WD 2011/ 013036PCT/ 1B2010/ 053318 1 Swi tchi ng between 3D video and 2D vi deo
FI ELD OF THE | NVENTI ON The invention relates to a video device
for proceweizng/E3da3hr ee di mensi onal [3D] video signal, tRreTdBMI1GESIEHPri Sing
receiving means for receiving the 3D vidgo signal and retrieving 3D video
data, and generating neans for generating an output signal for 5Stranferring
the vi deSwigthid doraedh 3D ghics pe@dDAligdst al i nterface to a 3D display, the
generating means being arranged for generating in a 3D node, as the output
signal, a 3D display signal for displaying the 3D video data on the 3D

di spl ay operative in a 3D node, and generating in a 2D node, as the out put
signal, a 2D display signal for displaying 2D video data on the 3D di spl ay
operative in a 2D node. 10The invention further relates to a nethod of
processing a 3D video signal, a nethod of providing a 3D video signal, a
signal, a record carrier and a conputer program product. The

i nvent i gl ¢ 8Fasyt ANVBRTIOR!I d of selectively rendering 3D video data and
2D video data on a 3D display device. 15 BACKGROUND OF THE | NVENTI ON

Devi ces for gener dthengvantion dilaten®i ovidto Sb)c for pwocwaiga throg damowwmgnat or
exanpl e video, servers, pbroadcast.ers, or .authori devi ces. rrently. 3D
enhanced BETRieR Steha] T By RREREPHRRE ool PP ety e TR A dA<E ! bet ng
pr oposedind btfielial R VisEtsl eyl ¢8scrAH O T6LSHAGing s @{n%m dbhatifgleo dat a
are being proposed, |ike players for optical disc ée. g. Blu-ray Disc; BD)
or sét ttepafeonrehomdesndatenderhighespsicd digital witarice (a0 @eb dipdpyaths. gemprati®d vi deo
devi ce | See;[n(s) bte)% G4 leeddfmtr 2 naéra?ﬁ% dnil%%ba%ogee\/is eeoluitku sfanglrlvagﬁt iNla rqunrila or.

Vi deo data Ts transterredsyrom enetsource devicce Ri 883" s i a%?pex nterface,
pr ef er abfby digplayigh1sP%B ¢iddob Yataa)n theBBrdigte dpckaiveivh 3D20bdr, afd pércedingdn 3D
content, such as 3D novies or TV broadcasts, additional, auxiliary 2D video
data mayt Pe madspsdheautppigrignskani? disalapeinal ieedspieymgRDbyideq e on the 3D

announce(ggjﬁ}melrzwvte%ré%ﬁwén practice a user nmay select 3D video nmaterial

or 2D video ertral at w fromvarious sources. Mreover, the user nmay
appllyp a setting tdheanwatidn sytteyraged to am2Bodotprocessmy adienidd®signaleo
mat er alrnietﬁoéjl \0/ Ii)rloelkgilineg' a 3D video signal, a signal, a record carrier and a computer program
product.
The invention relates to the field of selectively rendering 3D video data and
2D video data on a 3D display device.
15
BACKGROUND OF THE INVENTION
Devices for generating two dimensional (2D) video data are known, for
example video servers, broadcasters, or authoring devices. Currently 3D enhanced devices
for providing three dimensional (3D) image data are being proposed. Similarly video devices
20  for processing display 3D video data are being proposed, like players for optical disc (e.g.
Blu-ray Disc; BD) or set top boxes which render received digital video signals. The 3D video
device is to be coupled to a 3D display device like a TV set or monitor. Video data is
transferred from the source device via a suitable interface, preferably a high-speed digital
interface like HDMI.
25 In addition to 3D content, such as 3D movies or TV broadcasts, additional,
auxiliary 2D video data may be displayed, for example a menu, news flash or other
announcements. Furthermore, in practice a user may select 3D video material or 2D video

material at will from various sources. Moreover, the user may apply a setting to force

displaying in a 2D mode, even when 3D video material is available.
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descri bes approaches that could be taken to transition between 2D and 3D. A
3D vi deo wDgndalo1bws vi deo i nformati on and associ at ed pl agbaBi1d/nd3arsmat i on,
the video information and associ ated pl ayback information being organized
according to a playback format. The video information conprises a primary

video 5stream for [ZdoulicBPIWED2000/007909 @AckiBds appoadlith diaabinlame sdkegadn f or
enabling 3D display. The associ ated pl ayback | nformation conprises display

i nf or matiF@stioRSEEEen 3R adel -y aR vadeodiigisl Bas perpsinfrmatiqn andjpssegiapd

i nf or nat | LiS: : g i ! 2D di spl a
ond 30 df Spe il RERAH, ldcb AR RGN S ORRAHIMAR, iBmiBh boitg ¥ P! BV
vi deo i nfrganizddi acoordhngubd d pieybdelsfolriayie d'he vid20 infbrridddiomdenprites ShliviRYid¥o THE

| NVENTI ON ) A obl em of , W2009/ 077929 .is that transitiaqgns

bet ween SRR ZDAPkyh ntw&tt%yl\r’lgq;wrwl? i @rﬁﬂ@q@ﬂ dyplae e to
change vjsdemiép 1@%%@mpﬁﬁﬁmﬁ%ﬁmsgs%is@?a{ﬁ%&aﬁbﬁ n&tdga%%ﬁy?&se&feoscopl c

di splay alternates the left and right video in tineg, 5 ow a correct

synchr ordispdayi possibfe. The dispapdnfRrmitaeos praansssd ahtha rédovier fondaterframethad bdth t he
timng ip the dis y.. The synchronjzatjon requires signalin n the H
andl of VAR Y 6 e P et RPET e Py b RS bRt Mr R beT are.
Thi's si ga@dd ebrRAtibhshdiiMe displeydiagencaus smodbe display to re-adjust itself
when going from 3D to 2D and vice versa. These readjustnments take tine and

can l8e very disturbing to the viewer. 20It is an object of the invention to

provi de ﬁjﬁﬁ};ﬁ@(&?%ﬁ%ﬁ@éﬁﬁ&%ng between 3D and 2D in a nore conveni ent
way. or

I'S pur pose, according to a first aspect of the
invention, in the Alpxbien asWIEROPIIEMI i3 thdl eranpiBmisigtpesnaly aph2Dt he
generating nmeans are arranged for generating_ in a pseudo 2D npde, as the
out put Nigack that mar eaer sesiudredhs digplay gerdre toychangg Yidehtprmps apddesduendya 25 in
t he out j s -2 i Rl -avi ng. .t D, vi deo
dat a_on L SXYEPS, i bfe L lcfRbodiic fopleh R, h RPN Mlko RS e
pr odéssiatigwneensct gmchieheratiomgf the Leaudds vidbo fratesns a tHIOMIl igerffacewitththe 3D node

to display. 2D video data on the.3D display,. and, in response to the
det ect | &H%mgé?fher@%%tfga R R SR Sl@%ﬂ@ﬁé}néh? ke ag@@hé{o%yw%i spl ay
si gnal fQtrcfRnat@tHihBStatttE a3k TRI6: BfnttitienSPhal s?%ﬁlaﬁﬂg o HeQDIMiSte P OSE,

according to a further aspect of the invention, the nethod of processing 3D
vi deo siqnsds tihodipplig esreralpest usahigwhdneg By rodeld &i Y ahd aned vestrThest reg 3D

v o0 SaL g SR LY 0 LR i G ST L Lhe,video data via
arrapged for It is an object of the invention to provide a system for transitioning between
3D and 2D in a more convenient way.
For this purpose, according to a first aspect of the invention, in the device as
described in the opening paragraph, the generating means are arranged for generating in a
pseudo 2D mode, as the output signal, a pseudo 2D display signal by including 2D video data
25  in the output signal in the format of a 3D signal for displaying the 2D video data on the 3D
display operative in the 3D mode, and the device comprises processing means for detecting a
request for transitioning from the 3D mode to display 2D video data on the 3D display, and,
in response to the detection, setting the generating means to generate the pseudo 2D display
signal for maintaining the 3D mode of the 3D display.
30 For this purpose, according to a further aspect of the invention, the method of
processing 3D video signal comprises
receiving the 3D video signal and retrieving 3D video data;
generating an output signal for tranferring the video data via a high-speed digital interface to

