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decodi ng, storage and transmi ssion. Mre particularly,

t he present invention rel ates to scal abl e nedi a
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scal abl e video coding (SVC) standard is currently
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become the scalable extension to H.264/AVC. The development of China video

coding standards is also currently underway.

[0004] Scalable video coding can provide scalable video bit streams. A portion of a
scalable video bit stream can be exiracted and decoded with a degraded playback
visnal quality. A scalable video bit stream contains a non-scalable base layer and one
or more enhancement layers. An enhancement layer may enhance the temporal
resolution (i.e. the frame rate), the spatial resolution, or simply the quality of the video
content represented by the lower layer or part thereof. In some cases, data of an
enthancement layer can be truncated after a cerfain location, even at arbitrary
positions. Each truncation position may include some additional data representing
increasingly enhanced visual quality. Such scalability is referred to as fine-grained
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i ncreasi ngly enhanced visual quality. Such scalability
is referred to as fine-grained(granularity)
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di scussed herein, a layer is deflned as the set . of
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depeqd ﬁﬂmecina{édnﬁw Alrbdiivn R WRdictibe ARGk Vel y. To
decode and pl ayback an enharncenent |ayer, typically

t he [080Ar Asdisciesed herind h@erthfi;ﬁbgi:,@ the set of pictures having identical
values of temporal_level, dependency_id and quality level, respectively. To decode

and playback an enhancement layer, typically the lower layers including the base
layer should also be available, because the lower layers may be directly or inditectly
used for inter-layer prediction in the coding of the enhancement layer. For example,
in Figures 1 and 2, the pictures with (t, T, D, Q) equal to (0, 0, 0, 0) and (8, 0, 0, 0)
belong to the base layer, which can be decoded independently of any enbancement
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| ayer shoul d al so be avail abl e, because the | ower
| ayers may be directly or indirectly used for
wonov@Ere4tayer prediction in the coding of the PCT/IB2006/002841
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cop ey &k iRyl et Eor, 3B E yFopigg pictroin
ot hewhielp thd SecodihgloDRe DR hihere bigd 41 166 dgewii b&'éd%wtﬂres in

cadi.ng of the IDR pjcture an aII
f ol |%\ﬁ?£§ge§ It%ﬂélpa}aé@r G5 “ﬂ@gléﬂ?ag@ velugee! qewndﬁmsléﬁad
| ay e(ﬁuaﬁty EvelWeEﬂ%cﬁ\}%Ey M@Iﬂl@bﬂﬁé&)%&l %@fbnﬁ&%ﬂmhﬁn&?d

qual i tgé evel respect ively i cture) can
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term n the ans t the decod

pi thgplggalgﬁseofs\ﬂequdw 1d and quality fcvc , respectively, as &e IDR picture.

Either all pictures with an identical value of picture order count (i.e. at the same

temporal location) but different values of dependency_id or quality level, are coded
as IDR pictures, or no picture for a specific value of picture order courtt is coded as

IDR picture. In other words, either all pictures in an access unit (including all of the
pictures with an identical value of picture order count) are IDR pictures or no picture

in an access upit is an IDR picture,



same val ues of derendency_id and quality_|evel,

wo J065Reelsi vely, as the IDR picture. Either allpdiiigbiotBcsst
with an identical value of picture order count (i.e.

at the same tenporal |ocation) but different val ues of
dependency_id or quality | evel3 are coded as | DR
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14419&ﬁﬂg’g)l>nzrﬁld@cﬁéﬂdgeMyﬂ0@ﬁ,tmﬁmrﬁtat}émﬂffmibgre@mﬁg@ﬁpﬁy.
file f t (3GPP T .244).. The N is
PR Do AdeaR SLeORIE i oY ik Elay e g e
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her‘? é‘lx&% l]élﬂlct:lgf Str&Md dof Yoord 80 dacRR, Brkwadltag enond transmission

sca é:i ng conpared to single-layer cqQdjng i

t hetiapdwidtth I stadaatit@appbeiiiogs, steeasy 9gptation s %%?ﬁ?dc‘g{‘imr}é%t

di fferent requirenms I LW iR b Bompshdnb @eir
Si z@p@?@ﬂles\ﬁﬁ eérawnp%ﬁozll "%‘Y"QH ?]laﬂ)?g%mgtg%itc%%% nunlllgit ple
St r @afe stateste. @ chidgelof msmgsiﬂlemﬂM@-s@@té‘&% %gtpg.medlw
nmore store space a S| a NSHAS SVRdh
T ot RS S KSR e dapsttsian e
e e oo Ao
{ hefrcodaror Fesidesinany tongeciod it et 1R 1 P (EQBRRIERGY
blangmzi tzl&?t REd A e dechRg shawaompmetoumt tesources with
el enent s

s) ‘could al so perform stéeam adaé)t atai' Qlbose
Whe sorae etberpedrlessingo Ferexample, if §oioRing dtporioppel qR A oppraiy
the file resi.des_lif: e Wi, bdiier tlecndkeie o
r es PRESSPUERS? I céé%rﬁ%é %%Fa\}\lﬁg? E}Lsgéﬁif’ g?tdel i nk t@% t ec *

decagdi agapenione bowatat emrinectmdtigedde All hppciiabie R¥Et ent gnpther
t he decoder shares ut atli § E€SmWitaRos® pBwer in
ot hEa b TAES Tty e IRR A DRjnp PERAUE Comlalionk o
per Rk dokbdd a ey dithepriipbkacpdic Bywsr Tiapdapterstzpam may
mul t1-process operating syst .t he codey: S ding,
abl daven esagadiiral 3 %ﬂ%‘é%%eﬁgg‘?&o ﬁglﬂ??%%p and e
dec %ggan‘? bdaptien Sme f&wﬂe@ﬂﬁb@% sAband Bwitdhéirg o iemscoding. With
however, i tp may only have a subset % t hc? sl %ﬁ?ssos%ﬁh'n
c onittghd scalabll sieawe sirdom adaptation can be performed thtougt Iayer ing.
[0012] In scalable coding, high-to-low layer switching can be performed at any
location. However, the case is different for low-to-high layer switching, since
decoding of the switch-to picture in the high layer typically requires the presence in
the same layer of some previous pictures in decoding order.
[0013] For the current draft SVC standard, low-to-high layer switching can be

performed at an IDR access unit (ncluding IDR pictures). However, relying on an
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its use t o decode a subset of the avail able scal abl e

| ayers. The adapted stream nay have a changed bit
woav@/o4taane rate, and/ or video resol ution. W POT/IB2006/002841

singl e-1ayer coding, stream adaptation can be

performed through stream sw tching or transcodi ng.
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fr equent coding of DR access units or non-pronpt
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rel atg ' s

t heol B ST Fis BB E e BTRE R PO, kbGPt oo bien
codi hyerewitgiingliradcaleltie videngpdingf Feshermerchthisguealtcoa saed fidre

| ow ¢ it chi Ho : L
oo B R Bl oF S o PR 2R e e e
Ther fir@stdevel RREEhat 86 PRHAHAR MEIPsIEST the VideEHIt $tyeatts fegtiked to

f or | abl e codi ng. _Furthernore, even aft hese

tec hﬁmg e 2laspsdorlepadiah NSF SHLEHE-AsgERngd alef@mwrfgf stream
t hei goPREbRA e WoldpufliéRer result in additional

codi nog co%st raints (|h&p the form of equi vaI ent to | ower
coding efficiency) or inplenentation conplexity,

[0014] There is t her BIYMARY QEJAIE BYVEY ting sinple

and efficient |lowto-high layer switching in scalable
vi deroo@sldl T préenilitRnBA gowdésffsf @sy‘sﬁmadn&@leﬁloﬁe‘&dhé @fnaling of

enabl i ng t he "signaling and efficient

| ow tog-forhigh lngsriviteling pointhin th e farmet le§elfte> F%H’ce effisjent scalable

such towihi R:,ls &n #
str eg?r%a?ls r equg C?ngﬁ]gqnd t hﬂéﬁbfﬁé?{esﬁ tinven on
| ayerlssdistloles a gyst@s m;ﬁan@hmigfoaml sxgwénm; of bWoﬁ) lrszblemwﬁchmg

coul d .requ C

RVERRPER P giEF SRt BEEK! iSRS olE o bt
syst e:lyerahdmﬂdih—lawdrefnewdﬂhdemmgsrtﬁlcbmgutaﬁodaﬂy\sdatabhl dgboding in
| ayer, switching points in the file format |evel to

enabFERRFIPPRICRRL  scal abl e
[0016] The present invention enables simple and efficient low-to-high layer

switching for scalable stream adaptation, The present invention eliminates the need

for a streaming server to have to parse and analyze video bit streams extensively,
which would otherwise require a sighificant computational and implementation
burden. The present invention may be used in virtually any scalable media

application.
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streamswitching in stream ng servers and |local file

pl ayback. The present invention al so discloses a
weoeysi7areand net hod for the signaling of | owtoParaB006/002841

| ayer switching points in the video bit stream e.g.,

to enable intelligent forwarding of scalability | ayers

in A ahidin ;
0T RSSO Rt PRSI GNO i
pr eseugenizatipr ard wanneneibipestien tpteef, wilbbeseme apparent from the

| oW t o- Ni L.t chin r I .
adap TpP i el dss e Wtk n SRRk E A Rbopanye
for @rasiugsaviiersn Blerclaientsthabaliles dunepdy thwughnat Hieatwera drawings
Vi deg bi, t itreams extensively, which would otherw se

r equfi$sEBedLEON: i cant conput ati onal and i npl enentat i on
burden. The present invention nmay be used in virtually

any scal abl e nedBRIBPDESCRIFTION OOTHAE DRYeWEN@Rd ot her
advant ages and features of the invention, together

wth_the organizati on and nner of operatio her eof
i 11 199280 "85 s 5ok ir] RERES OF RGP (5t KPR VoS stream
des CHvkiR heiispy 8 valie @thie PrOVrdbled te@Pordl_teelf dbendency_id and

acconmpanyi ng drawi ngs, wherein |ike el ements have |ike
numefedlisy delyughout the several drawi ngs descri bed

bel oygorHR ﬁ%ﬁ@%ﬁkﬁ%#ﬁm@%ﬂl%ﬁ@%@e felngbkaP

1 shows a ter al nt of an exenplary scal abl e
vi deescestenedepictedithFighes 1di spl ayed val ues of the three

vari . I, . :

cual AT GER trrt R g AERS R EREH e Smich o resent

r ef eireedtonedydeinplshicmed;or the tenporal segnent :
depi in Figure 1; [0020] Fiqure, 3.is an er.vi ew _
o nof8Tt Piglueddi Entinebiye o it oot SRk B Stftpprec
My BR priBhREBLE fresdnPddddtiolf gure 4 is a perspective

