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Field of the invention The present invention relates
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i ndi cating codi ng dependencies in scal abl e video

codi ng. Background of the invention Sone video coding
systens enpl oy scal able coding in which sone el enents

or el ement groups of a videolsequence can be renoved

wi t hout affecting the reconstruction of other parts of
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AeRIdrkadondifshsl ons, whereby each truncation position
Wth sonme additi onal data represents increasingly

enhanced visual quality. Such
Scalability is typically implemented by grouping the image frames into a

number of hierarchical layers. The image frames coded into the image
frames of the base layer substantially comprise only the ones that are
compulsory for the decoding of the video information at the receiving
end. One or more enhancement layers can be determined above the
base layer, each one of the layers improving the quality of the decoded
video in comparison with a lower layer. However, a meaningful
decoded representation can be produced by decoding only certain
parts of a scalable bit stream.

An enhancement layer may enhance the temporal resolution (i.e. the
frame rate), the spatial resolution, or just the quality. In some cases,
data of an enhancement layer can be truncated after a certain location,
even at arbitrary positions, whereby each truncation position with some
additional data represents increasingly enhanced visual quality. Such
scalability is called fine-grained (granularity) scalability (FGS). In
contrast to FGS, the scalability provided by a quality enhancement



scalability is called fine-grained (granularity)
scalability (FGS). In contrast to FGS, the scalability
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fine-grained scalability is called coarse-grained
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However, the prior-art scalable video methods have the serious
disadvantage that there are no means to indicate such dependency
information  before decoding of the non-required pictures.
Consequently, the decoder has to decode the non-required pictures,
which is wasteful in terms of computational load, and has to buffer the
corresponding decoded pictures, which is wasteful in terms of memory
consumption. Alternatively, if the non-required picture at a particular
temporal location is a non-reference picture, the decoder can wait for
the arrival of the picture at that temporal location in the scalable layer
desired for playback and then parse the dependency information.
However, this causes increased end-to-end delay, which is not
acceptable for real-time visual applications.



the arrival of the picture at that tenporal |ocation
in the scal able | ayer desired for playback and then
w@n03eoashe dependency i nformati on. However, thPGI/ERUBHS0314

i ncreased end-to-end delay, which is not acceptable

for real-tinme visual applications.Summary of the

i nvention Now there is invented an i nproved nethod and

t echni cal equi prent i npl enenBi ng the met hod, by which
the non-required pictures can be indicated to the
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According to an embodiment, the one or more enhancement layers

comprise one or more spatial, quality, or fine granularity scalability
(FGS) enhancement layers.

According to an embodiment, said signalling is performed within a
portion of said scalable data stream.

According to an embodiment, said signalling is performed in a
Supplemental Enhancement Information (SEI) message.

According to a second aspect, there is provided a method of decoding
a scalable video data stream comprising a base layer and at least one
enhancement layer, the method comprising: decoding signalling
information received with a scalable data stream, said signalling
information including information about at least one non-required
picture in a temporal location of a layer; and decoding pictures in a



enhancenment | ayer, the nethod conprising: decoding
signalling information received with a scal abl e data
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a tenporal |ocation of a |ayer; and decoding pictures
in al ayer above the non- reqU|red picture at and
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hi erarchy of a scal able video stream where FGS | ayers
BricfiDestriptionrof thé Biawings exanpl e of codi ng
dependency hi erarchy of a scal able video streamas a

vari ation of the dependency hierarchy of Fig. 4;Fig. 6
Bhthes follewing ovadous emnboddinodnteasti the inepatidaneil be described

in more detail with reference to the appended drawings, in which
Fig. 1 shows the conceptual structure of the H.264 design;

Fig. 2 shows an example of coding dependency hierarchy of a
scalable video stream;

Fig. 3 shows another example of coding dependency hierarchy of
a scalable video stream;

Fig. 4 shows an example of coding dependency hierarchy of a
scalable video stream where FGS layers are involved;

Fig. 5 shows an example of coding dependency hierarchy of a
scalable video stream as a variation of the dependency
hierarchy of Fig. 4;



hi erarchy of a scal able video stream Fig. 7 shows an

encodi ng devi ce according to an enbodi nent in a
wa2ophoassed bl ock diagram Fig. 8 shows a deccoRliTiBI2006/050314

devi ce according to an enbodinent in a sinplified

bl ock diagram Fig. 9 shows a bl ock diagram of a

nmobi | e communi cati on device according to a preferred

enbodi ment; and Fig. 10 showd a vi deo conmuni cati on
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REC >’ vi STRNS rBoopingk 38ibe 39t An\iroh i in a
| TU-T H. 2sinpgldiesbblockvaiagearnSQ | EC MPEG- 4 AVC). | n
addition, there are efforts working towards new vi deo
codi ng standards. One is the devel opnent of the .
EighiGabl e Shaws & sigcagingdeyios agaaiaing waiah emipediment in a
becore t hgingSifcPbRcRdiggemn to H 264/ AVC. The SVC

standard 1s currently being devel oped under the JVT,
the joint video teamforned by I TU T VCEG and | SO | EC
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is an exenplary illustration of the invention using
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sati sf act Gvgntien ispRlicebledi ng the invention and its

preferred enbodi nents. For a nore detail ed description
of the inplenmentation of H 264, reference is made to

pitaled HeghABHBAMAR I RTAEP: ol Vot el b O
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MPEG-1 Visual, ITU-T H.262 or ISO/IEC MPEG-2 Visual, ITU-T H.263,
ISO/IEC MPEG-4 Visual and ITU-T H.264 (also known as ISO/IEC
MPEG-4 AVC). In addition, there are efforts working towards new video
coding standards. One is the development of the scalable video coding
(SVC) standard, which will become the scalable extension to
H.264/AVC. The SVC standard is currently being developed under the
JVT, the joint video team formed by ITU-T VCEG and ISO/IEC MPEG.
The second effort is the development of China video coding standards
organized by the China Audio Visual coding Standard Work Group
(AVS).