a 3D display, the generating being arranged for



WO 2011/ 013036PCT/ 1B2010/ 053318 3 generating in a 3D node, as the output
signal, a 3D display signal for displaying the 3D video data on the 3D

di spl ay omperatiyusodsn a 3D node, generating in a 2D nodeCTaB20ies3ast put
signal, a 2D display signal for displayinng 2D video data on the 3D display
operative in a 2D node, and 5- generating in a pseudo 2D node, as the

out put  sig@fadatin@ins 8D eodRDasths phipyt Singinad 31D YisbRg|sighiandr al@pwﬁrd@ahaapa in the
out put signal in the format of a 3D signal for displaying the 2D vi deo data
on the %‘iﬁﬁq@l}'ﬂ@é@@\l@ﬂ@é@ﬁa@%ﬂ?ﬁlﬁﬁ%?, and detecting a request for
transi tionl . i AV L.Spl ay,
and, inr g g%%é%gﬁoh?%é&gé@gfgpﬁoﬁyg%%g l’g%%ltg i%\sgla? ﬁ%ngg%nogg %? }ak%%%f%#é‘e?o
gener at elatdhen ths Siddis Ay dpesgtivayin ai2ihalodé,andmai nt ai ning the 3D node of the 3D

di spl ay. .. For .1 hi s purpose, according to .urther pect of the
i nvent i orBNRENGR fhwu;@? 215#6%%%@6 QuipH' YRRl o g%eaﬁ%_ﬁgfcﬁ%plﬁw ot _Ey ring to a
3D Vi deqndeyihe OrANddPld BnaRaNE: GERIN AR TordR 04 3D) fighdl R ABINIMeRe ! anal

conprising 3D video data, an ncluding a swtching indicator in the 3D
vi deo siZhaideo tihte onwhe SRidmplayngicrdivoin thei3bymbdeliapdt i ve of a 2D node to be

sel ected r,.in the vi ce,.when. detecting said.re st..to,displ.a D

T deo. datireelng Arieuier GERLMRIE R PG drhBI PRo sk e LA | &
dependenfig|8f, ahdl@n sbbERItHehd d¥eticgigh,or to either the 2D node or the pseudo
2D node. For this purpose, according to a further aspect of the invention,

t he 189D visgdig2le gingridingfegans foagenbiata tha gsarovilidisplan signalJommamtapmigg thedevi ce
as defi lses the 3D video data and a switching indicator, the
sSwi t chi @Im% %g%h%%ﬁ;@?ﬁg‘/'i ndi cative of a 2D node to be selected for, in

t he device, whil e Rdetigcpirpgscsatddrdirg toes further sipsglodiyhc2ibvatitdapthdai@hodset ti ng
t he generating neans to generate the out gﬂt .signal in dependence of 'the

swi t chi ioYiHmE@atldVides signplfer transéernipg fhg dDordaorieviss 8p definad apeuecomp Tt
neasur es : f QW f f : itiion fromthe 3D node to
di spl ayi ré(}ﬂg%tl%?g]eeoﬂ lsllgl%rllgiglllgtcé&%}IPItll gﬁ?‘é@%&eéaﬁn&?@ whet her the out put

si gral i-sndudingntsiwtchingtifbca3@ imlake3 D Mdepsjgnhh ¢hedivarhang indichtoabsing be

operating.in.the 3D node, which displ.a de is, maintained b ener ati ng
the pseug@cweoqef_ _ gnogﬁ iha %eT?C}%. fB5 7 fs eﬁC_est%ﬂ!iet?%{ns ﬁ@dfr%%%ﬁ&toof a 3D
si gnal byl 508 @id’éb'?ﬁtaoggtﬂngzt@e‘ébﬁégﬁ’tiﬂg%@iﬂ@@& LOratd AR (Qitltﬁﬁlg YaldgVi ce

continues to recelve 3_0 the display signal in the form a 3D signal,
and t herdsbordsned ¢ thaswitewing oldidate ko tithe? Bhandjd encdle or éregyspader Yhinpde.

pavartsoeous|y L. B b SLTEED, AN LOGLF HSRLRRERLSY bt 20
si gnal , digrl fo? taReRthe®D Qide@thtadd 6l 3DIGHd0 JivedW,as BetifedvAbRVS civblisdl @wesr he
P owerVideo data ind & switehing iicator. the swiiching imdicator being indicative of & 2D modé to
be selected for, in the device, while detecting said request to display 2D video data, setting
the generating means to generate the output signal in dependence of the switching indicator
to either the 2D mode or the pseudo 2D mode.
25 The measures have the following effect. When a transition from the 3D mode
to displaying 2D video is initiated, it is determined whether the output signal is currently in
the 3D mode. If so, the display will also be operating in the 3D mode, which display mode is
maintained by generating the pseudo 2D display signal, i.e. an output signal in the format of a
3D signal but containing only 2D video information. The display device continues to receive
30  the display signal in the format of a 3D signal, and therefore will not switch back to 2D mode
or re-synchronize. Advantageously the actual information shown to the user appears to be
2D, because any 3D information is lacking. For example, in a stereo video signal, i.e. 3D
based on a left and right view, both views will have the same content. Therefore displaying

such views appears to be 2D to the viewer.
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the followi ng recognition. As consuners get used to viewng in 3D there
wll be awopeed/aiso3sr ansiti on between 2D and 3D and bet weem/i8Dianzs3BD. The
user will of course expect that the presgntation changes, however this
transition should be un-obtrusive, and not cause bl ack frames or other

artifacts in the vihdégventibh ¢also buaed on thatfeldwing rédoghitioheAseasanexpeti ence.
When transitioning from3D to 2D serious delays and artifacts may occur

rel at ed 4sed fevigwie; i dPatheisividibetaiecd tatpapsitiqnetyepned} ard3ljaghhetvisgn 4Rd t he
di spl ay. LOS I i I i Yird I; SW tch
oot 3 P B e Rt SR kel protBRadOd AL nOTRRP Ot e

t hese i sshueld betunkabtipriepomedot batse bfack fiames er other drhiéacsyia tienvideo, twhadhes a

swi tch between 3D an D node, e.g. during 3D.myde_10 pl ayback.of a novie,
Chat Ot hevGHIdaEoT: RAT NS pIoxiF qxgelawec\xfaﬁ@gran%mm%fr?@rﬁ? B 53 e Aekasd.
Thereto dhﬁ%rb%&@%?%c@&%%ﬁ%d%@ré-’c&ﬂ?éurdtfbﬁ'd{@lﬁ‘&%lg&%r,\/ﬂhg ERePalRidnBlifdEnd3D

video signal format. As a result, the presentation of the novie does
snoot hl ythe Haplge. Herpmp8iDr toothg Divandorvit s wetwdly imhodsile tossvdichphwpthippimtai ns

ti ' D mpde. . F le.this. i hi by. N devi ce,
ohtch geniia and R e s Bt i Moy Lo BltrornieratieR i Bloghted %
reacti ngf e Wbd drah@§isteyn tn®iAQALswiviht Keh@Sen®Iy b2 13 Ehddleay B agifink B®MBAEN
pl ayback is sto I n an enbodi nent the generating neans are

ped.”. . ( . | ITE
ar r dfigedlybeck QE@ﬁlOtVleaﬂ@t the anpdepfives dieday et gipngedibutas dreibly peatired2D

de, f . i f I . f
T2 o PR RS haSionD 5y FRNSER RN GE3DY108 LRLERE' ©
dependengea adsult tBe pickaitionAd\laninagie alesd ymepblyychigecafforaBDse2D endivic@