Vi ew ofﬂnan electronic device that c ﬂ i.ncor paqr.at %C%he devi
pr i néﬁﬂaﬂbsmﬁreéﬁ@amhégléﬁlﬂrepq?@ﬁ@r#%?ﬁ T@M’P Q%i%ﬁ? goic aevice
IS a pp t g representation of the circuitry of the

el ectron c_device of Figure 4; and c , .
[0023] Figure 6 is an illustration of a copumon multimedia data streaing system 1n

which the scalable coding hierarchy of the invention can be applied.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0024] With reference to Figure 6, a typical multimedia streaming sysiem is
described, which is one system for applying the procedure of the present invention.
[0025] A multimedia data streaming system typically comprises one or more
multimedia sources 100, such as a video camera and a microphone, or video image or
computer graphic files stored in 2 memory carrier. Raw data obtained from the
different multimedia sources 100 is combined into a multimedia file in an encoder
102, which can also be referred to as an editing wnit, The raw data arriving from the
one or more multimedia sources 100 is first captured using capturing means 104

included in the encoder 102, which capturing means can be typically implemented as
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[0023] Figure 6 is an illustration of a conmon

mul tinmedi a data stream ng systemin which the scal abl e
woadi7rg2sis er archy of the invention can be appl PEWIB2006/002841
DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS
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appl i cation software controlli e function_ of a:
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Vi degGAREH B aG3fdreaddd 109) ¥ha® 20t médilGoistsemracly Torapressed

out put "of the capturing means, 104 is t ical'ls?/ﬁein}ehejfﬂle

an untEgpeaRpesdorFpitable h@?@%rﬁﬁ?"’egg@&g‘gﬁlﬁa"@ Ot Ot

exa | ¥ndhtidn 8.263
R R RRG e Kol Cd B e T et e, 2

for I on- I'mage format, when a video,
capt Hrs4cBireckepaate,ayndronizdd apd@naressed reefia Bewsirastypicals

di fferent dia fl h t ' 1489 being
ona. e gt TRORE it it ERAAAL &R ol d0Pbeing o
desi kiggle, vkhfere Bit oty tHA Gommriscadasofadiltralonetbenefonesia ey, and

such as a video flow, by.hal.vi t he  f :

o g e e PR P G AR g kil
separalifined FRAYE S HRERMAY rapile thiresiliplblinyef aghwal pumber of
conpressed in a conpressor_ 108, where each, d'vaﬂglxﬁgﬁiaﬂows
i s saopdiadlowsynted ® AUl fhe FpARIngSHY F’@?@yo’?l{égﬁ? abl'e

for t [ ; exanpl e, video franes of the
YUV i&gp%&%%nrrgar{u%ﬁéeﬁ{'conpressed usi ng the TU

r ecorfoiTiatthomukin®@® fes arp powlerrphio aWgARRE gVer 1-{2’ which is thus
synchronj z and r ' BiminyRE Bhé Form of
e e R GPREs O B e Mclniypr Aobt &

f r oMprhigessive dovenloddiiy. Beprgresiveidnyhlepdingihe srimsdia flpsAfe first
that SOTPE | 565 o021 8Bl o815 B MRSt PhuaP Bkt ot

and stor
transimission as need arises, Tn teal-time streaming the editor 102 transruits a

L

continuous media flow of multimedia files to the streaming sexver 112, and the setver
112 forwards the flow directly to a client 114. As a further option, real-time streaming
may also be carried out such that the multimedia files are stored in a storage that is
accessible from the server 112, from where real-time streaming can be dtiven and a
continuous media flow of multimedia files is started as need arises. In such case, the

editor 102 does not necessarily conirol the streaming by any means. The streaming
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that may be referred to as a nultinedia file. It is to

be noted that the formng of a nultinedia file does
waabo7rezesarily require the multipl exing of arPoruBANG6/002841

nunber of nmedia flows into a single file, but the

stream ng server may interleave the nedia flows just

bef or.e ns mtti | 48 ' ;

ar o 55 LPAR sy bt Ffbng DA EalOR ARl TSk W iRaniat

t hu savamwdxtreh@ﬁaximnmydec@hmmd phgbask raseef thg cligint Hef; thg streaming

o Tt LRG0 bRl o SR R oPEQLLERNL ¥ ieaving ou

; il en- \Afﬁhﬁs fr?z%&ﬁc @dn@ﬁl%ﬁon ert EMJ\J%Mgihg/n\:mbdr bﬁt_he ecalability lgers.
rom ere e m e retriev 0 Ia |

needFuthes g SiTping Rervaril A E ey P’@gﬁa{ {1?5 header Relfy %fa mgpleed

tr a”@%& ?10&} t&féﬂﬁéewéws‘ize%é 'cﬁcaﬁém 1k mmﬂ:ﬁemaamfd dagipackets

ream ng server , and the server 11
f or whise $uitable Ifcnmradm@mﬂ in thqielacmm@ﬁﬁaﬂ‘l@&etwk gmployed. The

furt éeat t] o[}gﬂ"a tad'Hﬁ ffs Qth @l)p%?atf%ﬁ of the serverllz

carr |af| es are stored
in abﬁﬁﬁmlthmabontml pmtbesls'l‘]hfl céleﬁtrld#mi dapabieeficeptralling the server

fromvvherereal-tlms anm

cont it HuA drasti §ich apvay \Kﬁ%ia% e??‘?ﬁ@ glafﬁF g%n 1I§’e§s@1§ a?tfogd

as NeetnNsion &8 the b us RddifGto whith tedilientris hpRallpepalont

necessarily control the streamn ané{ a The

str eamm@%@d\;@ﬁmgélﬁrtﬁﬂ%“%ﬂﬂ Og’r‘%‘%{‘ﬁnﬁ 1§ﬁ§‘pl ng of the

mul t W eﬂtqwfs‘ii&ci\'ﬂ% Aangnbas Rleatha ifileib iest eupplied to
eco

t he g and pla backrate of th clleug i
114, atihrau]spllemmlﬁgﬁlsdrwemtb% pedip flawe BOI‘AH]'SG firpedia
rate f R EHATILEMBY sdpBR 1B debtimpressor 118
B-frgrﬁgfl?segng{jh rr%\r%\%drr@édél on oréa% Sg usting hep
numbethefeatthwepaata lnmkita] ﬂows uaopmpsasseé ibma OmeWéOI suftable for each

stream ng serye

eSSt TR PGB g s e i
encaps h'{aﬁ% Rk fgit 0 Whaede ﬁaedﬁtfbws Bﬁemmﬁﬂateé apackrrspachagording
are sui le for trans

t eI e ¢ s SYnehropigaidon st l@ﬁﬁ‘h Wé‘?i?emqi}?éi magang g4 Thyaoteal
&Eﬁ&ioﬁmhéﬁﬂi mtmaya&mi ﬁ@@for éﬁn@momph&ﬂ br mblhk station

oper tron of the server 112 using a suita trol unit
cont réuﬂplam oddouspeairancans. dhe '31&3@'41 14 segsmﬁllg cgmpnses aco

contr ? ﬁh {{ udE LA %&1% cBhitrd] ARG hlarﬁs&qﬁterf@ce\mﬂiah@htmls

a de medi a can be se ected for 4 the
t r ansyitsthé mritmntolﬁﬂlesbnvemﬂnxough thechbioverdsoribgd gpfitiohproppgo), and the

|C lnlt gpcipﬁ:a{%?%éfp T.t\fh %&ﬁgtﬁf ﬁneﬁ ltlbenﬁﬁgtlons fg,lven by the end

[ 0028]gephen the client 114 is receiving a nmultinedi a

file, [00;9? fI‘L 1|s %‘o TI)eSthédrtﬁzgt ﬂ%eutpa%siler c?f mu?hmedm files from the streaming

server 112 to the client 114 takes place through a telecommumnications network, the

transfer path typically comptising a plural number of telecommunications network
elements. It is therefore possible that there is at least some network element that can

carry out fraffic shaping of multimedia data with regard to the available bandwidth or



a demul tiplexer 116, which separates the nedia flows
conprised by the nultinedia file. The separate,
woanprrezdaed nedia flows are then supplied to aPCT/IB2006/002841
deconpressor 118 where each separate nedia flowis
deconpressed by a deconpressor suitable for each

par t the wasimuireddcadihy el pldydeckier OFHeRR&R U14Mdeast partly in the same

reconstruct e ﬁl a flows are supplied to a playback

uni tWin%ﬂ%mg #99%e eronpectipnwih Hie streapREseEETat a

cor r patoip ] to.bhei r | t "
RO80IP AR pASGR tillefibrl R0l Itfr VRGN HRITRALE Ror Bl Bienating of

and supplied'to presentation nea e act
pr eslentiatiighiayee switchi@aommtyindnife fematlovel txemalle effimient scalable

conp i | ation d a | pudspeaker, .
B R
cont alsd disphists dBRtehaat] ncied éndhesgimlicgsf lowpo-hishllgyer switching

control, through ,a, yser interface.a that contrqls, ..
ot rPea hETER GrothRn, o8 ELraRE iy aas of sclabitt
abovaf,&eﬁmédaeﬂme&@ﬁ@m&k enfhR P Eenlﬁlﬁ@iohﬂﬁ' 0dlg818HeRRine in

the playback unit 120, on the basis of the

" i nst fIFERITEHECHES ven by the end user. [0029] It is to be

St ool it SRS ELrP R B ek SRt bR e

t hr odggeribed heseiac Hrshonld banoted; bowestondinak ptherrraripticns of these
pat h ' . risl: ural ., nunber.. o
ol cebidhamin SOTRIABHRRH9 Lot WAl bkeonetipe

pos siltetmtivds@mbbdiswets dscmted legeii. sone net work el enent

t hat carry, out traffi.c shapi of ., timedi g data, .
i ¢ HOPEA L A oo e s o - ol Bt fn
decofit fife fBhht RivalvBahK udcadf8igRAl 1dWLeo-Eikh Bér shliéhiak pbidRSS one.
partly in the sane way as descri bed above in

C

onn¥B% ?f&ﬁalwi}("?f inferanagion-c By iis grbedipert, a Jay0HERSs qefined for
Pr ©SGRalih M8 - Qi fayér@%d{dﬂg piniS Y6 GRIR g TRIRRGs Efbained
the signaling of lowto-higli~lTayer swtching points
i n tindhe jafasimgmprontpining the sealability infoarndtion o€ pach sealabibleyer. e.g.

str i ' ' ' ’ . | ekl :
ol oy LS EAY e ) T e i ARl QR of bl e
syst Bmnan ThebvhBdefimd aslidlosisgnal i ng of | owt o- hi gh

| ay it chi oints in the video bit steam e.g, s

to :%%Sw@e?'nt gwgent forwardi ng of scalability |ayers

I N neglitdin@nar gcdiflolg&Eatrement s or conputational |y

scal abl e decoding in streamrecipients, [0031] A
nunbMPn‘@ﬁorlé‘xeFﬁ?I ary inplenmentations of the present

| NveQhingly: ar e zgee Onbed herein. It should be noted,

however, "that other variations of these . o
[0033] This box provides a compact marking of the low-to-high layer switching

points for an individual layer within the stream. The table is arranged strictly in
increasing order of sample number. If the layer switching point box is not present for
a layer, then for that layer, there ate no additional low-to-high layer switching points
other than the sync samples signaled in the sync sample box or shadow sync samples
signaled in the shadow sync sample box.



i npl enentations are al so possi ble by, for exanple,

conbi ni ng subsets of the alternatives enbodi nents
wdizewgzaad herein. [0032] A first inplenentati 8aTfiBr006/002841

signaling lowto-high | ayer switching points in the

file format involves the use of signal |owto-high

| ay @lasSKdylefawiRtBinBRIiBox afad BokyREp9{ scal ability
information. In fhis enbodi ment, a new box is defined
for si gndpsigngdi@a2) BVt gh | ayer switching points
for eachjjayer. The box is contained in the data
structure cdntaining the scalability infornmation of
each scalfalifi=8; 1<agury, caanfyiti)He Scal abl eLayer EntryO

structure def] S;ﬁﬁ&gggé}%m%%&ﬁmﬁ)tﬁandard text of the
€ DOX IS in

SVC Fil e Forna ed as follows: Box
Types: '| swp' ufsipnbhint(8y entr$o@haih| eLayer Entiy Mandat ory:

No Quantity: Zero or One [0033] This box provides a
conpact narkiﬁé(]ﬁ?dtﬁ?@tryé%?):‘?t JRTh | ayer switching
poi nts for an i ndigyinddmk(16Rs 1aet BN the stream The
table is arranged strictly inncreasing order of

sanpl e number. |f the layer swi tching point box is not
pres}ent for a layer, then for that |ayer, there are no
addi‘ti onal | ow-to-hi gl; | ayer swi tching points other

t harl0@¥#@ dy this examplecsnty gowrirbeiveathe mnbey atengianin e filowing
e PR el ARp Sk B e R R B mation of
Box (lowswMhigh 1{yetinsitciigdointat 3By cerdnt ryerareignaled in thi following
o S o S bty i LSRR
| <e0d33y_caslnl Ried #* kpetifie$@e hightr(ldfe: tokehitiathe ayeim dad be}
switched from the current layer, or the lower layer from which the stream can be
switched to the current layer, at the current sample with sample number equal to
sample_rumber. A value equal 1o or greater than zero indicates that the stream can
switch from the cutrent layer to the higher layer with the layer identifier equal to
(layerld + delta layer id + 1) at the current sample. A value smaller than zero
indicates that the stream can switch from the lower layer with the layer identifier
equal to (Jayerld + delta layer id) to the cunrent Jayer at the current sample. The
layerld for each layer is found from the data structure containing the scalability
information of each scalable layer.
[0036] A second implementation for signaling low-to-high layer switching points in
the file format involves the signaling of low-to-high layer switching points of all
layers in a dedicated box. The box is defined as follows.
Box Types:  ‘lswp’
Container;  Sample Table Box (“stb]’)
Mandatory: No
Quantity: Zero or One
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) [0034] In this exanple, "entry_count” gives the

WO ﬁb‘ﬁf%fm‘” entries in the following table, peraB2006/002841
“sanpl e_nunber” gives the sanple nunber the sanple

whose information of |owto-high |ayer sw tching
points for the current |layer are signaled in the

f ol j0eBrINgThieBb:Eproeiiéy Yoot Pud indtkigy ¥iake loletomigiayer editching

entries in_the follow ng table, [0035 . . \
" dePRIgts fonpllthg layef%w@?é“ fﬂi?fe%re%eﬂpﬁ t@ﬁs as] Japaad strigtly i jupreasing
t heofity SaIhpRMuRSerS W he hoek stv‘it@kml% PéintHek 1EM: pfe@é{ﬁf,rtheﬁ@ﬁre 110

the |lower layer fromwhiCh the streamcan be switched
to adfitioval owrie-highlayer switchingpotnts oteanthas fhaivac sinpbes signaled in

sa :

o e SRSl 4T ub ST B B Rt A B P
swibah fromthe current layer to the higher layer wth
the | ayer ident.ifier_equal .t ayer, d +

del P%{@%Wﬂ@l%ﬁﬂmﬁ?x ?’ﬁ@dﬁgp’gd‘e}ﬁ% i{anpl e. A value

smal | er §gned RE@2) Mbycat@s that the stream can swtch
fromthe |l ower layer with the layer identifier equal

to (I ayemF'bli»]ﬁel ta layer _id) to the current |ayer at
the currepii-63Minery Mgy :aygrlid for each layer is

found from't he data~structure containing the
scal abi ity iunsignesint(d} sgppleawmbeical abl e | ayer. [0036]

A second inple ney r.si.gnaling | owto-high

| ayer swi tchiwgﬁ”g%ﬁ%t(%{r{?‘tcﬁ%&% |l e format involves the
signal i ng of foog=t;d<tentgh chayZi+eMi t chi ng points of all
| ayers in a dedicated ({3&%{8 I%e bd:_)x i s defined as

fol | ows. Box Typed®siey )&R- & ner: sanpl e Tabl e Box
('stbl") Mandat or Winsigndduai®)iehtyy cdan®ny or One[ 0037] This
box provides a confpa&t mar ki ng o tljf l.owt o- hi gh I ayer
swi t ching points f8F&aPik T Y SEBs Gt hin the stream

The table is arranged §fgﬁécﬁhtl(b(5)idéltd pgEeasi ng order of

sanpl e nunber. If the Iayer switching point box is not
present, therk are no additional |owto-high |ayer

swi tching points other than the sync sanpl es signal ed

in the sgnc sanpl e box or shadow sync sanpl es signal ed
I n tthe shadow sync sanpl e box.

(0038] In this embodiment, “entry_count” gives the number of entries in the
following table. “sample number” gives the sample number the sample for which the
information of low-to-high layer switching points is signaled in the following table.
“entry count2” pives the number of entries in the following table, “layer id” gives
the layer identifier of the layer for which the information of low-to-high layer
switching points is signaled in the following table. “entry_count3” gives the number
of entries in the following table.

[0039] “delta_layer_id” specifies the higher layer to which the siream can be
switched from the curent layer, or the lower layer from which the stream can be
switched to the current layer, at the current sample with sample number equal to

sample_number, A value not less than zero indicates that the stream can switch from

A41-



cl ass Layer Swi t chi ng Poi nt Box extends Box(lswp'){

wo 4iisgngd int(32) entry_count; int y,k; for GcrAB2dosmo2s41
entry count; i++) { unsigned int(32) sanple nunber ;

unsi gned |nt(8) entry_count2; for (j=0; j <
entry_count2; ]++){ unsigned int(8) Iayer i d; unsigned

i nt (183 cuarent Mye ool Bighbdhy e('lﬁtﬂthé‘la}%r Iﬂ@ﬁﬁﬂ&%?\#&ﬂiﬁ:’(%aﬁ&*'i@-{-

SI gn | nt 16% delta Iayer ﬂi?@} [ 0038
A? phe Gt sa@pk@eé e 1956 Fhsa pero tindivatasitlent the
' n ts’ﬁ@arﬁ @iﬂ Mcﬂ@roh?tﬁé ﬁrwer %?T@(\B/ﬁl@@ﬁf%ﬁfaye 1@@622&3& idenyifier

sanpl e nunber sanpl e orrm
| ow-agBaltie Gwer_a«}éldeway@mdr)gttb@emem sagipksi Qmﬁ:hqﬁimoulat he

foll t
o (r)1 ¢ r@gds @iﬂnnehf‘# tﬁ? mv$ O{I,ﬁﬁg gﬂ Bs%bleq% 9§tsthe g»ap B%J et_ﬁlgnber
| ay enmdajthmtolop oélayaf idf hﬁeich:}fe!{e dupentwhnly Of piiiBg the sample_number

i nf rrr&tl | o o- hi gh | ayer svmtchlng p0|ntS|s
sig 8?@881 ﬁ?é“f—ﬁ o8 ng table. "entry count3" gives

the [ooumpera @id anglEmasation f&ﬂ'k?%l}lﬁﬁﬁé IQWtélﬁlg‘hQ@e? switch Q}%%ints in

"del tal.ayer id specifies e hi yer to

t he ¢ FleoR@hivelioshy weotss agmahaﬁr@a@%ﬂqmg ﬁ@lﬂTSa)Télﬁ embpdunent
the haWalo dedW&d sﬁﬁl%‘agﬂglyqﬁﬁf fﬁ&? of Ik S %QF ?&nﬁi’t{\%glt SR Himents.

to thé current [ayer urrent sa
sanplhés mhﬁﬂmene@p,mbs bdhisasqwmmmdmndenﬂkywudebln otmbieg®ns of

t ha str n.sSw hfrorrth

e AP AL e ER A el BBl h A SRL Pt by AT B

i dentfefenang. emnhé ISlOoba(sé myﬁa ﬁlafonmttehd mpdiy é4tp i répr@denﬂe@ 85 4 set

curr¢ nt._s e l.ess f.han zero i ndicate

C e ERrraRA R el BActE eiep o s CoPigney g crrgendent

cur rmﬁpoh&}i&psMhﬁdﬂ ihidEmAtiaM 8hd Asd€uidtd k@4 samples or portions thereof -
to transport packets (by references from the hint track to the media tracks). An

extractor frack contains references to a media track such that a subset of the coded
pictures for an SVC access unit forms a sample in an extractor track. Therefore, each
extractor track should represent a different subset of scalable layers, and each
extractor track should be decidable without decoding other exiractor tracks for the
same media frack.

[0041) In this parficular implementation, the switching points between hint tracks or
extractor tracks can be identified. Tracks that contain or refer to a sufficient subset of
scalable layers enabling switching to at least one of the indicated switching point
samples in this track are linked to this track by a track reference of type “tswf’ in the
fack reference container box. Tracks for which this track contains a sufficient subset
of the scalable layers enabling switching to at least one of the indicated switching
point samples in those tracks are linked to this irack by a track reference of type ‘tswt’
in the track reference container box.

Box Type:  ‘“tawd’

Container:  Sample Table Box ‘stbl’

-12-



equal to (layer_id + delta_|layer_id) at the current

wo & Phé 1N this particular enbodi ment of thecrias2006/002841
invention, it is also possible to put the | oop of
sanpl e_nunber inside the |oop oflayer_id, instead of
the current way of putting the sanple_nunber | oop
I nsiMhdbfagkaysgs _id | oop. [0040] A thitd inplenmentation
for signaling |lowto-high |ayer switching points in
t he QUAPREYT or nEo PRYPEFte@et he use of signaling track
SWi a2 9 TRR B ProviliBd £ cARedhARRE oFBY lo@}—&)@hi?ﬂa%r_%%ch'ng
si mul t aneously th any f“the other above-Tdentifie
enb qainteretwcon Tint gacksonetitiaetar travsp | Thedatleis ptranped sieiclip by e

i nde tly-decodab conpi nat i,on cal.ahl:

P R R e
t y pithenl thate big nb héditiael Riv-fodfigh layse snichidgpoliieothGEhdnabesync
nedi a flj;qle format, the rregia data.is represlentedcﬁs

Set SHFPIRR S SR EERIE oX AETREON, HOF SiePIR Yalef e e
COoNtsBhddwSh jdegendent transport encapsul ation

i nformati on and associ ate nedi a sanpl es or portions

t hersass TragkywitchingPrintBen extends Bos(/tsweDér ences from t he
hint tragks 3 I cks). An extractor track
cont ai ns%lrisé egéﬁhggwg%&%di a track such that a
subset ofinti.jije coded pictures for an SVC access unit
forms a l.e. in.an_extragt.or track. Therefore, each
extract o?&{@gcﬁg}?&fo&nﬁéﬁﬁ sent a different subset of
scal abl e | ayengignadhit(@Hchmebet maddenyr track shoul d be
deci dabl e wi t hout geggd%gl% ot her extractor tracks for
the same nedi PSERELIHE} HEY25°9% ¢ hi s parti cul ar

i npl ement at i ofix (jibrg <SomtrlyCdoining; 99) Nt s bet ween hi nt
tracks or extractor tracks_can be_identified. Tracks
that contain or remsigngdgnid3srs fetkedt subset of

scal abl e | aye},s: i i ing to at | east one of
t he i ndi cat ed@#?%ﬁﬁlt(ﬁg&ﬁ%ﬁ@énpl es in this track
are |inked toforGFe; jtentl dopnid; thck reference of type
"tswf in the track_ r : .ner box. Tracks for
whi ch this track léglrsi a‘?‘#}ls{a@ggﬁﬁag#gﬁ’t subset of the
scal abl e}l ayers enabling swtching to at |east one of
the .indicated switching point sanples in those tracks
are}linked to this track by a track reference of type
" 1 SVDA3IN Th s dobiReis, Tegfr e cameegivartheinitier bfuntriddx thiefbwing

"tswd . .
table. “sample numbet” gives the sample number of the switch-point sample.