The following is an exemplary illustration of the invention using the
H.264 video coding as an example. The H.264 coding will be described
to a level of detail considered satisfactory for understanding the
invention and its preferred embodiments. For a more detailed
description of the implementation of H.264, reference is made to the
H.264 standard, the latest specification of which is described in JVT-



conceptual |ayers, the video coding |ayer (VCL) and
the network abstraction |layer (NAL). Both the VCL and
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specifies an efficient representation for the coded
video signal. The NAL of H. 264/ AVC defines the
interface between the video codec itself and the
outside world. It operates ofi NAL units, which give
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conceptual and helps in describing and separating the tasks of the VCL

and the NAL.

The working draft of the scalable extension (SVC) to H.264/AVC
currently enables coding of multiple scalable layers. The latest draft is
described in JVT-0202 Annex S, “Scalable video coding — working
draft 2,” 15th JVT meeting, Busan, South Korea, April 2005. In this
coding of multiple scalable layers, the variable dependency id signaled
in the bitstream is used to indicate the coding dependencies of different
scalable layers.

A scalable bit stream contains at least two scalability layers, the base
layer and one or more enhancement layers. If one scalable bit stream
contains a plurality of scalability layers, it then has the same number of



contains a plurality of scalability layers, it then

has the sane nunber ofalternatives for decodi ng and
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0, the base layer, is the first decoding alternative.

Layer 1, the first enhancenent |ayer, is the second

decoding alternative, etc. This pattern continues with

subsequent |ayers. Typically/ a |ower layer is
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location in the scalable layer, which is selected for playback, and then
the decoder obtains the dependency information included in the
dependency_id variable after the dependency id variable has been
parsed and decoded. However, this causes a considerable end-to-end
delay, which is not acceptable for real-time Ilow-latency video
applications, such as video telephony or video conferencing.

Now according to an aspect of the invention, a scalable video stream
comprising at least two layers is formed, whereby an indication of non-
required pictures, which are not needed for decoding of at least one
layer, is created. The indication information of the non-required pictures
is signalled in connection with the scalable video stream such that the
decoder can determine the non-required pictures prior to their decoding
and thus avoid decoding and buffering of the non-required pictures.



| ayer, is created. The indication information of the
non-required pictures is signalled in connection with
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determ ne the non-required pictures prior to their
decodi ng and thus avoi d decodi ng and buffering of the
non-required pictures. The indication information of

the non-required pictures cafl be signalled in the bit
stream of the scal abl e video stream The H. 264/AVC
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preferred enbodi nent, the information of non-required
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non_required_pic_dependency_id[ i ][] ] 5 u@3)

non_required_pic_quality_level[i][] ] 5 u?)

}

}

}

The information conveyed in this SEI message concerns an access
unit, which includes the coded slices and coded sliced data partitions of
all the scalable layers at the same temporal location. When present,
this SEI message shall appear before any coded slice NAL unit or
coded slice data partition NAL unit of the corresponding access unit.
The semantics of this SEI message are as follows:



qual ityjevel larger than 0 is a FGS picture whose

inter-prediction reference source is always fixed.
wabmreésse, the information of nonrequired pi CRANEROG6850314

the sane as the picture having the sane dependencyjd

value as the FGS picture and qualityjevel equal to O.

A non-required picture of the target picture is also

not required in decoding of 9ny other pictures in the

RO anﬁ&%f‘rﬁriéﬁ%ﬁﬁﬁﬁ apfidhayi i?ﬂiiéeﬂ@ssafﬁe demangercybd the
val 0e an ualTtyjevel "value as the target picture.
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@nﬁd n{&fnpmh{vketv,a!iyeﬂiﬁa@ue?ni@ ast :ﬂy%dpimu@nham&; ithe same
n e ual,l evel ,va eqgu 0 . .
ABhendeny 26 valE e e o uabfire' §ad ayatity devat squahio O
Auabntrgoenreld pidtuee off the fargét mocturegisi aksd piatt tequired in
e . . . ; ot : e
SRR SRR ARG R GO R i e B g
#ed sene qfemen@qn@\vmd valug: asglguality_develnvalyei asdhe target
b@gﬁ@_pictures t hat have dependencyjd equal to
non_requi red_pi c_dependencyjd[ i ][ j ] and
ARl irioh eegliredr pits iias1/ i ] plus 1 indicates the number of

AOREE FibaaHeH Rt ditetsator he defaft Fliture fraving
ihm?emmdenp?Fiwwaiue exhual et0SEhtryedepgadendy sielfren} iacsl the
g1 L0 SR 10 0188E8 SRR S BIREP G roquired
pisiwes, dyeries mayaglsoaberaddjtionasiesenuised pictures derived as