predeterm ned disparity 20 or depth, does not require nuch cal cul ating
power . versa, while the|dispigy rapinEinsRPSTatVadn dl deedes Forexamptesthiris aghioved dad f or,

in the . 1N, 0G: Qi Lcia : ' : :

posi 1 ol CRa yran sZRARLILEGPERRGELY AbEaRR it HRRISTMA BIE 11 deo
dat d5by daffpleyilynt mododwisehes taritghdD glagpiikctabn dataplpbginestapeeda | eft vi ew

and a right view _Advantageously the qra hical data i n0\ﬁ/ in front of 2D
video 25data and W ED CHEPIENE IS RETGIRAMERS 45 Ei‘é%}lg&%\?%{:w on transitioning 5

enbodi Maty {dAGhE §O8hYNAITRARRUdS EDRRERNAEHIPL 3DRIfEEY R D M RB dafieosD
video signal, a switching indicator, the swtching indicator being

i ndi cat ichengfig the2imamntief 319 infernsatiomcThel¢ffemas thitethp 2Dok&sichgvaradl cicet in
arranged, for, when, de tin aid request to display 2D,video ta,.setting
fhe gondieapndsg e ST B EReS bR he af oBhdheds Feu bR BRI of he
SW oI ng dep] @@és%btfeguﬁéhﬁl@ﬁcﬁlbﬁaﬁ%ﬁw& or the pseudo 2D node. In
particular, the 3D video signal including the switching indicator nmay be

retrieved from a rdBepedibedintangthe progssseng means ase pranged e, oy thgipsedor2lbf t he
oD e SRR LR R PR e P
ori gi natdifeceoi efiortay tHel 208 kideo datalbewppltngnseafthot OBhe pephyl dvkd®. generate
a left view and a right view. Advantageously the graphical data is now in front of 2D video
25  data and will not interfere with the video data.
In an embodiment the receiving means are arranged for retrieving, from the
3D video signal, a switching indicator, the switching indicator being indicative of a 2D mode
to be selected, and the processing means are arranged for, when detecting said request to
display 2D video data, setting the generating means to generate the display signal in
30  dependence of the switching indicator to either the 2D mode or the pseudo 2D mode. In
particular, the 3D video signal including the switching indicator may be retrieved from a
record carrier. The effect is that the originator of the 3D video signal has the opportunity to
select the respective 2D mode that is activated when the user requires 2D viewing.

Advantageously the originator either may block or allow the pseudo 2D display mode.



WO 2011/ 013036PCT/ 1B2010/ 053318 5 Further preferred enbodi nents
of the nmethod, 3D devices and signal according to the invention are given
in the appordadisisai ns, di scl osure of which is incorporaCedBiias/eiznisy
reference. 5 BRI EF DESCRI PTI ON OF THE DRAW NGS These and ot her

aspects

of the invention will be apparent fromand elucidated further with

reference to the aubac prefehisd dadodinkae dthavaythol, X devt& 4nd sighel f ol | ow ng
description and with reference to the acconmpanyi ng draw ngs, I.n which

Fi gure 122cspiding ta thyigvariongic giveninaie appcaded shaies dielasure OEMRIdS 2 shows a

decoder
node, Fi

igﬁﬁg,ri%h@rgpbmgg@fﬁ_ Figure 3 shows controlling the pseudo 2D

shows contro ng 3D pl ayback when in the pseudo 2D node,

Fi gure 5A shows a 3D display signal, Figure 5B shows a display signal for

normal 2D pl k. 15Fi qur sh di spl ay signal for pseudo 2D
pl ay aC@R%F%EQEBEH%%ggﬁﬁ%&\ﬁQE of fset, Figure 6B shows applying a

dual 3D
of f set,

of fset, FigitEaRioRRAYScRVItHE BYRYAS Edtppicht Mbin! £d2RRY kAT

Figure 7 shows a stream nunber table, 20Figure 8 shows a stream

entry, Fugherevith siowsccdo thatdnebddomendefiesaiibed bheay ppexdmple treths follbavyment ry,

In the

and Figure 10. shows .t he.syntax.of stream atfributes. ,.
i gur es deSsrihishe S IR TeEite B B ac by Lk R SR e escr i bed have t he
same reference nunggaks.shéws a system for displaying 3D image data,

10

15

20

25

30

Figure 2 shows a decoder model of a 3D player,

Figure 3 shows controlling the pseudo 2D mode,

Figure 4 shows controlling 3D playback when in the pseudo 2D mode,
Figure 5A shows a 3D display signal,

Figure 5B shows a display signal for normal 2D playback,

Figure 5C shows a display signal for pseudo 2D playback,

Figure 6A shows applying a 3D offset,

Figure 6B shows applying a dual 3D offset,

Figure 6C shows avoiding border cut-off while applying offset,

Figure 7 shows a stream number table,

Figure 8 shows a stream entry,

Figure 9 shows a table for defining the type in the stream entry, and
Figure 10 shows the syntax of stream attributes.

In the Figures, elements which correspond to elements already described have

the same reference numerals.

DETAILED DESCRIPTION OF EMBODIMENTS

It is noted that the current invention may be used for any type of 3D display
that has a depth range. Video data for the 3D displays is assumed to be available as
electronic, usually digital, data. The current invention relates to such image data and
manipulates the image data in the digital domain.

There are many different ways in which 3D images may be formatted and
transferred, called a 3D video format. Some formats are based on using a 2D channel to also

carry the stereo information. For example the left and right view can be interlaced or can be



DETAI LED DESCRI PTI ON OF EMBODI MENTS It is noted that the current
i nvention may be used for any type of 3D display that has a depth range.

Vi deo datwiof2or1/at1be63D di spl ays is assunmed to be avai | ablpeTaB20ab/@s38180ni C,
usually digital, data. The current inverjion relates to such inage data and
30 mani pul ates the image data in the digital donain. There are
many di ffigeeRidewssidd dhd\Wbb ehardiindeBd@ssomythbés Saofified tessluandiot Janigsher r ed,
called a 3D video format. Sonme fornmats are based on using a 2D channel to
al so car¥§fce WéorgtaiPBo i nf ormati on. For exanple the left and right view can
be interlaced or cap; . d side by
si de and above ané?gﬁgﬁ?ﬁgﬁwégééﬁgﬁﬁgggﬁggé%?%gégﬁ%ggg%ﬁ?%ﬁﬁh?%ﬁcarry t he
st er eo iadtloiomaltdepth image, a so called dépthinfdpewaith cabvdysrimdtmatnlxdsenthodeptivof vi ews

using a 2D inage and an additional depth inmage, a. .so called depth map,
whi cR cdthey ng%m P e abmat fﬂé@ﬂdgﬁgw&ﬁgfﬁdﬁﬁéﬁe@t ek 57D i mage. The
format CahiffhioMd08 2h HeRtilts: & died eforl Nof H'i%arit% ol PhiS WPLATLLAD Of 2

2D image with a so cal epth", or disparity na is is a gray scale
i mge, whegebyhardhy the gyayscak ealvalbofie pofel mdpiateslthd andowavedispdrdy foralenth iof

di sparity (o epth in.case of a depth for the [res di,n ixel in
the’ assouretn SR Pnbif BeteanBprh nhlPEle sSos AT ILEEE TY 08a8: 1o

par al | axdeRRR uk& tHabiiphdy eddpitodysheillak aRad to\aRWRitd @K laBditibAA vIlvs2Bkihpage as
input. This may be done in a variety of mgys, in the sinplest formit is a
mat t18r oD gnadetas nepudi Tas may be dpee Ingf Yaristy of s, ticpe plgraast Enmihes agingiRir i ty
val ue as icat ed. ] S r L] ! E D based
renderinog(,gﬁlé@1Il ‘%é@f%ﬁgzﬁﬁgﬁﬁgﬁgﬁpggﬁgﬁ%ﬁﬁFdﬁgﬁg ‘%%Eﬁ%%%f“%%a§€&$v" by