“entry_count2” gives the number of entries in the following table. “sxo_track id”
indicates the track identifier of the track containing the lower layer from which the
stream can be switched to the layer contained in the current track, “entry count3”
gives the number of entries in the following table. “dest_track id” indicates the track
identifier of the track containing the higher layer to which the stream can be switched
from the layer contained in the current track.

[0044) Tt should be noted that alternative syntax definitions are also possible. For
example, the entry_count3 and the related loop for values of dest_track_id can be
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Cont ai ner: Sanpl e Tabl e Box 'stbPMandatory: No

Quantity: Zero or exactly one. [0042] This box
wonowvidzaea conmpact mar ki ng of the | ow to-hi ghPCayB006/002841

swi tching points between hint tracks or extractor

tracks. The table is arranged strictly in increasing

orde S r witchin Lt

o tea PR Ge MR o it ot BRE AR B OB one track

| ow- isdadi¢aged ih ﬂyzétswﬁ’v&tablcm?dmgwp oItust aﬂscqtobﬁble tdme tiehe sync

sa e al nth 0 sha oW sync
e B R R e e S
Tr ackwgr t e NBRShahBeXt ﬁ)bb%ﬂﬁ’@tos%é tHeS¥Braddiion s1gnaled in the

unsi gnedi nt (32) entry count; intij; for (i=0;

ent r {peda raek usigithe gt qF f sgwe\é altmlmfo @ﬁmr@ lm@gh layer
unsi gnedid ﬁ;{ﬂ){n@m EEnye;;ﬁ'Qéi&I | L t’ %«i[%hﬂge la#' rld&&hﬁ%‘ is signaled for

entry_cou | ++) unsigne
unsi epakettink ot f(xa)wtmﬂck(, ecgn urih@tra&dneac(ejc sOthe pample entry.

entr n ned i des

Foolin Tkt s HARSIRSER oF yloBtint el B PRy Btathsbeiow-

nu mborhigf lajmtsﬁvitﬂﬁng Iﬁbuithfﬁ thobit awkng A fll ch altemanve involves the
"sanpl e_nunber' }e;s t he sanple nunber of th

st T B OBBRRY Nemrk & smmnrwerdma U ¥pg 0 ot biicnre

of ?&ana!nﬁﬁ% &F]dglea Elﬁ;e§ ot é&@ Wﬁlguﬁﬁ%eeis an eftendehRflald instantaneous

i ndi cat es track entifier of the track contai ning

t he fesofipg redipely (EEIPE)mmmxec Mt FIPRatietes s eendedpicyd ip othich the

tO t [ d . .
0 BobN B0 SISL R 8 DSl B g

f ol | avémig ﬂteabanelayéuXesmgﬂlrth@damed/alwmﬂ teapers kb, depedkncy id

and quality_level, respectively, as the EIDR picture) can be performed without inter

prediction from any picture prior to the RIDR picture in decoding order in the same
layer. An EIDR picture causes the decoding process to mark all reference pictures in
the same layer as "unused for reference” immediately after decoding the EIDR
picture. An EIDR picture will not have temporal level, dependency_id and

quality level all equal to zero. Jt should be noted that, as used herein with the context
of this alternative, “in the same layer” means that the decoded pictures are with the
same values of teraporal level, dependency id and quality_level, respectively, as the
EIDR picture. It should be noted that the difference in the concept of being in the
same layer comnpared to the latest draft SVC standard is that temporal_level is taken
inio account herein. By taking the temporal level into account, low-to-high Jayer
switching from a layer with a lower frame rate to a layer with a higher frame rate is
enabled. Furthermore, the coding efficiency of the EIDR picture is improved, since
reference pictures with higher values of temporal_level are automatically removed
from the reference picture lists, such that some reference picture list reordering
commands are saved or the values of the reference picture indices gets smaller, which

improves the coding efficiency of entropy coding,
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identifier of the track containing the higher layer to
whi ch the stream can be switched fromthe | ayer

woaoni7azead in the current track. [0044] It shorC@dIB®06/002841
noted that alternative syntax definitions are al so
possi bl e. For exanple, the entry_count3 and the

I I f | f
oo nf  YeRai@ e e Pinsh B2 iR ol B0 Jayer by e of
a; \i’f s&;ﬁalﬁs a@ﬁygf, ah EUDR mcﬁ]ﬁﬁ(_:ahﬂcﬂdbk preﬂlctdidi‘t())iﬁ:ad iﬁdmrennﬁ:l?ﬁame layer
[ rererence. |1 S S 0SSl e 0O ,use e
Tr a&@é\n? FEPROrHE %@“@%P’&EJ Cﬁeﬁé@wemﬁg%s from Py desers,
the {hEagksf aﬁ?@tﬁﬁerﬁa?&fs PRGérRbles TafeMswitchiRg bl e Mok Blower

it is possible tdo reusé the information signaled in

t he ledicathe layekeontsinieg ﬁlhEIDR plﬁ&ﬂfﬂﬁ* therlecatian @ﬂhﬂ EIDR picture. For

poi reaepls e bt SIS st SO Th AR TR e

i dentaldel 22ris u@d a$ theabe wﬂ;ommta;y;mh arhi thd: m@m1m<¢frm1t onit type 20 is

trac the track he r or e e .entry
[004@1‘”‘%*’&%r ot Fligeiof a gorg} < S%"ﬂa%%%‘?nﬁ’g i (9 Coded
et haus of Phorl INR SidGdAIEIDE pitturk ﬁwcaabls bgbnsiaayer

switching points in the bit strean1 A first such

al ternative invol ves the use 6Pd new Networ k
Abstraction Layer (NAL) unit type to indicate that a
pi cture containing coded slices of that NAL unit type
i's an enhancenent -1 ayer instantaneous decodi ng refresh
(EIDR) picture. An EIDR picture is a coded picture in
whi ch the decoding of the EIDR picture and all of the
foll owi ng coded pictures in decoding order in the sane
| ayer (Le. with the sane val ues of tenporal | evel
dependency_id and quality_level, respectively, as the
ElI DR picture) can be perforned w thout inter
prediction fromany picture prior to the EIDR picture
in decoding order in the sane |layer. An, EIDR picture
causes the decoding process to mark all reference
pictures in the sane |ayer as "unused for reference"

i medi ately after decoding the EIDR picture. An EIDR
picture will not have tenporaHevel, dependency id and
quality level all equal to zero. It should be noted
that, as used herein with the context of this
alternative, "in the sane |layer"” nmeans that the
decoded pictures are with the sane val ues of

tenporal | evel, dependepcyjd and quality_ | evel,
respectively, as the BIDR picture. It should be noted
that the difference in the concept of being in the
sanme | ayer conpared to the latest draft SVC standard
is that tenporaHevel is taken
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i nto account herein.

account, lowto-high layer switching froma |layer with

By taking the tenporal _| evel

into

wa bamezoibrame rate to a |layer with a hi gher fpameEBrad/en2841

i s enabl ed. Furthernore,
EIDRplcture 'S |n'proved
W th

re
SO

save

the coding efficiency of the
since reference pictures
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f Pighiesranmierastd non- El DR picture in
lg (parantpteh|set ®sP047] This design is

i cabl% to
’nsi on wher

séedessoing dekipders coded using the scal abl g
eactesspaitadelingtes khspfependency i d and

U

ity_tevel
2l f can be

aE®l afisgpehe@d. The H 264/ AVC standard
usddoft @&qpiogy(ihde tenporal scalability,

h canpj besi
nmessages.

M&Qﬁé{ﬁﬂ Ng sub-sequence I nTtormati on

HOWEYCdweak bkithS case, tenporal _|evel i

5

Sign@ed a
he tenpora

M’Eﬁ&!@{erme rsThferredas——zero fox

l,ﬁlfeg% Q‘b} gg(l)ayers accor di ng to the

hl o ——af £ .

curt
hi g

UIIL dIT
1 |l ayer swi

| PN
C— CT1 III CIIL UV U

‘mﬁl Iayers and not

10

to

nNess$

pi Ct
r ef ¢
i np

\_z
gl

ure. 1SHOV\BV

nssible, |

e ence nmana

n:a i | i t \1 —a—hRew SE
A" A4 IP‘\A
IQ an—_ELDR

e@odeéth%qf ARy aElEE oqde 31551& wighowt
HBunctionality of EIDR picture is
eslice ipver mithpwtcpagitioninggibe(ded by an SEI

2,3,4

mes
but
of

sage 2&4n be

it does no

tef er ence P

Cagled shiasrof b oow-TIR hndpontRIPRpigwietic iiakhible
j

“unused fof

2,3,4

r ef ¢
are

Thi
t

or encel' .
opti onal

extesio t he decodi ng process to mark al
shiteldeysr iim seabables axtensloaydep(as

| Godied slihe@f b (DR0ichdcih stdble xbhsioRSSsages

aslisd dyeRdl seMbD baaisicdepaiers. The SEI

2,3

22

Coded slice of an EIDR picture in scalable extension
slice layer in scalable extension rbsp()

2,3,4

23

Reserved

24.31

Unspecified

[0047) This design is applicable to scalable layers coded using the scalable

extension where temporal level, dependency_id and quality levcl are signaled. The
H.264/AVC standard itself can be used to provide temporal scalability, which can be
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nmessage is specified as follows. EIDR picture SEI

nmessage syntax [0048] EIDR picture SEI nessage
weeommirae. The semantics of the above is as feCraB®N6/002841

An EIDR picture SEI nessage, if present, is associated

with a coded picture for whi ch the tenporal | evel,

dependencyj d and quali | evel are not present in the

bi t S@iﬁlééﬁs%ﬂlbtsn@m? tiagtion SBL mesppgasy glawa@;eaeq thas case

zer

subqg e%dg@ﬂfggéll ot?ﬁ é&r ﬁdgére%é‘?s ﬁ?eﬁ&? Vﬁe?odfo%lz ﬁ? tfte temporal

sub ssadjlalagers aecording 1S ﬂ@matrenﬂ dfadirSV(h stamhtd My enbide efficient low-

Ei DR BB Bt eyt e iy ek By 4 2PYAVC

pl Clattbdin bEmmfibityPRnBY SELmessagels et €dtintidsie dREPicties i9hn EIDR
the picture and all_ of the foll ovm nfg coded pictures. in
oIE

dec Pitg Heweyer,by using a SEhmossagee fhe teft nce\mnﬁgement fanctionality
te”%?EﬂbR{gﬂf‘cﬁﬁé is 1ﬂﬁ6§§1‘3@%}@1&ﬁ)@ K hﬂc&‘erJBfé!rPéEl%?ééﬂge can

0 and sane va _Seg num as
t he beuBR for l@mnér)ghdayer Breitatiingobin it ekt dod vause tiedecoding process to

P AR e eBh b et AR Gl b e

" t enp iedhdt ﬁbﬂeSEH éskageade bﬁt&nﬁl&ﬁ@taﬁ@ﬁ&ﬂdﬁﬁﬁnﬂ&ccﬁd&&. The SEI

synt ax el enen b_s | ayer _numin sub-sequence
i nf GREAEP By Fpegi #ﬁé?%‘gg"é The value is identical Ato

the sub_seqgjayer _numin the sub-sequence information

SEl nessage associ at BIDRWitturd S nsagige byakaget pi cture.
It is aI so possible to excl ude the syntax el enent

avor nuiumfraomt+ho ceuntay nf +han CCOl Mo cange

te II.I‘I’D JyITI. TA/N UI CTTroe I LT
I—b\AE\fé‘F—PiFGAﬁaﬁ’jr?@Si?%) Yone, the parsi ng of the ¢ Bescriptor.
sub-sequeq&s%drﬂrlgyé{q{ubpn SEI message 1 s neededst q Jdefgw
to which tenporal” stalable layer the EF)R picfure

bel n]gs [0050] A second aI ternative i rrpl errent atilon
for 'stghnaHng—towto—high—tayer—swtching pUTIIlb T
the bit streaminvol ves changing the definition of the
| DR [pﬁmj uBEDR Mithire Bﬂkmmagemanmmmt Thedi samadtios ofthe anye IDR

pi ct nmentation, the IDR js chan .