%@@éifiéﬂiﬁ@é‘%w?’ and they have the sane frame rate.
he 1 nter-layer prediction dependency hierarchy is

ﬁbﬁ\_/\m(ym’r&d_goi_cgde)@@ﬁd@h% afifary ?\07 indidiated ¢le tdederidency id
p |ntep-ho.qﬁject uses the P0|n eqrf[on1

value of the jth’ non-required picture explicitly” signalled for the target
picture having the dependency_id value equal to entry_dependency_id[
i ] and the quality level value equal to 0.

non_required _pic_quality levell i ][ j ] indicates the quality level value
of the fth non-required picture explicitly signalled for the target picture
having the dependency _id value equal to entry_dependency id[ i ] and
the quality_level value equal to 0. In addition, those pictures that have
dependency_id equal to non_required_pic_dependency id[ i ][ j ] and
quality_level larger than non_required_pic_quality level[ i ][ j] are also
non-required pictures for the same target picture.

The implementation of the above SEI message and semantics is
further illustrated with the following examples. Let us first suppose that
a video stream comprises three layers, base_layer 0, CGS layer 1,



object for inter-layer prediction reference, and the
pair of values in the right of each layer in the

W0 2yoovesssepr esent s the val ues of dependency_i dPGREI2006/050314
qualityjevel. In this exanple, a picture on the
CGSJayeM uses the base | ayer 0O for inter-Ilayer
predi ction. Furtherrmre a picture in spatial _|ayer 2
uses base layer 0 (i.e. not tthe CGSJayeM next to it)
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éﬁ‘@ c@fﬁ%f@lé@%l ﬁé)@@‘@%ﬂ}ﬁé”ﬁ% kz‘ﬁfre @Hqgé'@@@ li&er 1 uses
eolay@rr Oe rmnnt@rs ayeropl{e ior._bupbesaets, Adpjature in
hembiaseal for I digtiory:_Hupe
oﬁ“éﬂg'ﬁé’ﬁﬁgﬁr@ﬁ ggggﬁlggénnﬂ) nus| hoplhe-C@$ _layer_1 next to it)
%n‘rp uievel™ &r@dwgp, tﬁq@é{;@u{glg [tgg C(@)S}_Ia}yer 1 picture
ﬁﬁpdm‘]‘emyt id=s1 poqsalnyeld\/@&m)a i3 ?aumn:mqullred picture for
e or 1nter ayer
i&géﬁ@ tﬁé é@éﬁ a%?@éﬁ%_t grrpor al locati gn t he

p| cture in CGSJayeM uses no inter-layer prediction at

ﬁcco? Za':'ssﬁ.{?ﬁ‘ﬁb[ fa Wc?ure— ggFJECPn.\/p.e urk gﬁ also not

peade ype%cpeﬁlag ofsany rariheqspatal ycﬁruzeplpwreae%tmae@mg
!Héesﬁﬁw aphfylelaykrPRCpidtifre ﬁlﬂéebbélﬂglaéﬁﬂéiy%[ccoﬂdmg to the

Bt wﬁ’tleaerﬁ Yeraatins) dfersiohliSeaalies foring grample
of Fig. 2 would be

num_info_entries_minusl =0

{
entry_dependency_id[0] =2
num_non_required_pics_minusl[ 0 ]=0

{

non_required_pic_dependency_id[0 ][0 ] =1
non_required_pic_quality_level[ 0 ][0 ]=0

}

}

Further, it is possible that a picture in spatial layer 2 uses
base_layer 0 for inter-layer prediction, while at the same temporal
location, the picture in CGS_layer_1 uses no inter-layer prediction at
all, as shown in the dependency hierarchy of Fig.3. Accordingly, the
CGS _layer_1 picture (dependency id=1, quality level=0) is a non-
required picture for decoding the spatial layer 2 picture, and the
base layer 0 picture (dependency id=0, quality_level=0) is a non-
required picture for decoding the CGS_layer_1 picture.

Again, assuming that the shown CGS_layer_1 picture is not needed in
decoding of any of the spatial_layer 2 pictures succeeding the shown
spatial_layer 2 picture in decoding order, and that shown



Agai n, assum ng that the shown CGSJayeM picture is not

needed i n decodi ng of any of the spatialjayer_ 2
WPReress succeedi ng the shown spati al jayer_2 RTFRB/050314

i n decoding order, and that shownbase | ayer 0O picture

is also not needed in decoding of any of the CGSJayeM

pi ctures succeedi ng the shown CGSJayeM picture in

decodi ng order, the signall éld val ues for the exanple

Bhs&] dye bﬂjrée O?&' RHC_§TEddeRP idTdRetirg &f tany of the

&,&t{;{z@ Lnl@@%é'%, qgam theghewey €GS_layer_1 picture in
d@@admguordﬁi nhé_ﬂgﬁalhé@ﬂﬁalueﬁ[foﬂthéﬂeFar@ple of Fig. 3 would
non required pic_quality level[ Q [ O}