Chr i st opfixdte e Pap@enatic@XDEIth @hgevusEdicaderfg, thapicathnalogynsissn for a
http://iphone. hhj . de/fehn/ Publications/fehn ElI 2004. pdf). 15Fi%ure 1 shows a
syst em fis APECE PN THr b (diriionk Fshmpivesm) cxoetet oxgiview elibR Teednglogeo,

gr aphic t L gLk . d BBt device 40 transfers a 3D
vi deo siS%gp&ﬁﬁﬁé%M%ﬁ@?%Q%Eggglcehg /&ﬁ%§§3§@€§@§o signal may be provided
by d5renote nedi a Barreérshows bsyadcho st dsplayete thiasdohensio 3D (3D Hemed anta,
avai l able from storage, frgm 3D cangra's %;ﬁ% The vi deo, devi ce L% coupl ed

f :
to a 3D YFPT ¥ouSHRESEs offF ViPAHRIPaN oY A0 B3P wBnfieprall Eiir 288 The 3D
vi deo deyiicrifias 48 4 PRIYS dBRbd s@rHeaD (RES AN IdR ﬁ%@viﬂb@@fa%&rﬁ@t@' . For
exanpl e the device may include an optical disc unit 58 coupled to the input
uni t f ormeds sdéreen mhraadensBD oi¢ based bnBOr rded duta hvaolableriropstiocak, revdl carri er
54 like a DVD or u-r disc. Al ternatiyel. t he.deyi ce. may. i.ncl a
et wor k RN 1-ai5e TR YICEGEYEF i SubER G ob Lt iR O el ip T e
I Nt @pnetdigylaydsiPi-086 CRgd 3M 1188 [kvics He arVinf@Qunitei fofrddsivalgl the BBIvideodEal | ed a
set-top box. The video device may al so be a satellite receiver, a nedia
pl ayer, Eorgsagpladhe doigsuneyr inchidagniopiacad dise gait S8tceupled to the input unit for

retrieving the 3D video information from an optical record carrier 54 like a DVD or Blu-ray

disc. Alternatively, the device may include a network interface unit 59 for coupling to a
network 45, for example the internet or a broadcast network, such video device usually being

25  called a set-top box. The video device may also be a satellite receiver, a media player, a
personal computer, a mobile device, etc.

In an embodiment the 3D source device has a processing unit 42 for
determining a switching indicator for switching between a 2D and 3D, and including the
switching indicator in the 3D video signal, as explained below.

30 The 3D source device may be a server, a broadcaster, a recording device, or an
authoring and/or production system for manufacturing record carriers like the Blu-ray Disc.
Blu-ray Disc supports an interactive platform for content creators. For 3D stercoscopic video
there are many formats. The major formats are stereo and the image-plus-depth format. Of

these again there are many possible ways in which the content can be formatted to be suitable



I n an enbodi nent the 3D source device has a processing unit 42 for
determning a switching indicator for switching between a 2D and 3D, and
i ncl udi ngwohetisasasehi ng i ndi cator in the 3D vi deo si gnalPCTaB20awpi3aisned
bel ow. 30The 3D source device may be a sgerver, a broadcaster, a recording
device, or an authoring and/or production system for manufacturing record
carri er sfot ideewithgeviBhtld &aytidd HT displayts hiddy/diBiribatiSifpebisSMafe infdréfadich b Ehe
platformfor content creators. For 3D stereoscopic video there are many

f or mat s.Blyray Rajedprnyinaraslable droge Bearebsiteiot the BlyndyeDise gssogieiom i bpanst .~ OF
t hese agai e. . hl e ways in which the content can be
formatte t@%%@?&@%ﬁﬁﬁg@#ﬂ%@%% 013036PCT/ 182010/ 053318 7 for use with
new and lewpi/stwivehBErydiissploay A ssedD e sloaddbitfileonb fieltemt sididvisualapplictioat030n on
the Blu-r Di for is available fromthe websjte of the Blu-ray D sc
associ atﬁ-%%fi?%asgﬁlhs RTRHIETI R BTOgEsyiTuragr Ca@arl?%é’e? YAPY rdeiting the

htt p: /[ viMysih1Ya e dirSGar COMM HAS 8L RRUNE ABSIAR! GE 3D/ idR SHPMcluding the

audi ovi sual application 030 55-12955-15269. pdf. The producti on process
furt her deptipnttedaa.tand ssbsepecnoly steping thegnatbmal pH yisi reedrd patrice tonprofidadiiks i n

t he tractks V\:h{Ch enbo?hest t he, 3D \rlli deo signal including the depth netadat a,
and subsSESEREPETkS RRRT IF§51ORS SIRISSST of the record carrier to provide the

tracks of marks ompBD @S dONE BdsQr Ra6ratiny 8hit 5T BsupiEd MitHeMpdeYdics] firs a
generating unit 52 coupled to the input unit 51 for 10 processing the 3D

i nf dOmatnresessing thgeHa mdeimagion f@mearpnay 38 ¢erlhy 56nalGope be trangfersed g agi a an

accor i ik rRge SRah T CUERCCE o W ool R APRFE,  ace

Speci f i cadnidar, Mer $iigh DEfididioa MiNOwncd 12Q0@Ce; Bpatifiadiion Mérsion 1.3a of Nov 10
http://hdm . org/ manuf act urer/specification.aspx. The processing unit 52 is

ar r ange 20087 agaksbleat hﬁgt//hﬁ@i-P%@@tﬁ%&ﬂ&eﬂﬂmﬁgﬁonwpﬁh MOERSEHE Mt SLdhal 56

for dis ' : : ' it is
arr anged Pap ik BEnct AR, Pl Roiled in g 30 display SO 6T AR

f ol 116w nysphaydevideiG0st t he generating neans nay be set to generate, as the
di splay signal, a.3D display signal for.displaying the 3D video.data on the
3D display operat i V& &R, tv?ﬁ’j_%@@mwﬁé ipf pferdingd i digey ﬁlg?%l%édm onal
gener at i QRcRH ofic SPHAI S ANe W0 irst %%%ﬁ%ﬁgﬁg mehilEnBLREEARLd BhePRANS 1Ry be

set to generate, as the display signal, di spl ay signal “for di splayi ng
2D vi dedligpdayasigmal tehdD didpbiy spgnal/foo depktyinggh¢ BDavidD dateden thTR® disand st at us

is the traditional way, o neration.of g.2D displ Sj | .. The.di spl ay
w11 be O BB 4o AR Bar s gyt Bl 3B Bratid g
neany MeechRdl$ahe behgRMRMAEMs ndS tehet ©igehtal, & Woalsplag spmendeD2Bsslhgpl ay
signal by including 2D video data in the display signal 25 for displaying
t he 2D wighablodalisplayma Ha vBieo drigpindhe dBakilayarcraiive iea 3D merdie The sedosd not ed
that the pse S| | - for f [ siapal:and w be
nand ed 50t Ha i By SR8 Eionon Spfudintt SECeRROIRUE Pl oot s
enbeddedperuté mea B dixplayibod2DTHiadlg, tht Renarhtdviemeasirhayebepet iceguderatd)as shedeo i n
2D. The vi deo .devi ce has_a processi ng unit 53 for detecting a request to
di spl ay dsplay signal, a pseudo 2D display signal by including 2D video data in the display signal
25  for displaying the 2D video data on the 3D display operative in the 3D mode. It is noted that
the pseudo 2D signal has the format of a 3D video signal and will be handled by the display
as 3D information. However, as the actual video data embedded in the signal is 2D data, the
viewer will experience the video in 2D.
The video device has a processing unit 53 for detecting a request to display 2D
30  video data on the 3D display. The request includes any condition that indicates that 2D mode
is needed, such as a user command to switch to 2D mode, the source material may change to
2D source material, the system may initiate a 2D mode for displaying announcements or

menu’s, etc. Secondly, the processing unit detects that the current operational mode of the

display is 3D, for example by detecting that currently a 3D program is being rendered. Hence



30 video data on the 3D display. The request includes any condition that

i ndi cates that 2D node is needed, such as a user command to switch to 2D
node, theweaoriwa3osat eri al nay change to 2D source nat er iPall/IBh@0Bpst em may
initiate a 2D node for displaying announcenments or nenu's, etc. Secondly,
the processing unit detects that the current operational node of the

di spl ay it & d3fctclahatekampldesphy islepesativerig thd3D ntader Einkily, idre3pbide @gtham i s

bei ng rendered. Hence WD 2011/013036PCT/1B2010/053318 8 it. is detected

t hat t hedestign epthgyequestgpiteathe display iy M3 modpdBe Prcasingunit if aprarged el t o

t he det i . i ISP HS A o . -

pr ocesst o ek ik SURES? Wkl e AR S inhP i e fuiifine e ore
t he psewd»mdbe di gpl3@ydisplgnal for mai ntai ning the 3D node of the 3D display.