B PR AT EIR g o R g s e pasonen el g piore
and famhlbﬁ heh@¥Rrall IBvdl HepR@siRl il and Quatity lehelrreubt bBEéntmthe
picture is a coded plcture i n " whi ch the decodi ng

t he hitpRegn end theregoseiarg pil infareedras pUUsIO7EToe Jde BTt E’FE’F%@ also
i N deeER%if A8h-sbdheh§n S Bion SEI message, wherein the

sub seq layer_num is signaled for indicating the temporal scalability hierarchy. The

presence of an, EIDR picture SEI message indicates that the target picture is an EIDR
picture, in which the decoding of the picture and all of the following coded pictures in
decoding order in the same layer (i.e. with temporal_level, dependency_id and
quality level equal to 0 and with the same value of sub_seq layer num as the EIDR
picture) can be decoded without inter prediction from any picture in the same layer
prior to the EIDR picture in decoding order.

[0049] The “temporal layer_num’” has the same semantics as the syntax element

sub_seq layer_num in sub-sequence information SEI message. The value is identical
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| ayer (Le with the sane val ues of tenporal _|evel,
dependency_id and quality_|level, respectively, as the

wOoDR7muzdisr e) can be perforned w thout inter pPewiIBL0ON2841
fromany picture prior to the IDR picture in decoding
order in the sanme |ayer. Furthernore, such an IDR

pi ct uses, _t he dec process . to mark all .
r ef ef?’éﬁ Sélg i S]Weés‘mf”ri‘n?lf?é“ “SrAvcicgRiprmation §§h@8§§a$e@§50°mted
r ef ewiinthe’ sammmagit pittey Iek Eﬂ% péi@mqb Bechidethd HiaR bféﬁlgﬁte-

O herwise, if the tenporal |evel, dependency_id

qual gk Ay it fiom the gmidk of the SEI message. | HORY§yPG ifthis isi done,
a coge garﬁ!ih% bEHhe sﬁmse\ﬁ?@ %f‘m?&ﬁaﬁ&g@ &Eﬁsag istr36ael BRknow to which

pi cture an owng C tures In

deco@mn@}‘ﬂkﬂcdebled%'nr the EgeR pm’rumet[blungs hout inter
predy on DI Ci U D 1.Or .t o. 1 eIDR

i n @ﬁgd ﬁ%Echéﬁ eﬂ{éme V¢ implery &n nnn Eo &%Vé goo i[uﬁ% Pa.yer

d ec oghirehinp poimeda tHeditsartdn ﬁivblvéﬁfh@xﬁ@ig)tﬁe aetﬁﬁmmeﬁ ti@SIDR picture

"unused far reference” | aft e decodln
| DR PrcranEs B oo E e BHED R ef ol s GRHGIBHAcprthe TDR

pi CtigkRmetd asSfollowdd. NGy At tBinSdrM! Boel] RpaHeRSCRITRA Hitiliky lovel
are | DR pictures or no %égture ITT an access Unit I's an

| DR et agpel)o peyorthencned BRapdctirg i aoweded piptuge ip whiclithe decoding of
havi gg II5}I€ &If&ﬁfré‘!md A4hL follgf%R%gc?elapreahgs gfagco‘& 'olr&eX ﬁl Y Elme

all equa O zero IS an cture,
pi cthayeesﬁ: &, withhige malae&xésksnpmﬂtleweﬂ,eiepahﬂermygﬁlanéquahmbvel

to this relaxe st rai he codi ng. of | .
o e RetEE 5 e ORI Yo b bsrlom e b P i ptelton from suy
enh apieteféqﬂor toaemR pidu:@émﬂ@cﬁﬁﬁfg otdtk in b eme: (hyee. BafiRrmore,

I |
i ﬁyte r g El&'lfuz? (?a@?q%gllq go oA uregsrfg; ngrk gpre?e?cn%? 1831%&\1/665 m the

t enPRfRlladeL ¥Shunuke REREEREM Bty atibd decddtthe BIF pRRike.

equal to zero, the IDR picture definition is the sane
as t AemisRifficpupeaiavehiapriionehid and qpalitglevel are all equal to

al t efpAtL ;fﬁﬁ?ictﬁﬁgm a%odééﬁc egrpﬁhfcﬂ %eqfecddﬂg' Jrd TDR gblcturc and

| ayer sSw oints stream di scusse
aboval th¥ ﬁaélowﬁxtg@dal pictafes ithiecdbugpdrilérsanbe pduforiedRithout inter

i.d.. Th di
Gt + HefoRitisth s pP rELP TR vt Sy i igp en R
e o Ot o [ G05a] T o e tusteddbr
e | gca
par t 15 ,p qY?!“’gEB& Elt} ml%‘gl abl e | ayers

codefhosgi nﬂnetoﬁﬁsn%ﬁﬁ!fc@ thﬁﬂ@éfﬂIBRSpﬂ{i‘reX\(i g, eltﬁaﬁ 811 pictures in an acoess
tenporal _| evel 5 dependency_id and qual it evel are

si gnatieate 1Dk pichugseor nepw&me Agn pepesy undingn igtuge) if rplaxed as

enpl Qg | d AY Ghality level all

SW t g%ll ng @eﬁ\{/\&e%g%ﬁ eeror g leb(g’:@e%g%d&h%l u@ El e "

H. 26éfuaMe zero is an IDR picture, then all other pictures in the same access unit are IDR
pictures. Due to this relaxed constraint for the coding of IDR pictures, it is possible to

have IDR pictures in enhancement layers in an access unit where the base layer
picture is 2 non-IDR picture. As can be observed in this second alternative, when any
of temporal level, dependency _id and quality_level are not equal to zero, the IDR
picture definition is the same as the EIDR picture definition in the first alternative
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standard itself. [0053] Athird alternative

i npl ementation for signaling | owto-high |ayer
weweni7aazalg points in the bit streaminvol ves reCaaBwge/002841

the constraint for coding IDR pictures and using SEl

nmessage for tenporal scalable layers. In this

alternative, the definiti

. n_of IDR pict . .
unc HaRddor hesiziaas e%lﬁévrtpgl?&kﬁaxea ﬁ@éﬁgfﬁ%&%{] %‘F@‘&
i's el AxedaRde.f Bl BB all LBAE Hbnckits cﬁtﬁé@ﬂbﬂ[}ﬂé@tﬁ@‘ﬂfd’i&ﬁd. The

t enpor aHevel , dependency_id and quality_Jevel all
equabding of @y DR pictare a5 Befinsil bememesnabiesdayer pwitrhingrom the next

pi ct.ures in the ne it i Ct ! i
Pt S0 el 158 Mo AR ERRe R icley PR HESDR picte.
capgb32) ofThisurticalahdegian liapplicablsitd sdalahly lipetswodet using the

di fferent val yes, of depende id or,qualjty |evel.,
onoSURbl g arteredhs BRPMAL I Pl eagrder L d At RS tovel ae
char Hﬂ?ﬂ led] TRs samoRRtiiodra8 ROARMBVE] canDeRbloyéllowtsite éfficient
specitying a scal abl e Jayer, the_ problem of,

| ow-low=terbiph layayssitchige bemieaytemperablarers endigruging thy td2e4/AVC

remétfﬁd%ﬁ?tﬁél ed. [0055] To solve the probl em of
| ow-to-high T'ayer switching between tenporal |ayers,

whet [0843] t Rethird akernasive dnpleinergationdorsiganlitgl lewde-highdfysnswwiching
the H.264/ AVC standard itself I |G

e G A L5 Sy e s e

aLt st Bl encfape o8 fedthorld m&&bg&la}{fmﬁdn thin zilllélllhb‘dm thetdefnition of
the target picture associat with the ssage is

an_ EPBPIEREATHREOT WEPERH, bk oo %@ﬂ&&gﬁﬁpﬁ Fayagexed

sW t &lgys. Nevert hel ess, an EIDR picture indicated by
an SEI message does not have the reference mana%:]ene‘[‘;ltall

f unciopBH allf s pickiesduying teomordiEsehglerendency 5 LRGN v

t ||
SR AR ol Ottty B ki b
si gngitforey. Thinradexativrgdnablaythe caliig aDRpiqhopeapatileof lnw-to-high

bi t t T i i |
D RSP R v R N A kS MR fiFel,
its FHg\rze\)éh%ecdhﬁﬁhé YRy pietupe defiuftion issnoe ddzﬁg‘:duisé:.n@c telmporal_level is
cal abl e extensiqp, t nt _
F o] Do Frepeotine R CLaA Bt e RBlB L E pigh Lger switching
mesS@&@eénﬂ%écﬁél@%ehﬂéﬁaih'ﬁﬁscﬂ@ﬁget picture is an EIDR
n Wwhi

picture, | ch the decodi ng of the picture and all

the 0855lovTnelisdbrerobpeiollesstorhistaves amfighing hebyeep ferppzal
same | gy &lneftler foy We bhadd W6ME fedbaiid UessBh or the H.264/AVC

standard itself, the EIDR picture SEI message similar to that described for the first
alternative discussed above is used to indicate that the target picture associated with
the SEJ message is an BIDR picture that can be used for low-to-high layer switching.
Nevertheless, an EIDR picture indicated by an SEI message does not have the

reference management functionality because SEI messages are optional to standard-

compliant decoders.
[0056] The syntax of the SEI is the same as in the first alternative for signaling low-
to-high layer switching points in the bit stream. The semantics is also the same when

10-



tenporal | evel, dependency_id and quality_level as the

El DR pi cture) can be decoded w thout inter prediction
wonemoaze pi cture in the sane layer prior to tReTmEBR/002841

picture in decoding order. "tenporal |ayer_ nuni

i ndicates the tenporal | evel value of the ED R

picture. It is also p035|ble to exclude the syntax

el enpfarge ﬁwﬁv%ﬂs opdpfasing thol. 2V B standand HselloWhendhedmuget

ne

oo DR 185 cl Bl ORa il iyl RS 1 Bald® s ottows
t he E)Dﬂ'r]al Thegprﬂéndeof\an IR igj btutecSRE imessaizé mhlicatgs fhafi the fargen
the hit stre nvol ves ,u a SEl ssage far I .
o B B BIDR B el 8 oo oF B2 REHEs i fopgwine
SEl  ¢5d8d pigRudssn 8&06&11&1@61&1@11&%&!%%@&% deifti in@glicAl valubeof
third al tﬂglnatlve (ia%love IS used to_ indicate that the

t ar gEmppiat dqyPle depsadsapinicand gualify gl asthe ﬁr&%@g@q garphe
I
El DRyb&daUhighold Wfer ﬁ%&io@c% 28 g{ﬁéu&emwar %?e n\gﬁ%ﬂ%tﬂ%eeEIDR

swi t chi ng. wever ticular enmb ,
SEl pre@sagéeqodmgldgttr u‘ét@nlpdrd leydrvient Hiadignteihestampdral_level value

| ow t.Q: Oy l.ayer .sw i f t vaI ues

of DRl bR SPBE PP U bk BpS 5
showsmporsy $dyemoim @rohfth&\byntzh of e SHI emesate whnahé EIDR piature is
be utilized, | Sing ,multiple comunication devices
thatc‘lﬁiﬁﬁlﬁ“%’ﬁﬁl?ﬁ %leee\eﬁ?l%gh a network. The system 10

MY POSE | &SRS aR Wél{th@ﬁ%;ﬂimg\bﬂw -t§-highildyet Sifching points in
networ ks i ncl udi ng, but not m t ed a nobile

t el iR g atromm wmlkes wgini S wessarasiontll slsblo A eTio fthis alternative,
i Yoo EFORpHREO S RIS Uit P16 RN e R b ORERC!