Q Try dependency_id[ 0] = 2

num non_required_pics_m nusl =0
T;\’maf ‘fj’ﬁ"fefgrﬂ““ﬁ e gependency |EJI[QQ[Q I

lf‘%ﬁf gn%%gced ral c quality_level[ [ O = O} } Wen

¥§15§ed%§ Ihlglyg oloed, the inter- layer prediction
fror the coding node and the notion information my

Qqeﬁreeqﬁlfea[p@dégh{d&@yﬁmb] lase® | ayer than the inter-Ilayer
pibe ekiqGited i _fuartity Sampb g onesi dual . An exanple of this is
shown in Fig. 4, wherein for the spatial |ayer_2
pihiet_dependetchad(iOntE@r - | ayer prediction for the coding
e oanduirderifhoipgh 4 flor mat i on cones from the

eM | cture whi | e the inter-layer prediction for

tcsJa
e dlaf uat ev%uilld ﬁ%ﬁé% fromthe FGS_|ayer _1_0
et ure pAc% (YJT he FGS |ayer 1 1 picture

dependency_ld 1, quallty_level 2) is a nonrequired
picture for decoding the spatial _|layer_2 picture.

en'FGs layers are involved, the inter-layer prediction for the coding
mode and the motion information may come from a different base layer
than the inter-layer prediction for sample residual. An example of this is
shown in Fig. 4, wherein for the spatial_layer_2 picture, the inter-layer
prediction for the coding mode and the motion information comes from
the CGS_layer_1 picture, while the inter-layer prediction for the sample
residual comes from the FGS_layer 1_0 picture. Accordingly, the
FGS_layer_1_1 picture (dependency_id=1, quality level=2) is a non-
required picture for decoding the spatial layer 2 picture. Again,
assuming that the shown FGS_layer _1_1 picture is also not needed in
decoding of any of the spatial_layer 2 pictures succeeding the shown
spatial_layer_2 picture in decoding order, the signalled values for the
example of Fig. 4 would be:

I

num_info_entries_minusl =0

{
entry_dependency_id[0 ] =2
num_non_required_pics_minusl[ 0 [=0

{
non_required_pic_dependency_id[0 ][0 ] =1
non_required_pic_quality_level[ 0 ][0 ] =2
}

}



assum ng that the shown FGS layer 1 1 picture is also

not needed in decoding of any of the spatial |ayer 2
WPReress succeedi ng the shown spati al _| ayer 2PEIi/ERMGEH50314

in decoding order, the signalled values for the

exanple of Fig. 4 would be: num.info_entries_m nusl =

O { entry dependency_id[] 0] =2

num non_required_pics_mnusli1ld g = O{

' i i < I -
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tﬁeggyo%itqrfwgﬂmati@h Iﬁr@mtsaanletr’@gidhual ,efc{r! tagespatial _layer 2
Iy | Cllon , e. e | noge, . e 1.on,.

Blof ol tiafit the® Cias) Bielor Ghigtifs. oRcpRBiingly, both the
EEA ilayet dy€r pichiret (dependendy dd=1 hequztity apedl=1) and the

| ' FGS, | ayef: |
?Qgggég%écﬁ? ﬁw%%ﬁ%@j@a‘%o aﬁ‘%‘i@ﬁé"&% “afe non-
'F&‘;E'_"f“fd/epda@spif@t Lé@CQdiégeﬁh@ntspgtlaI:_iayer_Z picture. Again,

ﬂé@hﬁnihqr! ahak =2heh8r NGRECAFGES|Ricft Yr@s. Efb"tw‘éec%rng the
atial layer 2 pjcture. Again, assym hg that
EOS 87oR fo T cia@ser S Gepiedont 1CadiBy of Aty of the

shidlaisrer 12 Ipipturbersudceotiiegebei sholer aphatial abyeny? @icture

pGepaihbes e Sicheliok FuBd6RIAe AahBeraf P1b. 5 wouid

bégnal | ed values for the exanple of Fig. 5 would be:
num.info_entries_mnusl = 0 { entry_dependency_id[ O ]
ﬁmgmﬁgghgg_-ngybred_plcs_n1nusl [ 9 O
pon_require pi c_dependency_id[] Q[CQ
entry_dependency_id[0 ] =2

num_non_required_pics_minusl[ 0 ]=0
{

non_required_pic_dependency_id[0 ][0 ] =1
non_required_pic_quality_level[0 ][0 ] =1

}
}

Note that herein it is only required to indicate the FGS layer 1 0
picture (dependency_id=1, quality level=1) as a non-required picture,
since the FGS layer 1_1 picture is dependent only on the
FGS layer_1_0 picture, whereby the FGS layer 1 1 picture is
evidently also a non-required picture.