5The 3D di splay deyice 60 is far djisplayi 3D_immge data.. The.device has
an infput interf ac i) daley S?Vl%géwf%éé@%ﬂn@ BPdEBF ggﬁagr RIS AR udi ng
the 3D VhARGnEALS diAIShedcerifd MELDRSMAAGRNABKIifGudifl: (END Lidepalgr red 3D

video data is processed in processing unit or displfaying on a 3D
di spl ay tB@sfcfrod froxatiplvedca ddumb S0r Thoetrdristomted 3D Gco d4te isdiregssog idevi ce 60 may

b t f st i c.displ gy ,.al | | ed 3D di spl .and h
i sl ay B SHE6T Frahamleate 5= 2PraiSpihe ot Somar L4 of kasRlEece g o
the 3D vieRspihydidticcadidnibe ifyalypé bf Q8cbGopRIMNGRLY, 3lso 2RI aRFRYI shd

perfornmed in an enbodi nent of 'the display device. The 3D video data, and
opt il@nalhas kalispliyt dehthngngnididicated by agios @4-ansferred via the di spl ay signal

aser command,  The roBbkhAheeeRifte A Rl BR Bl iRl of °

gener at i begwédneS P aeLRid ndddeds p@tames igmatbmbudimeht ciitke displagdbyicedpl3ed to the
3D di spl ag. The processing neans 62 may be arranged. for the corresponding
f unct i onddepsdadre apd pplaenab icswitchingipdicHien aredanaigring ainsths disglay signal iff dbessing

nmeans 53.i: j: i.ce. . . i he

T oo aautifbuindds YhERA BRI e display devige oz b9 st kit THO B Mng N
devilSe, usiai2encaw perfighs tisefunofiorprod gessating the peidp &I dispisy sighals 2DicBAre

swi tching fuynctions. ) Figure.1 further shows the record carrier
54 as a WEFY Eruned Pribe 3B djinlavo TES b S SingRcHs Aoy LriTaEesq Br s shaped
and has &ﬁgﬁ’g’?gg‘?%@k’% ) Hé’s'criﬂ&i Selow M6 thé g%atﬁl%r}ﬁédnts @Q_%ﬁ‘d (4 Fo&REhES of

physically 2ctabl e marks, is arranged in accordance with a spiral or
concent rimeang5pan therndavfdavieens constituting substantially parallel tracks on

an information | ayer.. The record rri.er optical l'y readable, called
an optical disc, nﬁﬁl heéﬁfn_%ﬁ e&%’@ﬂ“%@l%g’{clﬁgﬁaﬁa& &Spllgr‘éd?vﬁ?eo Fionis
r epres enhRdra@dl ih AeildMd edvidd, wbbrel A3Bfle Bt of Peocefingabing pdebasd aid DM ks
along the track, e.g. pits and | ands. The track structure al so conprises

posi ti orswitthimerfurdtions. e. g. headers and addresses, for indication the
location of units g9 urb qffﬂrrtﬁre?‘%shg@s h%qycso%llcir}[ielcé{ Lsegcalgﬁérp({f{m% !SBQIi(PéO%%I%.I. The
record carrier 54 carries infornatron representing digitally enco I'mage
dat a | i Kehewectad carfrier iseanghlapecencidded tack andlh benttad hb ReTMPILsk, oonsivRIEHby
encodi ng system. in a predefined recording format |like the DVD or BD
f or mat . @ series of physically detectable marks, 1s arranged’in accordance with a spiral or concentric
25  pattern of turns constituting substantially parallel tracks on an information layer. The record
carrier may be optically readable, called an optical disc, e.g. a CD, DVD or BD (Blue-ray
Disc). The information is represented on the information layer by the optically detectable
marks along the track, e.g. pits and lands. The track structure also comprises position
information, ¢.g. headers and addresses, for indication the location of units of information,
30  usually called information blocks. The record carrier 54 carries information representing

digitally encoded image data like video, for example encoded according to the MPEG2 or
MPEGH4 encoding system, in a predefined recording format like the DVD or BD format.



WO 2011/ 013036PCT/ 1B2010/ 053318 9 I n various enbodi nents the
generating neans 52 and the processing neans 53 in the video device are
arranged wonoexaswssi ng the foll owi ng functions as descr PoEdB2M0/0SEE |

bel ow. Figure 2 shows a decoder nodel ofga 3D player. The player is adapted
for 5playback of stereoscopic 3D content, e.g. a nodified Blu-ray Disc
player. A disc drili&atifisten2dlirhéntSOdRleRetati MelisS2 PdaBEpD0Essh@Indaak 53
denodul ati on and error correction (ECC) decoding. Video data_ is retrjeved
from t han &t aden devaes are arnigsd for aecung the &llopdre ogtignsayidgecsibad Hadqail
transporf, stream TS 204 to a buffer 206 coupled to a source de-packetizer
208, whi cll1 provides the data to a PID filter 212, which is a de-nultiplexer
that identifies tHgikd2packet dechent mbddalfiad fIRYdD) The playdrhieadamptad 65 and

transfer ach e of data to respectiy. fers 214 called EB1-1, EB2-1
for She HftHCISD %Y;?r&%%foalgéi? CqEEt o Wﬁ%ﬁsgﬁ%m 'S BRY St ﬁdﬂ“g‘?%‘fﬂﬂnéts data
and EB1-3%1306y R4 3 of B prBt &R0 Er SraRtil #9088 @rror correction (ECCSI M | arly
the switch 203 provides a sub transport stream TS 205 to a buffer 207

coupl ed degoding dNideedde ipatricetd frem thogtrcanhiaatl frymothicdess ante sdatch 209 a second
PID filter 15213, . which is a 5 i pl.exer, that identifies the packet
dent | £1EGYRSTE pRnrerekstete TRt ShE ok ePlr et Bt e BRRBRRE "t oo
t o respexii WRicAWd 8 thd data to a PID filter 212TR@idhEis R¥CkREIHBRES tRAGdent@Rs eSO
provide initial values 232, 234 to arrival tinme clock counters 210, 211,

whi di r dregket idantifigation: (PHR) Epwdhe miain T hnbapfrs cxdlypeofdage @apiskiend zer s
based | ekl ] 51-1, S2-2
ond- s1- PR LR L Ao TR I e 53D IR RSB RY, ° ) ecoder

217 ( D2)préentapibegeiphit do@ agd P1-3 sndPB2 defopiiedradivd ordphicsfdata. i nteracti ve
graphics. Decoded data is transferred . to respective buffers. Min video
data is sel ected Bymyygly B1g sgtch 283 prqyideg acghdrnspes gicamples Hiprtparbusien  and

o LA, RIS R 58, Wy oo s
Si nillsar |3 3PwéRbrit atié-omlgplaphites idR6ficdat patieomedaficdien (PILY) frem thendf & r ed

Cooper AUTAGRIER SHOLBPBP! (GBRLS 1t APECELUR AT, PG data i< sel ected by
switch S3-2 from tig a‘&%@lﬁe’%&@rrzs 22@%%%9%}1% Qg{zﬂ@ ifing JalRah39ata b Qfrival fgeLef t

view 227 and a PG R ght view rly Interactive graphics (1G

dat a f r oredkewoniers 202 lilswhichmstier argdalttone depe) valacsi¥flf 23%toghdder | G pl ane
gener at or 0 cqoperating with.a.col or | up table (CLUT) 222. IGdata is
Jel ect e s aRe oo RRERN 975500 fo provide the final data

for2g | GLeft vieweLgRtiaddwiacHeGSR QIB- ViRV 23 Gornlaid Bl datal t¥ ettiRr 210@yt) nmay

be accommodat ed via 1 nput 240. ' '
for main 3D video; to decoder 217 (D2) for presentation graphics and decoder 218 (D3) for

interactive graphics. Decoded data is transferred to respective buffers. Main video data is
selected by switch S2 from the decoder 216 or the buffer 241, and is transferred to switch S3-
1, which provides the final data for a main video Left view 225 and a main video Right view

25 226.