LAN, nrin e area n
I nt ealreatative thove iﬁheeckty smhcmteliﬁatwaﬁgntqimdre ahsoclhted\mtb the SEI

and wi_rel ess n eV|

o oririoreE e S PR bR PSRt PR e ewigching

i ncl Howeven, ieihis haetidotk Bnﬂimem,etha\SEMnésia m:lalsmBedt Ive th
Interntnﬁé_ 11;1 |31Ft he |n rngat 28 O ? i
| ) PSRl ow-Lo- gk Iayvrdtghiig et pesiioe iy ¢ dtesgdency id or

connggdity el short range wirel ess connections, and
vari ous W red connections including, but not | | mted

to, A9F¥pHawepishews 2 wapnd O whish thegwesentiifyealon e ge piized,

l'i ke N ﬁ@ DR kAL, mﬂgﬂﬂ &t@%n-&f t,he

syst e([m %fﬂ Jﬁ&%@? M%%lfﬁgr e nlg% 12 ° g

nobi h&wbed §ﬂlh eyséend X may oundnise aratqombmamm @ﬁmrqdmb ]Wllreless

tel egegwo&s including, but not limited to, a mobile telephone network, a wireless Local
Area Network (LAN), a Bluetooth personal area network, an Ethernet LAN, a token

ring LAN, a wide area network, the Jnternet, ¢tc. The system 10 may include both

wired and wireless cormmunication devices,

[0060] For exemplification, the system 10 shown in Fignre 3 includes a moobile
telephone network 11 and the Internet 28. Comnectivity to the Intemet 28 may
include, but is not limited to, long tange wireless connections, short range wireless
connections, and various wired commections including, but not limited to, telephone

lines, cable lines, power lines, and the like.
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14, a PDA 16, an integrated nessagi ng device (I MD) 18,

a desktop conputer 20, and a notebook conputer 22. The
woammmazaat i on devi ces may be stationary or noBCIEBRS6/002841

when carried by an individual who is noving. The

comuni cation devices nmay al so be |located in a node of

trans ortatlon i ncluding, but not limted to, an

aut JThe gxemplany commupigation deyiges of theisydem 10 may include, but

air l%r@ﬂ@c Imﬁteﬁ g, Wﬁgs I‘E"eéegﬁ&{%rﬁy&éo%m gn pRARG ‘Px{obﬂ%: *ele‘ﬁfxone

t he conmuni cation may send and receive ca
and Yes¥Bdeks, amdlt&gmmmwmw devich (IMENBcedeskioy vatepser 20, and

t hrou ection Q.. ase station 24

e ESRel ki a” R0 Sl il s BOY B Bofishl br i ss

ser V@]ienﬂa@n‘tsh by aﬁhdd@M@uaL‘W]%’ﬁs ftoaigl The behiwes batioh devitddinla® also

tele hone net work %1 and the In{lﬂprnet 28. .The system
ofatd Ip agnoda of FrnsperiationisFRIting Aot Bef landisr & 20 atpmobile, a

comm%faxioa bg;.eg 68 SanMirphd, h SIS, gﬁs@@&ydé%@@%omm@ all of the

communi Catl on devi ces nmay conmuni cat € using varl ous
t r anemmeication et oy ses andisreiue ¢rlfs aslmosseses kydiomsgpnicate

L0 RSP bl Al bl R ERSePY N o S0l 24. Thobase

Mobi étmoﬁammmmd arsneSysk eemfe(r QFMBY allobrsmemBitnicaiian

Mul ti pl e Fre Divi Si [tiple
Acce %%1%&@%@%%?%% g’le TEpiRg t?téo IW‘F Fr’fsgeﬁh]eq may
Pr ot iﬁﬁl@he &dﬁ%ﬁhﬁbmnﬂﬂ%ﬁod\@s@wﬂ GomefuMicaion(dSNBYs,of different
Mul ti nmedi a Messaging Service (MVB), e-mail, Instant

Mess@B%Sng Service (I'MS), Bluetooth, |EEE 802. 11 etc.
. Cog ! ﬂc Fﬂﬁlcg %MMGW%Mc%tel{ﬁinﬁgaﬂ&fs h%h‘imsswn

medi ut not limted to, radio, infrared

| as eﬁcchnohiglee mcbxdmbut@nt litaiéed to,Kide Divdsion Mobiwje AI@CQ%?KGE’MA),
4 ]
wi ¢ RIS B OREMCRR CREAMALIKE CRRY, BnbEARRMAE 12
I't Shd_edodmb.&lldaﬁdferym@mcd{UI\MMme leklam g&wtq)lquestFDMA)
n t n t e | te to n
o B Dyt GRS BrBn Bl 2
el e CPfo&fébmnﬁéﬁ:\éJt PRtocd NG OPED), KBort pﬂe@agiﬁF Serkize (§ME), Ylulsedia
4 and 5 includes a housing 30, a dis

32
f or mMishsaging Sefvicq (MM el lagians iesss ay Lotee éﬁ“%gﬁl etooth,
mcr W 136etc AR BRMuR]cHER d%%ce R %ﬁﬁﬁfﬁcﬁ@us A a.nous media

i nfr port "42" "an antenna a smart card
the fnohutingfbua ndulins@dde,catielinfiredolaserecabletonnention aiaﬂ‘th@ He.

Inve ﬂlt()ﬁ?]n Figures 4 and 5 show one representative mobile telephone 12 within which
the present invention inay be implemented. Jt should be understood, however, that the

present invention is not intended to be limited to one particular type of mobile
telephone 12 or other electronic device, The mobile telephone 12 of Figures 4 and 5
inchudes a honsing 30, a display 32 in the form of a liquid crystal display, a keypad
34, a microphone 36, an ear-piece 38, a battery 40, an infrared port 42, an antenna 44,
a smart card 46 in the form of a UICC according to one embodiment of the invention,

a card reader 48, radio interface circuitry 52, codec circuitry 54, a controller 56 and a
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a card reader 48, radio interface circuitry 52, codec
circuitry 54, a controller 56 and anenory 58.

wonadinuziaal circuits and el enents are all of aPCypB2006/002841
well known in tine art, for exanple in the Nokia range
of nobile tel ephones. [0064] The present invention is

e sy aREOEEAL OIS w4 e

pr ogloaenappledu dite Nokid tadgend nwbitptetephorexecut abl e

i nst I qus, such as, pr.ogram god executed b
conpllV&f1s 1R ere3e SrRRiRn e Pdiean e s5iee sayatmetd gors
pr ogwiith feyibe Blénitddde ofidiionRSent 1Y O§H6 R, prodicEiabiSding
component s, datgl structures, etc. that, perform

par t {OEWHIgF-exequiRlle Hstipeions faslas PEAStaEendgroxapbadycomputess in
t Y peserwdeRORRbBEmSpgc Ut abl e i nstructions, associ ated

data structures, and program nodul es represent
exani@fed dlengralhy peogran tediler indudeooetines, psomepss, objetthe

nmet h iscl erein.,. IThe rticul ar .sequence of .

suc h&gégfgeﬁ Sa%ﬁﬁé St?ur? S %tf | %%Q ergcfr%é:) SS C%cﬂ 35{35}8; Dg Cle emerR particular

?t r m::wfctséata: gpese mﬁimgmﬁmpdaﬁs ingﬁu@io_n% e?p_eia«éﬂ ag% &@dctures, and
or i enentj ng the functions descri in suc

o+t e OR D R PIIEN: SX RS AL BroEHE) B A SKRBEE Broschtbe

Pr es@&thods AL UTHE paRicABERERINES bRt edeBut i@ RERIHons or

progr anmm n%ét echni ques with rul e-based I o

I ic and other
| ogi Bsackied daBitNetatss ropteseiy Toupleteficapapendag pdhiongnplementing

Steﬂﬁ@%«?&cfn@h@cﬁﬁ?lié%%&ﬁtgpgonpari son steps and

deci st on steps. also b e noted that the
wor d§0663 o BoBwerstatid el intipterdentaivnaef thsmrdsehisinwintion eovdd ba

t he ¢l ai i.s..ntended to enc a iRl enent at.i on )
st r s gl B odin R RORA Fo sl ST Q80 B ot
har degt & dcﬁmhlﬂtﬁlh Ititeﬁaﬁ@tﬁlﬁdatahﬁ%lsé&itcl'ﬁfglﬁt@ﬁmtrclfaﬁdm steps,

recei ving manual Jnputs. [0Q6 e foregoin

s CRPBERSH 0P mbR el dr <ol op beaned e vpeh

hav ech@psheR” @6€ Mth6¢hid 0k wRdMRREES &nddh thd ik, fi#dnkphednd
description., It is not intended to be exhaustive or to

i mi Sacqrppeshimpdanrniatianssingene eometgdingy of spiware 6dp and/or

di L o £ Cans g |

posg bl e n i: I gh gﬁd’ %&g@%@@@g@ﬁ%@g@%@a@pﬁ
acquie@Ed fThe forpgodng deseiptibn ofwnbpdiesetstof thevpeestit dnventidrdiave
enbaqdi S c en..an escribed . in arder .t
PP R S R G o, B i tove
I ts gxhastivedito Hmjtithaqatsentintentiainalthepresise foih diseloketuntihe

art to utilize,th resent | nvention.in,vari
mod1Hcauons and var?at ons are poss{bpe in light of the above teacgi%gs or may be