For the interpretation of the semantics of the SEI message defined
above, there are some further situations, which have to be taken into
account. If the layer desired for playback has dependency id = ‘A’ that
is not equal to any of the signalled entry_dependency id[ i ] values in
the SEI message, then the n™ entry_dependency id[ i ] having the
largest entry_dependency id[ i ] but smaller than ‘A’ is searched for.
The picture having dependency_id = ‘A’ shall have the same non-
required pictures as specified in the " entry. If there is no entry that
has entry_dependency_id[ i ] smaller than ‘A’, then there are no non-
required pictures in the corresponding access unit (i.e. at the temporal



non_required pic_quality level[ Q[ Q =11} } Note

that herein it is only required to indicate the
wWo-870epey 1 0 picture (dependency_id=1 , PCT/F12006/050314

quality level=1 ) as a non-required picture, since the

FGS_| ayer_1_1 picture is dependent only on the

FGS_| ayer _ 1 0 picture, whereby the FGS  layer_1_1

p| cture is evidently al so a Wbn- reqU| red picture. For
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havingeadpehd@snidy id!S ‘B’here is no entry that has
entr _dependency__i dl 1 ] smaller than "A', then there

are no nonrequired plctures in the corresponding
Apcegsample is given intFighe, teivgreiralal videlol g’meam comprises five

B ERABE Tio! TECShalBr S IBhal JAV, B) Cpi tayer
deg apddiatyipger 4,/and éheysthavewme isame fkaomeiratewr A picture on
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for Inter- age
i aqg Wr_ey%g)s is non- requwed plcture for

decodmg the spatial_layer_4 picture. According to the above rule, the
CGS _layer_1 picture is a non-required picture for decoding the
spatial_layer 3 picture and the spatial layer 4 picture as well, since
their dependency id values (3 and 4) are larger than that of the
spatial_layer_2 picture (dependency id=2) and the spatial_layer 2
picture is not a non-required picture for the spatial_layer_3 picture and
the spatial_layer_4 picture.

Again, assuming that the inter-layer dependency relationships in the
following access units in decoder order are the same, the signalled
values for the example of Fig. 6 would be:

num_info_entries_minusl = 1
{
entry_dependency_id[0 ] =2
num_non_required_pics_minusl[ 0 ]=0
{
non_required_pic_dependency_id[0 ][0 ] =1



spatial Jayer_2 for inter- layer prediction. Finally, a
picture in spatialjayer_4 uses only spatialjayer_ 2 for
WO pogoedssyer predi ction. Accordingly, the CGSIRGERM2006/050314

pi cture (dependencyjd=1 , qualityjevel=q) is a
non-required picture for decoding the spatialjayer_2
picture, and the spatialjayer 3 picture
(dependencyj d=3, qualityjevel& q) is a non-required
ploctragriedfpor qudeig ddelhgl(Ohe Ospati al j ayer _4 picture
According to the above rule, the CGSlayeM picture is a
non-requi red picture for decoding the spatialjayer_3
ﬁﬂ@%@?@mﬁﬁﬁJﬂﬁéfégﬁbjqhiayer_4 picture as well, since
5%@??“6%%% RS VA" fes” (37and 4) are larger than
n*amqultedzgﬂgdespaﬁycﬂa[@ &3 picture (dependencyjd=2)

%&gk% %d%ﬂé&hﬁ&hé%@bg ]pbcture i§ not a non-required
picture for the spatialjayer_3 picture and the

spatialjayer_4 picture. Again, assunmng that the
inter-layer dependency relationships in the foll ow ng
access units in decoder order are the sane, the .
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@aﬁ_ﬁ%&%ﬁ@&q&g%'_ Sﬁgf’;{gﬁﬁggé_ ﬁ%{c’er@ﬁ% préd(ac{ed by the scalable

daeneneader F04pof ti@ricoder €x¢0.[ TH ksctlabie @ata encoder 704
ﬁ%ﬁﬁ%@%?ﬁé%ﬁ%ﬁ%ﬁsgﬁtmjagwﬁlaen_cqgi@g the data stream and
inserise dfué riadigztiord épkantaiion idd[ the Jiordréquired pictures to a
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eomegsaEnt Thatricaded Hata stieainm g Gfels epimdofreec e éncgder

700 4Rl AloWiag d Wecoder to determine the non-required pictures
prior to their decoding and to avoid unnecessary decoding and
buffering of the non-required pictures.

Fig. 8 illustrates a decoding device according to an embodiment,
wherein the decoding device 800 receives the encoded data stream
802 via a receiver 804. The indication information of the non-required
pictures is extracted from the data stream in a message deforming unit
806, which may be e.g. an access unit decomposer. A decoder 808
then decodes the selected layer of the encoded data stream according
to the indication information of the non-required pictures such that the
non-required pictures are not decoded or buffered. The decoded data
stream 810 is output from the decoder 800.

The different parts of video-based communication systems, particularly
terminals, may comprise properties to enable bi-directional transfer of
multimedia streams, i.e. transfer and reception of streams. This allows
the encoder and decoder to be implemented as a video codec
comprising the functionalities of both an encoder and a decoder.



whi ch i s encoded and one or nore |ayers are produced
by the scal abl e data encoder 704 of the encoder 700.
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pi ctures while encoding the data stream and inserts
the indication informati on of the non-required
pictures to a nessage formng unit 706, which may be
.g. an access unit conposerld The encoded data stream
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%Qgcqugggcfﬁwea . The iS @ microprocessor, or in alternative
embodiments, some other kind of processor, for example a Digital
Signal Processor. Advantageously, the operating instructions of the
MCU have been stored previously in the ROM memory. In accordance
with its instructions (i.e. a computer program), the MCU uses the RF
block for transmitting and receiving data over a radio path via an
antenna AER. The video codec may be either hardware based or fully
or partly software based, in which case the CODEC comprises
computer programs for controlling the MCU to perform video encoding
and decoding functions as required. The MCU uses the RAM as its
working memory. The mobile communication device can capture
motion video by the video camera, encode and packetize the motion
video using the MCU, the RAM and CODEC based software. The RF
block is then used to exchange encoded video with other parties.