Similarly Presentation graphics (PG) data from decoder 217 is transferred to
respective buffers and a presentation graphics plane generator 219 cooperating with a color
lookup table (CLUT) 221. PG data is selected by switch S3-2 from the generator 219 to
provide the final data for a PG-Left view 227 and a PG-Right view 228.

30 Similarly Interactive graphics (IG) data from decoder 218 is transferred to
respective buffers and a IG plane generator 220 cooperating with a color lookup table
(CLUT) 222. 1G data is selected by switch S3-3 from the generator 220 to provide the final
data for a IG-Left view 229 and a IG-Right view 230. Interactive user input may be

accommodated via input 240.



WO 2011/ 013036PCT/ 1B2010/ 053318 10 Processing unit 224 controls
the operation of the various switches for generating the display signal by
i ncl udi ngworrotia3eat put either full 3D data, normal 2D #aetaBmno/psasdo 2D
data. The function of the device shown g Figure 2 is now further

descri bed. Packets 5Sare filtered fromthe transport streamthat has be
retrieved from t herelicssinpasied2tortid the BhEaMed bfthe aadostsaieded far t he
correspondi ng buffers indicated by EBl1-1 to EB3-3. Packets bel on intg to

el enent Fpesting fesliehasr ygieg by ﬁ@hpﬁé%mzttﬁ onigacitsE WD dafy @%’B’@h@l‘grﬁi@ axm

gr aphi Cﬁ%s%c{oeﬁﬂ‘ﬁat%re placed in the top buffers EB1-1 through EB1-3 and the
packets tor the auxiliary streans for 3D are placed in EB2-1 through EB2-3.
The auxiliary str dhnfomyiohefzhcldrvitepaode i Fiureehindoor fuetheodbisadgbadi Bidketsi ew

data _in dependence of left view data of the i tream, or depth ta ch
as aSEe;ﬂrﬁﬁﬁgﬁgzﬁ?&l ﬁﬁeéﬁg&ﬂ%@ﬁv' Wmdﬁ%tiias ?&e.tr@%%'tfgqﬁﬁ de. SW%%RFH P%ﬁ 30"
sel ect s {(NesaRPLORIG iAHR Me%ﬁ&rﬁiir@%ffe?@ﬁﬁic’a@ﬁ b@?ECB(lQﬁ % ERBAUghcg the

decoders D1 to D3. After decoding the decoded Video and graphics is
conposi thetbngmtgototchmnantrrp gtreamdcaswyingcthe orirplD tvideol apfl theagrarespagidingdRieo and

graphics i s.done by swi.tch.S3-1 thrau {0, S3- 3. Lgure 3 S

Sonir of DSl 560 i toh BRI b oo P Do e For e

dedi cat eghxiRR §tRlandd ot 3D Qfe ANcARREBRL ] B ¢ughERI-9! TIROLkRE steddnPmRY BE@SSOr .
First at Init 2D 301, it is detected that a 2D display node is requested,

e. g.10by depersisnt sirparmelior canodimesyadt siemcdity in diperdeape oifsftagew date of He maguest ed
2D di spl i ' e g i StEr S
20, 0L 2Pl R B RNS 5o Bt b BRhALYS RELR! SLiosBURISHSILYY

si gnal , Sis3 télbdtowR.appioptibe tuEts andBeddddie?pacBOS thrbugtstodat ésdvdasdi o Dhe

di splay signal is currentl y.gr oviding 3D video data to the 3D display. If
Yes, t heAfidelsaedinpthedgpededividegeind maanbicsds coapapifed omosboutpiendisgleoiyn of

pl aybackyi i i . [ E hI kRhkai ning) Switch
B17107° dpt e TRAR vldSo 364 LAEC s enS Byt BT e TERIHE Mode, 3D 1 0
mai Atai n pl ayback Higur8D shwete cattrolive e ppdudy 2DHawey dihe fudctido nfay.be. t he

current .pl ayback is stopped; no.3D material is bejng rendered), the
process 15@?%‘?%5111&‘?@3@@@@&88“013‘%; O et B GRS SHEEREC {752 BOCCY8™ 2D,
Wien it pigt dehRODES0 G is LBEEd At a%ﬁ@i&iﬁﬁlm%@bé%&l‘esﬂeé agtjvaied, the
pl ayback is performed by generating a 2D°di spiay signal. It
not ed t hammby etsystag daHeAsstep CRetsctt2d’ Ube requestt@ED diipbay modlacis registered,

ting. d for. t] . do 2D di spl ' |
oy Geri gt ags 50 B bR e SR AR AP RS MeHE S e Rist R 5 il
dat @0 Algselideadi Vighy, ad Rllows ABEE test HPMbAPUBEB i iORddrmitdadf depfidpld@p may be

repl aced by a single value representing a single depth, preferably at the
di spl ay sgnef searreetdy progyaiaghjD video data to the 3Ip displaynbitied, thaascudaréhsigtal éy

pl ayback | rJ f. th

bl aybac ke PRBRALES R PRI, TR AP IR i SPRale Rab Al EhGRRiM{ foc

2011/ 013036RGTHDBROIB/ D5B3 K3 -3 to the L position, while maintaining the output mode 3D to
maintain playback in 3D mode at the display. However, if No (i.c. the current playback is

is

25  stopped; no 3D material is being rendered), the process continues at “Stopped” 305, where
the output mode is set to 2D. When it is detected at “Start 2D 206 that playback is activated,
the playback is performed by generating a 2D display signal.

It is noted that, by setting the switches to use the left view twice, the
generating means are arranged for generating the pseudo 2D display signal by deriving image

30  data without 3D information from the input 3D video data. Alternatively, for a image + depth
video signal, the depth map may be replaced by a single value representing a single depth,
preferably at the display surface (zero depth).

It is noted that, when after playback in pseudo 2D mode for a period of time

the user stops the playback, the mode may automatically switch to normal 2D mode.