7
-

acquired from practice of the present invention, The embodiments were chosen and
described in order to explain the principles of the present invention and its practical
application to enable one skilled in the art to utilize the present invention in various
embodiments and with various modifications as are suited to the particular use

contemplated.
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enbodi nents and with various nodifications as are

suited to the particular use contenplated. WHAT | S
wWCLM7TMED16S: 1. A nethod of enabling | owts-hi goT/1B2006/002841

scal able layer switching in a video bit stream

conprising a base layer and at | east one enhancenent

| ayer, conprising: encoding a plurality of |owto-high

| ayer _switchin oints within the video bit stream

Merwmcwﬂw&m; of | owto-high | ayer switching

points are not at the | ocation of instantaneous

decodi ng 1 ef r asfethdd IRendfiag %fw—thlhi{gﬁscal%bleT{}%r RiBRE iP4 video

claim1 further conprising using The encoded switchin

poi nMikstieamepinpaing & ease lagevand pidgast ene enharigemerit dryex, pomprising:

streamto hig ' Y [ s

The. mot hod of “Heat priitot B8R Tuis by bl @3 isinia the

ar e adeddedrely, wiaféiniheglhaalifAbf lowito-highpeyet ovitchihigpaings are not at

that,_a, picture containing,coded slices of the

oar t PE IR GRS et G e s bR b Sy e

i nst ant aneous decodi ng refresh (EIDR) picture. 4. The

met h(cj)d DIoLz. clja;me ?’heﬂmﬁlef(ﬂéiml It Iﬁ&ﬂﬁwloﬁzmlms ing uEing the snaded

encoded. by definin su erent al . enhancenent . .

i nf oPHghing RojusEp fﬁ@?@%@‘&%ﬂ?ﬁam&s? @fo%‘a{ strgag tohigheg layers in

IS affie HabSLPkedir €. 5. The nethod of claim 1, wherein

the switching points are encoded by defining an I DR

picture to be_a coded picture_in, i ch the decodin
of the 1BR pi dbamsthas af ctim T, et W HginE Bty ave cncdded by

Pi Ct Wl mﬁﬁﬁ&%@gmﬁ&l@a&e &8k Lﬁi&tﬂ%ﬁt@lﬁﬁ%@o&\édts}l%égofthe

i nter préediction omany picture prior to the

pi ct pariécuiar Nedewndt toipe i il enthandefnenidayqy dnstanjaneops ecoding refresh
depe .1 d and quality_level values are all equal
RS iyt

to z if any tenporal | evel, dependency_id and
quality level values are not equal to zero, an.IDR

pi cture i4% deflhnenthod obeaim & sdewinthe switabingpoinks ahencheed by

decodi of 1t I icture and all |_ow .
codedr i redSrril B it inRion GRE st feme e
be pgetripedEMR hiotke. i Nt er prediction fromany picture
prior to the IDR picture in decoding order having the

same val Ues OfThte 1o %{" cilaigav le, lWher%?nrtﬁQ Qv%?c‘fﬁﬁg'p‘gin?sna% encoded by
defining an IDR picture to be a coded picture in which the decoding of the IDR

picture and all the following coded pictures in decoding order can be performed
without inter prediction from any picture priot to the IDR picture in decoding order, if
temporal_level, dependency._id and quality_level values are all equal to zero, and, it
any temporal_level, dependency id and quality level values are not equal to zero, an
IDR. picture is defined to be a coded picture in which the decoding of the IDR picture
and all the following coded pictures in decoding order in the same layer can be
performed without inter prediction from any picture prior to the IDR picture in
decoding order having the same values of temporal_level, dependency_id and

quality_level, respectively, as the IDR picture in the same layer, and wherein two
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quality level, respectively, as the IDR picture in the
wo B@&Ené@@yer, and wherein twopi ctures are conic4aBefdehers41

be in the same layer if the two pictures have the sane

val ues of tenporal |evel, dependency_id and

quality level. 6. The nmethod of claim5, wherein all

reference pictures, having the sane_val ues of

t enpBIFEFesy ag%%ﬂn?ld%‘bféﬁﬁ’éﬁ g‘& siupe Ly ifha Py gichesy bave the same

r es pestids\Ekampods 16RE dehdRdBicS il b ‘gfahfyf 1edgcodi ng the

I DR picture are Tnmedi atel y"arked as—" unused for

reference! if any of the tenporal_|evel, dependency_id

and qual i %y éﬁl@mqﬂsodﬂéﬁlﬂ%ﬁéﬁhete@l glbgetsrenps pivhiesarihgthe same

of cha i r: Q&ﬁﬂ { s..af

decodi négpo?ﬁeﬂa %{Q%‘l}%’? E’:zeélag{cg}?mre ﬁgﬁéﬁgﬁﬁ%ﬁe@e}%%m& DR

" unupelits after desoding ted DR ticttih erctimmediatly haked as “urmsed for

depe C Vs J nd. quality.level are al. ual, to zero,

o TR g Pl Bipetal scyBl PRl gl e
are wreaded by, if a picture having tenporal _|evel,
dependency_id and quality level are all equal to zero

is an | pi ctyre, defining.all other_.pictures in the
sanme ac (?(?75 S uﬁ[l:lﬂ‘f’ n‘gig")f% [Sflgjﬁ‘l“g% l“}‘@?m %ﬁegFFFé‘G‘?@‘f’Wbc‘d afi ‘Ié%dmg
cl al ﬂm@RWﬁ%ﬁiﬁﬁ@dﬁt@lﬁﬁﬁk&&s ﬂ@c&tﬁé&fa@f&e@r&_@@ﬁ% by,
defi ni ng suppl enent al,_enhancenent i nformation (SEl)

mes s 5§05 16veb dengpdenen d¢ and qyplity Jpvel pee 2l pawal BrReem-ct ur e.
10. The nmethod of claim 1, wherein the swtching

poi nts arg encyg ety obslhind, Hhefin 118 SPiRGfeRntddd encoded by, if
scalable layers to indicate that a target picture

ass ot Pistrshaxivgienpal Jevelfsaadensyiid aphqrlipRey! etellequal to zero
t hat ; : _hi b, |, it ching . md L
a 1s%ﬁ‘ﬁl)ﬁ?m‘ti§€, efiftihg F@%ﬁ1ﬁ1‘gﬁntﬂé’ I elsa\éée%é:lﬂhm DR bictures.

A nmet hod of enabl i ng sca ayer
switching in a video M stream conprising a base |ayer

and at | ehst dhemsiied eEelaiens, whasebrthe switabmgpiois are encoded by,

encogl ' - hi [ it chin

poi neehihed ottt neca bt kbt (B hesfae gl tec o
st r epinfureihen BIDR pilomrgpl ural ity of | owto-high | ayer
switching points are not at the |ocation of

i nst ant angous i fres | acecess units, 12

The. ot hat or 106 SRAed S i {3 Retesitit el belth s pisboed by
enc ousitk &3 ltnedstazg frallntdabiolagand toditiéatoing et dictyre associated
nt Vt}leth o %%?mkélsstages its "o %%ﬁ Sictrllzlregtﬂgtrcaé gg gsreﬁ fér%wto—high layer

switching.

11. A method of enabling low-to-high scalable layer switching in a video
bit stream comprising a base layer and at least one enhancement layer, comprising:
encoding a plurality of low~to-high layer switching points within a file
format level of the video bit stream, wherein the plurality of low-to-high layer
switching points are not at the location of instantaneous decoding refresh (IDR)

acoess units,



the video hit stream 13. The nethod of claim 11,
wherein the switching points are encoded by i ncl udi ng
wea mo42916a data structure that contains scal abBCrirB3006/002841

informati on for each scal able layer. 14. The nethod of
claim1l, wherein the switching points are encoded by
i ncluding a box indicating the switching points of all
| ayers in the video bit stream 15. The nethod of

cl ai m 11,12whedbs methrd oEdpiznch; fgthpraiomprsiag usieg e gecadesy

i ncl Hﬂfcﬂﬂxg ?oilﬂfé?@o E@\g&hci?&ﬁ Ret RAFers Hx"i(hiﬁaéﬁ W st b6 gﬂ& layers in

points th exi st between hint tracks or extracto

t r acths vide6bit fiteemnet hod of cl ai m 15, wherein

information signaled in a nmedia track is reused in

order to @bt ai .0- i . ; I (o)

That. ext ot bot JeEatpl B 1l Map oo b BN RPuBldba by
t r acioslndibg a béx mendutt stmcinredlyt asatginoatelebilifydnfornaivhiforgzach

I ovv-to-E]ig h scal able layer switching in a video bit

st r A Fising a base layer and at |east one
enhancenent |ayer, conprising: conputer code for

encodi ng &, pl Theinethyd of clhiont 1l ehétkighihd swieking poitshird@icoded by

points within the video bit stream erein. the )
pl ur BFiPfipe gpoy wakcefalmﬁawoiwom qf@ﬁfaﬁars Pt ideg pit stream.
not at the |l ocation of instantaneous decodi ng refresh

(1 DR) acclsss Ohe indthod 8f cldifie] 16 GhBingke sviteling Poiptseisitoded by
of claim 17, further conprising conputer code

for .
s OB 8 het et the IAPrig-T5B1 S pepee Lok otiF Jien hin
I O\A/eﬁagkg&egﬁa%&t;gg%’vi deo bit streamto higher |ayers
in the video bit stream 19. The conputer program
product of claim 17, wherein the switching points are,
encoded b- deflhamstiod Npglaimnt % whersia infarmatign sigpaled Maymeglia track
P! Ot i GPRAIRHNVHERL R 1)L LIS Blyerl NRBRE Oifd HRE Bide between
unit type i s an enhancenent-ldyer instantaneous
dec othie hupt tredks estxie@ibDR)ckpi ct ure. 20. The conputer
program product of claim17, wherein the sw tching

poi nts arg engo defini ) tal
enhancerrelﬁlf in %rﬁzﬁrgtlal%}( Bh® S}@&Cﬁ& URRBliSI TR B high scalabie layer

switching in a video bit stream comprising & base layer and at least one enhancement

-

layer, comptising:

computer code for encoding a plurality of low-to-high layer switching
points within the video bit stream, wherein the plurality of low-to-high layer
switching points are not at the location of instantaneous decoding refresh (IDR)

Access units.

18.  The computer program product of claim 17, further comprising
computer code for using the encoded switching points to switch from lower layers in

the video bit stream to higher layers in the video bit stream.

19.  The computer program product of ¢laim 17, wherein the switching
points are encoded by defining a NAL unit type to indicate that a picture containing
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nmessage to indicate that a picture is an EIDR picture,

2 1. The conputer program product of claim 17, wherein
woOher7aMedichi ng points are encoded by defini ng ROTHIE¥R06/002841
picture to be a coded picture in which the decodi ng of

the IDR picture and all the follow ng coded pictures

in decpdi pg order ca erforned w t hout inter,

pr ed F%‘{%ﬂ hicts Péﬂf aﬂyc‘ﬁ@r&%‘f Bniypois ap giliapeemepiayer dpsipnianeous
i N deeRding YeREEEIDR) pictuiiypor al Jevel , dependencyJ. d and
quality_level values axe all equal to zero, and, if

any tenporal Jevel, dependencyjd and quality level =
val ues ar€-notThegomputergrogsiy proguctiobpiais £t M’%{’é" ejngthe switching
dof i i . . _ .

the PO o o ad SP ARl Ebin bR R aRatber

i n dossdeety indickés thitrd pidere scamgEIDRypisturean be per f or ned

wi thout inter prediction fromany picture prior to the

L A B 0P SR i

r es pecihisvaed gneoded by definiddRodDR pictereitmbe hendsdpretukeamevhich the

and er.ein i ctures, ar nsi der to be inn the

o e Ui Or e TR i e ERRHE o L o aPrrli gpor

t enpeideRyBimeddapeRdaBEMEd cRRrdy &y gistule@¥ied to HRADRIHeure in
conput er, program product of claim21, wherei

I
refe ﬂ%‘i?éié‘gﬁf - temperal leig): dependengypid A ge l%ﬁ&efivaHHBS are all
t enpegial ek, and ﬁﬁaﬁg Eéf}%%ﬁél Geval) %ﬁvﬂ?énb} X%hﬁvcfglblaity_lte\(qeé values are

respectively, as picture after decoding 't
| DR ptoqualdo zare an ARR oicarelsylefipadiie He agoded pisgwaiinfvdrich the

refer " t i | -
nd GEafet g3 s, B AGHPRUBL GG (HERGPACREHEE orderin
conptiesampiaygranbppatuntd withat atenpdiciiomfremanypiatuke prior to the

refe ce . pictures after decqgding the IDR picture are

| e DR PErYe FeRaER o o o ge RS LB Ehe

t enpagphdang lid attepeng el espaatileByal thé IDR pivlte ia ki saink layer,
equal‘%o 24. The,conputer_5r3§¥$n1product of claim 17
wher RhWRHEN WP Pl gresonsidesedip be éhib snrp 1pyer ifithe o picturcs
Pi Ct Yh ROV hEIRQER) 1AV R o], REBRBAS YL %@Rdﬁ@y_level.

qual 1tylevel are all egual” to zero is$~an | picture,
defining all other pictures in the sanme _access unit as

E)R pi ct utes. BB ormputerdnpsam ol sidme b qisteirbl refegings

24, | Sk CARRDE RIS 18VE dﬁé&%@éﬁ% i@¥%nd quality level,
defi ni nggggﬁgﬁlg% enment a"‘ en%%{:&enéﬁ{e ’i nf or ma?"rlon (?Ellsy‘
respectively, as the IDR picture after decoding the IDR picture are immediately

marked as “unused for reference” if any of the temporal level, dependency _id and

quality level is not equal to zero.

