture comprises inverse tone mapping
the BL pictures. .

44.  The system of claim 24, wherein the procesfor is further programmed to packetize an
inter-layer brediction (ILP) information. ; ‘

45.  The system of claim 44, wherein the ILP information comprises one or more of
upsampling filter information, one orfmore coefficients for upsampling, one oF more

" cocfficients for denoising, one or mpre of disparity compensation parameters, or onc or
more of inverse tone mapping par [meters. '

46.  The system of claim 44, wherei ._thc processor is further programmed to send the

packetized [LP information vif a network abstraction layer (NAL) unit.

4813-0615.9643, v, 1
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lk predefined unsampling s o upsampie te proures w the BL DPB and may send

e one or more correspondimg ior indicos the Litstream. For example, the decader may -
(;cr:%brm the ssme upsampling process. The T2 orecessing and managenent unit may derive
(e.g.. adaptively derive} the one or moere upsampiing filiers that are advantageons 1 use (for
example, in the sense that the upsampied references mayv be vsed 1o predict the EL video

more cffeciively and produce mar

o favarable rate diséortion characieristies). When adapiive
- upsampling fidters are used, the filer cocfficients and filter wp sizes may be included i the
bitstream..
{0046] In smother exampls of SNR or qualisy scalability, the BL video and the BL
video may have the same resolunon. The BL video may be coded with coarser quantization
for \dm;)!c‘ iov'er bit rate with lower qualiiy}, whereas the EL video may be coded with

{iner quulm"ﬂimn - cxample, pigher bif rate with higher quality). The ILP processing and

2 may perform de-noising and/or Image restoration wpe Qfopcmti(ms
b ,

- on the rctervn(,g pictures in the BL DPB 701C. Such de-noising or restoration operations may

management u.n.n. 74

inciud-f:. but are not iimitcd 0 aé'ap'hvv filiers (e.g., basad on Leasi Squared or LS

techniques), s'xmpk, adaptive ofisets (SAQY {z.g., as may be supported by HEVC), andior

f\thm types of dg—l.( ising fitters :; i, for exeniplz, reducing quantization noise. The

cmrcsgamang parameters that may be used i1 (he de-nmising or resforation operations may be
signaled io the decader. Such de-noising er resicvation fechniques may be combined with up+
sampling process.© nnpwvc the -ncd; sdan cifsctiveness for the spafial scalability case. As

Hlustrated-in FIG. 7, the coded BL bitsiream, the coded 21 bitstream, and the 11 P

mation may be multiplexﬁd {e.g., the MUXN 7014} nto scalable HEVC blimeam

afo

[0046A] In anolher example of spahal scalability or aspect 1ano scalabllny, 1e(argeung ofthe BL vndeo

may be performed. Retargeting may be used to establish the spatial COlTeﬂponanCG between the two layers. For

example, retargeting. may conespond a spatial reglon associated with a plume (but not necessarily the ennre

~-picture) of-the- BL -video-0.a. spdnal segion associated with the plcturc (but not necessanly the entire pxctune) of
it

the EL video. For example, when the EL video 1s higher resolution to be displayed on a large sueen TV, and the

BL video is lower resolution to be displayed on a mobile device with Timited screen reqolunon ‘the BL ‘video-

may represent a part of the EL video (e.g., a region of interest of the EL plClUlC) Vanymg  amount ¢ ofhornzomal

and/or vertical scaling may be applied to the spatial reglon in the BL, e. £ dependmg on where the BL sample is

located in the BL region. Retargeting may be utxhzed fo: aspcci ratio scalabxhty Ior example whcn 1hé -BL s in

4:3 aspect ratio and the EL is in 16:9 aspect ratio. ‘The main abject in the BL region (c.g., a ncws anchor) may be

" preserved in 4:3 aspect ratio by applying even (e.g., cqual) scaling in horizontal and vertical directions, whereas

the surrounding areas may be stretched-horizontally to match the 16:9 aspect ratio in the EL.”




(0047} As an example of view scalability, the Bi. video and the EL video may

represent two views of 4 stereoscopic 3D video. The BL video mavy represent one view and
i : 3 !
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the EL video may represent

v disparity compens

INANAGEMEN UBil INay 40 in the BL DI,

such that they become effective prediction signat for the EL video. For a decoder to perfors

ariy compensation processimg, parameters used during disparity compensation
b ] 2 ¢ - y

the same dis

+

{for example, the affime ransformation paramciers if affine rransformation is used, and/or the

warping ed) may ba signaled in the bitstream.
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What is claimed is:

1. A video coding method comprising:

receiving a video signal comprising one or more layers;
processing a base layer (BL) picture into an inter-layer reference (ILR) picture using
picture level inter-layer prediction process; and
on a condition that the processed ILR picture is used as a reference picture, predicting at
least a portion of a current enhancement layer (EL) picture using the processed ILR
picture as the reference picture.