11 Alternatively, the display systemmay remain in pseudo 2D until the user
gives a further command to actually go to normal 2D node. Thereto the
processi yormeaMa 3Gy be arranged for, while the generat Pal/IREANSS3gENEr at e
the pseudo 2D display signal, detecting jhat rendering the 3D video data
has ended, and, in response to the detection, setting the 5generating neans

t o generAlt@nithely? bheddisihpyystngmal remain in pscudo 2DRingiltHR 1AciSFoNsa fugther ol | 1 ng
3D pl ayback when in the Pseudo 2D node. The sequence of steps _is perforned
when t heoggeandrta gefaally gotosgrnghZiBmgdsaEReraigdhe piogpssoip means may\lisigrangse

system ' for iwr}ﬁlgstfféj gé&lggagfg%gél%g% F&ieﬂt@kﬂe@s@ﬁ% 5 ?ﬁggy§§naﬂgéeh§% t%)ftst emis

generating the ps ay sign the u may request
t he di spkaderimpdiee A0 videogiatatlas 3tied, ands tie pespddst ee thekectitre seweigyelst ed 3D

di splay node .is registered, e.g. jnh a status register. Subsequently the
nor el HSERERE BPAL) 1geancrAS tﬁ%ﬁlardé%péaa gl ep "3D Pl ayback” 404 by

act i vating 30 pl 2y 4ido3DeSRARAO BALbRI I B lnclpscu®l2B oyt bet veen

L and R ~Figures 3 and iflustrate how the transition between
3D and 2Bqumde bagkpshapetiernpdrilomrte ush eequesivo swiclpplaylyat knaske feor@ 2D to

t i i title, th i & 1 I k t 2D
mde. - TraoprlraPe Sifiet b PP Pl JRERAY R b Re AE B YRR Sout put
node t o Rheralihg tHRGREETK ispaghanl. plt ayesTk’ ihs uSeH 8Nt Nest il diglay ho&o the

out put node is maintai ned but " playback of the auxiliary or dependent view
i s riépl dees thyDr bpden iejeet3d Hae reaupsed 3DrKisplaysmedehs ssgadierny. ke apprptuswi t ch

S1-1 thr -3 .4n "L it t. iti.on af it S -1lto
SI-3 i n FEaar Sy Umt SoERSHH OBui B RRRE WA TP RROATE S

t he st ary @tivainpedD playbsktihg Dohayedo tevdwiechnSiy 1 CIsck tdda shadansL afd Rhe

out put player setting register and initiate'plaé?ack in 2D if the user

selects a title. Figures3and4 ilimstrafehoritbe Hargigrst Petveahdl gndADtand baskapy ck
devi ce ' ' : [ 4 j - e

ot er f acs e Rl Dutihe phifiR drAdEPRudBReb L b BE B e JaTHeciliBGo ) and
si gnal i mhande Hagraeb sc2inodeohheplhyasets tikbDphydrseglettt thethalds thheurrent output

25specificatiqn, . There are seyeral .stereoscopic video formats that. can be
transni t¥! g _Iﬂﬁﬁr chaky G pIRYbAGK FYCUEERIUATH ot B CBRHBRIYF Ttsed
format igaihfaffea Bl be RRTThDE a{u&ﬁ{é?y 8 &eﬁkﬁ'@e}n!t VRwSE %p@%%& %9'r§pe‘éﬁ§§@1e_r§diﬂ‘ | ar

principles apply to transm ssion and signaling of other Stereoscopic video
f or mat s Vi¢wrBusistashwwaed bekeingssvbotchsy ldkthrobghak évlbbartte EL¢ position ftére exanpl es

o 7.8 St A et Py R AR SRR e
si mgoar | ndadaptsesh $fu nPlieamRlpldyRedPseudy idcRekiestatlit GL4hE obfpusplays a 3D
di splay signal. The timng ang bl anki ng peri ods used
setting register and initiate playback in 2D if the user selects a title.
To achieve a smooth transition the playback device should maintain the
signaling on the interface the same. The interface typically used in Blu-ray Disc players is
HDMI. Transmission and signaling of stercoscopic content over HDMI is defined in the
25  specification. There are several stereoscopic video formats that can be transmitted over
HMDI, here we will only explain how one commonly used format is transmitted namely
frame alternative stereoscopic video, similar principles apply to transmission and signaling of
other stereoscopic video formats (line alternative, side-by-side, checkerboard etc). In the
examples of Fig.5 a display signal according to the HDMI standard is shown. However, any
30  video signal that has a format to control a 3D video display may be similarly adapted to
implement the pseudo 2D mode.
Figure 5A shows a 3D display signal. The timing and blanking periods used

when transmitting frame alternative stereoscopic video according to HDMI. Signaling to

indicate where the left frame ends and the right frame begins is done by inserting a vertical



when transmtting frame alternative stereoscopic video according to HDM .
Signaling to indicate where the left frane ends and the right frame begins
i s done bwyoi2ns@rsidng a vertical WO 2011/ 013036PCT/ 1B20P0T0B3318538

bl anki ng period. A typical timng for thhs format would be 1920x1080 at 24
fps and with a Vireq of 24Hz and bl anki ng peri ods of Hblank 830, Vbl ank 45

wi th thel@ikked pelodck tﬁlblﬁzﬂitﬁ@ingtfoﬂtﬁﬁ-ﬁﬁﬁht Mdaild T4 000081689 &avies andwiRhay
signal for normal 2D playback, For exanple the 5 signal may carry 1920x1080
vi deo atVPe ¢ipktHy and tlankang pariogs of Hbkank SBP.aikpmg heith dhrspisel algakamrniggo,

Vbl ank 45 1wk 5ho /) Xel clock of 74.250 MHz. Al though the signaling of both
these format's are sinmlar the pixel clock runs twice as fast and there is
an addi tional ver tHigat 5Blshows agispuyisighal for nbema REr glaglecki Forferample.th€Changes

h I, | k will i call i - i jon of the i f
b oausiste m or SO YR GR W b o eu s S oS GPLHP 29T blsRBing pstodsor opoced
for 2D/ 3R,1R0e3 ¢ RARaRY A RYixRl 8¥RREKT4.250 MHz. AlthoudH BRI eSL¥E @

di splay signal for pseudo 2D playback. In the signal” the pixel” frequency is
mai nt ai rtbebedormdtearcevnailarglic pinel d@ksugniics frofast and thdrguran dsidjtiopat varhed t he

Ri ght fr .1s repl.aced by repeatin he Left, frame as is shown. |n.

part i cul BPHEPSRiR 38 S g o IR dO/ER rinereio e PRE e ePeimieally enlime

nor mal  ZR.shARdhtiet ofthe Wt&fRB-and 2dlke kit 168y TRESforsiRMHAIM U5 8spay Pl ayl i st
structure to define all the S|(§nallng required for a player to playback a
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when tr i tioni; D Bl f i pplied to the
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arranged far, en transitioni ng be en th D node and the pseudo 2D
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tabl e and 'may be used when the playback device does not support full 3D
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set in the player, or selected h ser t.c. \Wie ransi.fi oni.ng bet ween

35 and 45 R ERRlery MR B RELER o e bRty Sy by M ek RV o o0

i mage WhBR tshik IsGBfn@d 6 aMheBTr@ndNmPE (TR, ¥ed BdUREd When transitioning

bet ween 3D and 2D. Thereto the generatl ng neans are arranged for applying
&

the 3D of fset graduankmpbpdimegt whemiraysititnangbaiyeerndD andiRtplabagpan offset
I nf or mat;l Qgplied to the 2D image and also to the graphics. 2D image data is used to generate 3D

data as illustrated in Figure 6. The generating unit as discussed above are arranged for, when
transitioning between the 3D mode and the pseudo 2D mode, to apply a 3D offset to the 2D
25  video data for changing the amount of 3D information.

The offset may be stored on the disc in a table and may be used when the
playback device does not support full 3D stereoscopic playback. Alternatively the offset may
be a predefined value set in the player, or selected by the user, etc.

When transitioning between 3D and 2D and back the offset may be gradually

30  applied to the main 2D image when switching from 2D to 3D and gradually reduced when
transitioning between 3D and 2D. Thereto the generating means are arranged for applying the
3D offset gradually for gradually changing the amount of 3D information.