conmputer-Ilike device, such as a personal conputer (PC)

or a nobile station (MS), for achieving the
weamragsstecodi ng functionalities with said devRCEFI2006/050314

O her exanpl es of electronic devices, to which such

codi ng/ decodi ng functionalities can be applied, are

personal digital assistant devices (PDAs), set-top

boxes for digital televisiornlGystens, ganmi ng consol es,
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ac The user interface conprises a keyboard
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SeEsebf fle appendetl dlagnof t he I\/CU have been stored
previously in the ROM nmenory. In accordance with its

instructions (i.e. a conputer progranm), the MCU uses
the RF bl ock for transnitting and receiving data over
a radio path via an antenna AER The video codec may
be either hardware based or fully or partly software
based, in which case the CODEC conprises computer
progranms for controlling the MCU to perform video
encodi ng and decodi ng functions as required. The MCU
uses the RAM as its working nenory. The nobile
comuni cation device can capture notion video by the
vi deo canera, encode and packetize the notion video
using the MCU, the RAM and CODEC based software. The
RF bl ock is then used to exchange encoded video with
ot her parties.Figure 10 shows vi deo contuni cati on
system 100 conprising a plurality of nobile

conmuni cati on devices M5, a nobile tel econmunications
network 110, the Internet 120, a video server 130 and
a fixed PC connected to the Internet. The video server
has a video



encoder and can provi de on-demand vi deo streans such
as weat her forecasts or news. It should be evident

WQ br/0edsss present invention is not |imted sol BIHFRAG6/050314

t he above- presented enbodi nents, but it can be

nodi fied within the scope of the appended
clainms.Clains: 1. A nethod of encoding a scal able

vi deo data stream conprisingl7/a base | ayer and at | east
one enhancenent |ayer, the nethod conprising: encod
C¥aimseal abl e data stream which includes at |east one
non-required picture in a tenporal |ocation of a |ayer
wher ei n decodi ng of pictures in an upper |ayer at and

succeedi ng tN1gnBE SH L SITREY c?'dlrﬁcété&ﬂab% 455848 d8ta_ stream

order does not require sai required picture;
@‘P@@é‘ﬁlﬂgwg'ﬂlbﬁﬁﬁ Hﬁyebrﬁrtﬂ i éeast p@ﬁsﬁnbﬁé'cemem Iayer the
nﬁnh@@q%wm |ngcture in the scalable vi deo data

stream 2, met ho or to c
heone. ofMHIE0e S RBREA A, B Sa B0 cDLnsais Bt least
one ensméqairedqpmﬂtmney |n oa fempogad aloglationt pf s& alagbr | whgrein

GEGRNG"BRISERES R4F Sppdy BB TR B8 GEBCOAB b said

mpor@h locatien in @b@lodmgs oad@radeesermh reqwmh@alﬁlemch@mequwed

g?r d%?to claim3, wherein said signhalling is
erforme Supglenental Enhancenent | nfornation

(SEI) mes8iggalling  IRFGRIRARRN 0P diéo Athdeadsts @iepn@n-required

pictlere idathe sddlgble videprdathrdrearnase | ayer and at | east
one enhancenent | ayer, the nethod conprising: decoding

signalling information received with a scal abl e data
stream sai dhei gmethbdngccordimgreoi okaimndl udhergin the one or
gfbirgré@da Hl'{‘fag@s FSﬁﬁ?néE‘SpB arhg)gg'srg%\ﬂap' #Iftf bPfine

grrﬂ@'&@)’e%&i@bméy (lﬁ@S)cﬁnhamﬂm@at \siversir e

3. The method according to claim 1, wherein said signalling
is performed within a portion of said scalable data stream.

4. The method according to claim 3, wherein said signalling
is performed in a Supplemental Enhancement Information (SEIl)
message.

5. A method of decoding a scalable video data stream
comprising a base layer and at least one enhancement layer, the
method comprising:

decoding signalling information received with a scalable
data stream, said signalling information including information about at
least one non-required picture in a temporal location of a layer; and

decoding pictures in a layer above the non-required picture
at and succeeding the said temporal location in decoding order without
decoding said non-required picture.



at and succeeding the said tenporal |ocation in

decodi ng order w thout decodi ng said non-required
WEeroeess. The met hod according to claimb5, WENERMG050314

the one or nore enhancenent |ayers conprise one or

nore spatial, quality, or fine granularity scalability

(FGS) enhancemsnt | ayers. 7. The method according to

claim5, wherein said signall8ng information is

recei ved é!"' thimg po”r’n@thd&f %C@)rélﬁp'al b%n‘i‘n\i‘ﬁawherem the

stream 8. P]e met hod according to ¢
%@@@féﬁg%ﬁﬂ ﬁgcem%}tdayelzﬁch ISEONR QT iIMOKe Spatla' quality,

Sufing grantidritFrseandsmgnFG B enhahcemendfhyersessage. 9.