23.  The computer program product of claim 21, wherein all reference
pictures after decoding the IDR picture are immediately marked as “unused for
reference” if the temporal level, dependency id and quality_level are all equal to

Zero.

24.  The computer program product of elaim 17, wherein the switching
points are encoded by, if a picture having temporal_level, dependency_id and quality
-26-



nmessage to indicate that a picture is an EIDR picture,

26. The conputer program product of claim 17, wherein
woOher7aMedichi ng points are encoded by using a SBCT/IB2006/002841

nmessage for all scalable layers to indicate that a

target picture associated with the SEI nessage is an

ElI DR picture that can be used for |owto-high |ayer

swi t lshelaep allxerual do coorsandPRpicte,aefiping dil ofief hetmen atthe sape

| ow§ Q- hi S X | ayer switching in a video bit

stre%lc(rane%gﬁ}gra?@lgﬂggegse | ayer and at | east one

enhancenent |ayer, conprising: conputer code for

encodi ng 2. pl Uhakompuiefpridgoams prodit ghclhiayay, wheielnahd svgiching

points W thin iLe format .| evel, of the video it

B r obin isapEheid b Bt Epate e g etiont bl el SED
SWi t mbdsage 1B Dididate 1Akt pidire BlanBIBR lpag@ti on of

i nst ant g%eous decodi ng refresh (I'DR) access units. 28.
The conputer program product of claim 27 whereip the._ .
swi t chi ngfpoi ?ﬁhg%%@t@ﬁempww ﬁ?flal_aq g Waensihg fynighing
dat apchits WeleHERIcl BRhs@NER isape Bbralisbdidtye ia?JrQ{o'Iﬁdibé?é‘that a
for ‘each scal abl e | ayer. 29. The conputer program

pr odigeget Biftueg agpagiaed Withrhe SEkmespage SanFERRRictsitiat sancheatsed for
encoged Byt | a box indicating the sw tching

poi nt gzdtgﬁﬂglﬁﬁ%rgggggn@n the video bit stream The
comput er program product of claim?27, wherein the

swi t chi ng7poi dt eperuger proguaeriodiet fon epablinmigwatotdgh scaleble layer
i ndi ' . . - hi g i i.n jnts, '

bt v i 0FiaeOHs el Ao £ 0 S B B1ch b Sblrbment
conplayet coppeigivgm pr oduct of claim 31, wherein

information signaled i.n.a nedia tra is reused.in . .
or der To. obt acTPPHE TBRE SRRRRE APy Ll TaG [ fpiching
t hat pats $fithized five ErmbiTevdl bNthe VIdaCKS stamewhéraia e plurality of low-
tracks. 31. An electrqnic device, canpr|sSi

. cl e sing: a .
pr oc@ugl leyen Ty itghing ARIRL aig Pt 2t Giedpoaesy lyst@gﬁwg%ﬂtdéepw refresh

t he gbg feQhndfd i ncluding a conputer program product
for enabling | owto-high scalable |ayer switching in a

.

28.  The computer program product of claim 27, wherein the switching
points are encoded by including a box in a data structure that contains scalability

information for each scalable layer.

29.  The computer program product of claim 27, wherein the switching
points are encoded by including a box indicating the switching points of all layets in
the video bit siream.

The computer program product of claim 27, wherein the switching
points are encoded by including a box indicating the low-to-high switching points that

exist between hint tracks or extractor tracks.

30.  The computer program product of claim 31, wherein information
sipnaled in a media track is reused in order to obtain the low-to-high layer switching

points that exist between the hint tracks or extractor tracks.
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video bit stream conprising a base | ayer and at | east

one enhancenent |ayer, conprising: conputer code for
wenedMrgea plurality of |owto-high [ayer sw PChirBzH06/002841

points within the video bit stream wherein the

plurality of |lowto-high |ayer switching points are

not at the location of instantaneous decodi ng refresh

(IDR) access units. 32, The electronic device of claim

33, wher éiln tﬁé%ﬁ@‘ﬂ?dﬂ’ﬁﬁ%wﬁmﬂﬁﬁér conprises conputer

code for using H&@ss ed switching points to swtch

froml ower Iaygrs In"the video bit streamto higher

| ayers in t heameu@oy tnu’t opstativyreonggriedrin dhegirecsssop midincluding a

devi m

encoaasy Sl R Dnd B SR POkt Bl i
pi ctvitie tdosnieah mbmgnsimsslawead m:ﬂeashmamahmcexuémiaybtAL
unit type i s an enhancenent-| ayer instantaneous
decoﬁﬂmﬁlsﬁn&fresh (EIDR) picture, 34. The electronic

devi ce of claim 33@0%%& @ csithd ﬁluﬁﬁtynﬂilm-ﬁ)-ﬁ@ﬁlayer
encoded by defining a Blenental ancengnt

i nf osrm@hmgm%mﬂnm’é@ya@@ it straemg eereia thgiplprality i davrfochigh

IS a; DR
BB EROHEE ve it o Mo BB L BRI S0l SRETIDR)

deflmcesgumts IDR picture to be a coded picture in which

the decoding of the IDR picture and all the foll ow ng

coded pi chur eyl [y Qc?o%ﬁ’cdde e8f&8fn ﬁ%h{i@m%&%&%m further

wi t hout inter prelct on ure prior-to the

| DR @ingirisesecompuite cold iftrgising dmrencodfed s\@mqhmgaidansauo switch from lower

Lo o Byg memrioe s S Kbt Bws R REARYY and

qual i tyjvel values are not equal to zero, an IDR
pi ct ure i3, deflhselctaniddevize adesich 33, wherein theswilchinl points are

decodi n f t icture and,a foll ow.n

co o eepecy deliing mhelloi PR dul et Adi G e e crled soes
be pﬁ&@ﬁd}fﬁ&uwmlpwht 1ypé Rlan BRRHéBichORydritEneMyouRidedoding
prior to the JDR picture indecodi ng order having the
sanerofigsh (EEDRY pictefepor al | evel , dependency id and
qual i tyJevel , respectively, as the IDR picture in the
sane | ayess angeWhek&fiduditR oPHiShILFhakR HORGIHREFintsare

be in the sane layer if the two pi étures have the same
encoded by defining a supplemental enhancement information (SEI) message to

Tt -
19

indicate that a picture is an EIDR picture.

35.  The electronic device of claim 33, wherein the switching points are
encoded by defining an IDR picture to be a coded picture in which the decoding of the
IDR picture and all the following coded pictures in decoding order can be performed
without inter prediction from any picture prior to the IDR picture in decoding order, if
temporal_level, dependency id and quality_level values are all equal to zero, and, if
any temporal_level, dependency id and quality level values are not equal to zero, an
IDR picture is defined to be a coded picture in which the decoding of the IDR picture
and all the following coded pictures in decoding order in the same layer can be
performed without inter prediction from any picture prior to the IDR picture in
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val ues of tenporal _|evel, dependency_id and
quality level. 36. The el ectronic device of claim 37,
woher’adzpial | reference pictures having the sameCyaB20es002841
of tenmporal Jevel, derendency_id and qualityJevel,
respectively, as the IDR picture after decoding the
icture are imedi ately marked as "unused for
reféﬁ@%h

e orflgr bayips B seme valdanebteatporabyevel, denspdsnarad gnd d
and I :
ol Rl IV sEak Bl Bthe B Bl o i me ffer, dfEterein o
p| ctpwteﬁs atfetcemsu’ﬂtmdadbmgl thhmrﬂemfyepif(ﬂtetiwe petues have the same
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The electronic device of claim 40, wherein the switching points are
encoded by defining a supplemental enhancement information (SEJ) message to

indicate that a picture is an EIDR picture.

40,  The electronic device of claim 33, wherein the switching points are
encoded by using a SEI message for all scalable layers to indicate that a target picture
associated with the SEI message is an EIDR picture that can be used for low-to-high

layer switching.

41,  Anelectronic device, comprising:
a processor; and
a memory unit operatively connected to the processor and including

computer program product for enabling low-to-high scalable layer switching in a
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plurality of lowto-high |ayer switching points are
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devi ‘?n&)‘i’i%ing aim 43 wherein the switching points are
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including a box indicating the | owto-high swtching
points thet exhstlchRmWRRMEbM ait BCKRerSih (RhEAGY Qhit further
tracks. 46. The el ectronic device of claim47, wherein
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the lowto-high layer switching point is not at the
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grea\t),er subset of scalable |ayers at the | owto-high

| aye? @#@chi ng point. 48. An el ement of a streaning
system conprising: a first conponent for receiving

the vi deossi t Thb eRaMBnEd deRBLLOMNN 435 Whgein the switching points are

encoded by including a box indicating the low-to-high switching points that exist

between hint tracks or extractor tracks.

46,  The electronic device of claim 47, wherein information signaled in a
media track is reused in order to abtain the low-to-high layer switching points that

exist between the hint tracks or extractor tracks.

47.  Anelement of a streaming system, comprising:
a first component for receiving the video bit stream comprising at least
two scalable layers;
a second component for identifying a low-to-high layer switching point
within the video bit stream, wherein the low-to-high layer switching point is not at the

location of any instantaneous decoding refresh (IDR) access units; and
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at least two scal abl e | ayers; a second conponent for

identifying a lowto-high |layer switching point within
wa 200710a2916r mat | evel of the video bit stream ROEMBRI006/002841

the Il owto-high layer switching point is not at the

| ocation of instantaneous decoding refresh (IDR)

access units; and a third conponent for switching from
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48.  An element of a streaming system, comprising;

a first component for receiving the video bit stream stream comprising
at least two scalable layers;

a second component for identifying a low-to-high layer switching point
within a file format level of the video bit stream, wherein the low-to-high layer
switching point is not at the location of instantaneous decoding refresh (IDR) access
Units; and

a third component for switching from the transmission of a subset of
scalable layets to a greater subset of scalable layers at the low-to-high layer switching

point.