2. The method of claim 1, further comprising predicting at least a portion of the current EL

picture using an EL reference picture.

3. The method of claim 1 further comprising storing the processed ILR picture in an EL
* decoded picture buffer (DPB).

4, The method of claim 1, further comprising:
converting a BL information from a first format to a second format, wherein the first
format relates to a BL codec and the second format relates to an EL codec, and wherein
the first format is different from the second format; and

using the converted BL information in EL coding.

5. The method of claim 1, wherein the processed ILR picture is a non-collocated ILR
picture.
6. The method of claim 1, wherein processing the BL picture into an ILR picture comprises

formatting the BL picture into a format that is suitable for prediction of the current EL

picture based on a type of scalability between the BL and the EL.

7. The method of claim 6, wherein the type of scalability between the BL and the EL
comprises one or more of spatial scalability or chroma format scalability, and formatting

the BL picture comprises upsampling at least a portion of the BL picture.

8. The method of claim 6, wherein the type of scalability between the BL and the EL

- comprises one or more of quality scalability, spatial scalability, view scalability, standard



10.

11.

12.

13.

14.

15.

16.

scalability, or aspect ratio scalability, and formatting the BL picture comprises one or

more of denoising, restoration, or retargeting the BL picture.

The method of claim 6, wherein the typé of scalability between the BL and the EL
comprises view scalability, and wherein formatting the BL picture comprises applying

disparity compensation to the BL picture.

The method of claim 6, wherein the type of scalability between the BL and the EL
comprises bit-depth scalability, wherein formatting the BL picture comprises inverse tone

mapping the BL picture.

The method of claim 1, further comprising receiving packetized inter-layer prediction

(ILP) information.

The method of claim 11, wherein the ILP information comprises one or more of
upsampling filter information, one or more upsampling coefficients, one or more
denoising coefficients, one or more of disparity compensation parameters, or one or more

of inverse tone mapping parameters.

The method of claim 11, wherein the packetized ILP processing information is received

via a network abstraction layer (NAL) unit.
A video coding device (VCD) comprising:

a processor configured to:
receive a video signal comprising one or more layers;
process a base layer (BL) picture into an inter-layer reference (ILR) picture using
picture level inter-layer prediction process; and
on a condition that the processed ILR picture is used as a reference picture,
predict at leaét a portion of a current enhancement layer (EL) picture using the
processed ILR picture as the reference picture.

The VCD of claim 14, wherein the processor is further configured to predict at least a

portion of the current EL picture using an EL reference picture.

The VCD of claim 14 wherein the processor is further configured to store the processed

ILR picture in an EL decoded picture buffer (DPB).
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18.

19.

20.

21.

22.

23.

24.

25.

The VCD of claim 14, wherein the processor is further configured to:

convert a BL information from a first format to a second format, wherein the first format
relates to a BL codec and the second format relates to an EL codec, and wherein the first
format is different from the second format; and

use the converted BL information in EL coding.

The VCD of claim 14, wherein the processed ILR picture is a non-collocated ILR picture.

The VCD of claim 14, wherein processing the BL picture into an ILR picture comprises
formatting the BL picture into a format that is suitable for prediction of the current EL

picture based on a type of scalability between the BL and the EL.

The VCD of claim 19, wherein the type of scalability between the BL and the EL
comprises one or more of spatial scalability or chroma format scalability, and formatting

the BL picture comprises upsampling at least a portion of the BL picture.

The VCD of claim 19, wherein the type of scalability between the BL and the EL
comprises one or more of quality scalability, spatial scalability, view scalability, standard
scalability, or aspect ratio scalability, and formatting the BL picture comprises one or

more of denoising, restoration, or retargeting the BL picture.

The VCD of claim 19, wherein the type of scalability between the BL and the EL
comprises view scalability, and wherein formatting the BL picture comprises applying

disparity compensation to the BL picture.

The VCD of claim 19, wherein the type of scalability between the BL and the EL
comprises bit-depth scalability, wherein formatting the BL picture comprises inverse tone

mapping the BL picture.

The VCD of claim 14, further comprising receiving packetized inter-layer prediction

(ILP) information.

The VCD of claim 24, wherein the ILP information comprises one or more of
upsampling filter information, one or more upsampling coefficients, one or more
denoising coefficients, one or more of disparity compensation parameters, or one or more

of inverse tone mapping parameters.
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26.  The VCD of claim 24, wherein the packetized ILP processing information is received via
a network abstraction layer (NAL) unit.