A vi deo encoder for encoding a scal able video data
stream conprising a base |ayer and at |east one
enhancenent Thayeethadaceodding docalden & onperainrgaid resgnalling

ilfn%rrﬁ!—ﬁ‘t?&’ﬂI |§‘9e@e|§88'vﬁm A ad@pﬁuoﬂ bF@HIq %IBB@ Hﬁié@ﬁéa?ﬁ
east onhe nhon-tequire rn~a tenporal "[ocation
of a | ayer mhereln decodlng of plctures in an upper

Iayer at @ngheupeARsH BEchRfin atbdclawr\ﬁhe#érﬁaga.@rsugrﬁhumg
codi ng order doe 3 .not E%Q re said %

g QEREON JRdrerei¥Rd rigr & R 'H&”F%lf EP H‘ed?t lﬂi@”ﬁ?“on

(S tmessagenr equi red picture in the scal abl e video

data stream 10. The video encoder according to claim

9, wherein |nfqrmat|on of the at Ie.ast one .
non-r equi9.ed\ piidear enceder rfangenicedinge asisgatdbledvideo data

ﬂré&hﬁc@rgﬁ%fﬁhg% Bh éal'a%?%o‘;%lrtn‘?ﬁgé‘tt Qﬂétémcéﬁenirhgyer

deo en ccor |ng
iher videa: @EOQ[T €REPHSINGSast one non-required picture

is arr angﬁféa?r%fflﬁ ér'tlcgﬁﬂh @sb&la%l@@%é%ﬁﬁrﬁ' WhICh includes
nf or mat |

t
S IaRSe TR ropuatiiach AERe i adpor oGS a laver
whepeinsdegodinigask plaiyess andnatippenatdyerrat and ssuveeeding the

St Inmb Bt loBRoRe P ARl RY roeR i Y], nepfuire said non
racpirgsl plo(ﬂlalt&iaandeam said signalling information
i ncl udi ngnidry 78t i®luding information of the at least one non-

required picture in the scalable video data stream.

10. The video encoder according to claim 9, wherein
information of the at least one non-required picture is arranged to be
signalled within a portion of said scalable data stream.

11. The video encoder according to claim 10, wherein
information of the at least one non-required picture is arranged to be
signalled in a Supplemental Enhancement Information (SEl) message.

12. A video decoder for decoding a scalable video data
stream comprising a base layer and at least one enhancement layer,
the video decoder comprising:

means for decoding signalling information received with a
scalable data stream, said signalling information including information
about at least one non-required picture in a temporal location of a
layer; and



about at | east one non-required picture in a tenporal

| ocation of a |layer; andneans for decoding pictures in
w@2doay@issiabove the nonrequired picture at and PCT/FI2006/050314

succeedi ng the said tenporal |ocation in decoding

order w thout decodi ng said non-required picture. 13.

The vi deo decoder according to claim 12, wherein said

signalling information is art@nged to be decoded from

a portionpehpsai Fbrscab?BHﬁhgdatp?c%*ré§ﬁ‘H‘a ffrer Bi5ovd %€ non-
decqdeyr according to clalm3, erein sard si qn? |In% ,
reguWiacht PISWIEs alr ARAgSYCesedidhsdsdid r tamporal focation in

Soeedingesvoelr viEFBUTCEsEIding aid MRin-tuied piciaesage.

15. An el ectronic device for encoding a scal able vi

deo data stream conprising a base | ayer and at | east

one enhant®nthe Vidgerdecdderdaccarding ¢d wiainy 12, wrideein said

SBRafFo GBRRARRA%S AIRaMGed %6 1R EREbABA 3P AR foR Hrkaid

Inclu one non-requi
scjablecdata sireafporal | ocation of a layer wherein
decodi ng of pictures in an upper |ayer at and

o dor“docknbfer ko GRRIG noss B To Sute e o sai
sigaadirfgpinfonmbtidhng amén%mttbdme Q{egb{t}liegzgogzéa?gtp??;}]ental
Egﬂaﬁﬁgé{eﬁtlﬁtﬁw@é{/{gg ﬁgéggé@%dl ng a scal abl e vi deo
data stream conprising a base |layer and at | east one

thancerre%_ ARY&EctrbAR QSVi'#:‘éefoir '?é?dcgﬁlrg@ aasé’élgﬁfé video data
ecoder conpri st ng: neans or decodin S1 gha I Ng
$HeaMmapMiRISIRg & %@@evdiaiyﬁr angt gt deast aaeLrRharceMeshilayer,

tlﬁegatébibbﬂacmﬁr@g @&_&ia@g érm‘dtdé#idwnpnéiﬂgfrat i oln ?bou: _at
east one_non-required.picture in a téenpora catio
of a | aycFEAR AR BBy FiSeatati date curaam; WTIcH dyardes
abdeastt knelenmnlemajui@di [pictuve einata demhpeualc éechtiom tdfea layer

te I C € ;
Bkl 5PEiMhol SPGB AFGEbASIEH 4 24 hocecing he
said temporal location in decoding order does not require said non-
required picture; and

means for including information of the at least one non-

required picture in the scalable video data stream.

16. An electronic device for decoding a scalable video data
stream comprising a base layer and at least one enhancement layer,
the device including a video decoder comprising:

means for decoding signalling information received with a
scalable data stream, said signalling information including information
about at least one non-required picture in a temporal location of a
layer; and

means for decoding pictures in a layer above the non-
required picture at and succeeding the said temporal location in
decoding order without decoding said non-required picture.

17. The electronic device according to claim 15, wherein
said electronic device is one of the following: a mobile phone, a



17. The el ectroni c device according to clai m 15,
wherein said electronic device is one of the

wo 2007/00685%: a nobi | e phone, aconputer, a PDA dBWVI/ER)06850314
set-top box for a digital television system a gam ng
console, a nedia player or a television. 18. A
conput er program product, stored on a conputer
readabl e medi um and executal@d® in a data processing

@'@M fer, faOP[ﬁf(‘ﬁi%‘}}l @séﬁ@éﬁattﬁ%%’?&e& g‘i@faﬂ teldisith system,

rising base er an enhancenent
W'ngtW%ﬁpﬁtr@? %rlé@b’ﬁh%raotﬁj%‘t"s@éhprl sing: a
comput er program code section for encoding a scal abl e

data stre whi ch includes at | ea ttong % %lred i
pi cture i oa’t GAFBPYUIT BROGTATR RIOdGhepIor computer

lcmdablagnm‘dupnmtambsaxemumblapnera | dgter pmocassing device, for
éHg&ﬁﬁg' é‘gsctaﬂfoléa\hgeb edHiQrsg eérﬂC@cSrln Hsi %Cg Tk%/er -and at

require said non-re |re
I@a&;rrmnem e@h@@cgmwcielay@m i the f @ommﬂeumnfggram product
¢ -on of the at |east one non- reqU|red pi cture
he scal abl e V|deo data stream

pr ogr am p? SRIBPULEStROgHaBH CQdéoﬁ%‘Eﬂ%‘ f?%&@&%ﬁ@%ﬁﬁ%able
darh exeam alchnineluddsa gir astsong demirequirkdr picture in a

(358811 Jofadlif 0k Tall WelBheaskOanE 6P PRYLIAS f n upper

'ﬂyﬁptﬂteandrwceedm@dhetswdrtpmmm@ locatiampuitdecoding order
§§rn%?‘ré§9ﬁe%%‘fél 'n%'h Féb[%r‘?e%cgf?dtﬁﬁ‘;%ﬁ%rﬂﬁa| l'i ng

ormati1 0n receil ved |'e data stream said
SI gnal | i ng GQBHIRLt Pr&ﬂraﬁtp@@ﬁn@%“ﬁﬂ)f%tﬂ‘lﬂ#ﬁ'ﬂlo'@@corﬂatlon

oraRE ANfeatNoh@JHbh&EgRIreUbfcture ant P Wcllablec gided data
of a layer; and a conputer program code section for

(523 ng pictures in a layer above the non-required
pi cture at and succeeding the said tenporal |ocation

7 ocecod 19 %P Hlod iR hARAE, SRILERTY. Efhpute

rgagiableamedium and executable in a data processing device, for
decoding a scalable video data stream comprising a base layer and at
least one enhancement Ilayer, the computer program product
comprising:

a computer program code section for decoding signalling
information received with a scalable data stream, said signalling
information including information about at least one non-required
picture in a temporal location of a layer; and

a computer program code section for decoding pictures in a
layer above the non-required picture at and succeeding the said
temporal location in decoding order without decoding said non-required
picture.

20. A data structure implementing a scalable video data
stream comprising:

a base layer of video data;

at least one enhancement layer of video data;

at least one non-required picture in a temporal location of a
layer, which non-required picture is not required for decoding of target



stream conprising: a base |ayer of video data; at

| east one enhancenent | ayer of video data; at |east
WO@o®7M0ei8sF equi red picture in a tenporal | ocatiPCI/BR0@/050314

| ayer, which non-required picture is not required for

decodi ng of targetpictures in an upper |ayer at and

succeedi ng the said tenporal |ocation in decoding

order; and an indication datdl i dentifying the at |east

N, Uy hdeU 1. t gt

GeRuearTt SR UbRE: Ryg GCand | oRcRRtmd e G5g,, [omeoral

losapPndadecoding &rdei dNcht i on of at | east one tar get

pi cture; ansiagipadionndatidantifginggthd @@deasinene non-required

noF-reqw red picture for said target picture; and a

PiYE i ndication of a quality level of the at I|east

one nonrequired picture. 22. A data structure

accordin 0 Acl gj , rel [ L ngdieat ban L Sq i

Rssoct ar oA/t IFEAd s StclRE FEQrSE Lor Gl 28T Wik i Spaid

inslicatBupgatereamriseshancenment | nformati on (SEl)

nmessage. irat TR iBGT ' ' dhpg-to claim
16, wher ef@ﬁlrsstzipglcgtlgg}t?% I%;tgéih%gai %Igtug? "th

fol | owi ng® SECRHS; INFliGaAHIARL 0 easlLPBE, Neneaued; Rigturg for
§@|H-tb@@em7stdr@!: afddi gital televisi on system a gam ng
consol e, 4 tﬁ?arg'i%dﬁzla?%%r ofa Suéﬁtlyel\é'v%'l M -the at least one non-

required picture.

22. A data structure according to claim 20, wherein said
indication data is associated with a portion of said scalable data stream
as a Supplemental Enhancement Information (SEI) message.

23. The electronic device according to claim 16, wherein
said electronic device is one of the following: a mobile phone, a
computer, a PDA device, a set-top box for a dgital television system, a
gaming console, a media player or a television.