Figure 6A shows applying a 3D offset. An example of 2D image data 601 is
combined with graphical 2D data 602, which is to be positioned in depth direction in front of



Fi gure 6A shows applying a 3D offset. An exanple of 2D inage data 601 is
conbi ned with graphical 2D data 602, which is to be positioned in depth
di recti orwOreofwsideof WO 2011/ 013036PCT/ 1B2010/ 053318 P8THR®1WeSBRLY ound
i mage 601. The combined image is used agja left view 607. An offset 606 is
applied as a disparity shift to generate a right view 608. The user w ||
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graphics is cropped, while a further part remains blank or transparent
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of fset. The offset is divided by 2 and applied to both the Left and the
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shifting 2D video in opposite directions to 1l5generate a | eft output plane

and 18 right out putFigirafB.shewgaprly®e asheliD alfsstdTkgofist edivided bpfandhi | e
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bot h do Hatftofelnbdiéch 623 en@mtaitd toth betpat PIpRSdsat ths 268na53 3 bétkridectidis, f i nal

view is inproved by during author]j ng ensuring that the imge + the applied
of f set 2be eiPRPMEicHEFIEn bR scdysehamisishavpn hgirp 6Befhergiodhe pejieratimRanesas

In a fur i . j . i g: i ng 1S lied to
bot b t he™ Sr R AR A8 A0 ARAE bPELESDRIf AR BT BR P ve 1o
credithe geatrtoankti@pipt pncepd a oght et pdmpl yi ng an of fset and shifting the
i he | ef d/ i gh h [ / hi i
TSI A A e e
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is cropped. To avoid the user "being disturbed by this sudden cropping of
t he i mageght hfsétvagen & 1dmah delnptarontaimelameyts imthieidrdppicd paitie63d,633. hignce the

e o ST L PSS B R AL DB e
3D 9ipgnakmhihdihsiv®tHehol fdmich obbath e ind HehtdilaRkay due to said shifting.
In a further embodiment non-linear stretching and scaling is applied to both
the left and right view when using an offset applied to a 2D image to create a stereoscopic
perception. When applying an offset and shifting the image to the left and/or right parts of the
(video and/or graphics) image background is de-occluded. In case that there is no background
25  information available to fill in those de-occluded areas the output image is cropped. To avoid
the user being disturbed by this sudden cropping of the image the image is scaled non-
linearly to fill in the missing de-occluded areas. Thereto the generating means are arranged
for non linear stretching of the 2D video during said shifting for covering parts of the 3D
signal that would remain blank on the display due to said shifting.
30 Figure 7 shows a stream number table, which defines the various data streams
in the 3D video signal, called STN table 3D. The table shows an example of an
STN table 3D for one playitem. Additional entries (as discussed below) are included to a
regular 2D STN_table. An auxiliary stream entry may reference a dependent stream as is the

case with stereoscopic video or may contain a depth map stream or both. Typically the main



30Figure 7 shows a stream nunber table, which defines the various data
streans in the 3D video signal, called STN table 3D. The table shows an
exanpl e ovoan1Bidd3sabl e 3D for one playitem Additional PEMIB20#6/033A8S

di scussed bel ow) are included to a regular 2D STN table. An auxiliary
streamentry may reference a dependent streamas is the case with
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st r d@ns . nevhant3o dichS Y elgbls Tirddgd thaticantaims @p caidy {a caeryt(fieresTaptaBlDe 3D and
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pl ayi t er8T0nhisde isrcfdiedsd ket SAMN rtatds 3Dind typicaly for abahpatibilily raigons WoBRINS .
15The following fields are to be noted in the STN table for definiR% t he
STN t abl b asldedengitenstos: dataiegt HaylshvgereBy BietS TN dplfe stapesseris hphelaspber of

byt es of i i 1 i i up to
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i ndiléat es t he behahhedoll®fing Heldslaay @rbevtoesd it STNitalle fig defiomg3ke t 0 2D node
during p ba novie title. If set to G then the player swtches
nodes. P#ﬁééFgégﬁ$5ﬁ?ﬁﬂ”ﬁW%yer wi Il nmaintain the node in 3D but the player
wi |1 maighahn ThRA 6lbit fRIPIRAGEWE KEBer F bites oBfic STN Rurid¥PimhediRRR L1 on such

that the presentation of the video and/or”graphics content goes to 2D by
gener at i inlowing this denge) fieddsingpplto thtleind of thgnelIV_mebfe(be mai nt ai ned unt i

pl ayback of e 25current rupning title stops or until the user changes
playbacb“WB g4 Qﬁwrgﬁbp@WBﬁgﬁ1entry() This section defines the stream

ent () THis fibig isAibhttdhb 8ENavicieR th QY E whe tfadMheing fvm 0% bDirdédé dbiriw( )
This entry defines the additional video data streamthat constitutes 3D

i nf or matnlaback atnmayicditite Fentieriidl ther b edhyrr ghitches swdes. Hospton! il plaggnt ax
and semgpli 6% AL 8o SATB R Bu R phl§ WA EAMGREY., & pihles W TRLE ¥ §W.51-

3 in the “L” position such that the presentation of the video and/or graphics content goes to

2D by generating the pseudo 2D signal. This signal may be maintained until playback of the
25  current running title stops or until the user changes playback mode back to 3D.
stream_entry() This section defines the stream_entry() of the STN _table(); see Figure 8
stream_entry_ auxilliary_view() This entry defines the additional video data stream that
constitutes 3D information, such as a dependently coded Right view or depth map. Syntax
and semantics are the same as for the stream_entry of the main view.
30 stream_attributes() This field defines the stream_attributes() of the STN table(); see Figure
10.
In an embodiment, instead of one STN_table 3D for a whole playlist, an STN-
table 3D may be added to each playitem. Furthermore, a new playlist specifically for 3D
playback may be defined, instead of an extension to a 2D playlist.



30stream _attributes() This field defines the streamattri butes of the STN

tabl e();
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Furthernore, a new playlist specificallysfor 3D playback nmay be defined,
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ust one indicator for all streams, or naX ]
cxamaletaf she switchory indicaton ehak idicatss ile pseudo 2D switching mode is to be

selected, or normal 2D mode. In the example the indicator 71 is provided for the main video
data, a further indicator 72 is provided for the presentation graphics data and a further
indicator 73 is provided for the interactive graphics data. Note that in other embodiments this
field may be omitted, may be just one indicator for all streams, or may be extended to
indicate further conditions of 2D/3D mode switching.

A method of providing the 3D video signal comprises generating the 3D video
signal comprising 3D video data, and including the switching indicator in the 3D video
signal. The 3D video signal thus generated may be transferred via a network, broadcasted,
stored on a record carrier, etc. The method may further include the step of manufacturing a
record carrier, the record carrier being provided with a track of marks representing the 3D
video signal.

Figure 8 shows a stream entry. The stream entry defines the parameters of the
respective stream. In particular the following fields are to be noted in the stream entry table
for defining the syntax:
length: This 8 bit field indicates the number of bytes of the stream_entry() immediately
following this length field and up to the end of the stream_entry().
type: This 8-bit field indicates the type of database for identifying an elementary stream
referred to by a stream number for the stream_entry(); see Figure 9.
ref to_stream_PID_of mainClip: This 16-bit field indicates a value from the

stream PID/0][stream_index] entries defined in the Programinfo() of the Clip referrd to by

, i cates the pseudo 2D switching node is to be selected,
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be extended to indicate

or



A nmet hod of providing the 3D video signal conprises generating the 3D video
20si gnal conprising 3D video data, and including the switching indicator in
t he 3D viweaosligssk. The 3D vi deo signal thus generat edPocagByao/nF3amst erred
via a network, broadcasted, stored on ajgecord carrier, etc. The nmethod may
further include the step of manufacturing a record carrier, the record

carrier theong pyoviatod ik than/0) 2Cky ShioBdiks: fiRPh&sehLRIA BethdD vi deo
signal. 25Figure 8 shows a streamentry. The streamentry defines the
par anet d1&ylm@-he respective stream In particular the following fields are

to be n i ( : . f Y e - AXi th:. This
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f ol | owi MYayltist). | ength field and up to the end of the streamentry. 30type:
Y1kbte)

This 8-bit field jndicates the type .af database for identifying a
el ement di® el b Thﬁ%ﬁ@ ﬁelétl?@aﬁm B¢ hipgyhe _ﬁi@?@tppé@m%_t ry();
see Pl gulifidefifild 0. SIUPRAMLR] 8L sMAClrgid Tysind Seblol skbelofl yndi cates a

value fromthe stream Pl D [streamindex] entries defined in the
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the Pl aptiedic s IDMARPeghsgRe s i Rgb O PR PRIy REIE SRR 11 om
SubPat h thél Cept 19886k | 118 Gianie tbRerdRb BY AShel Do sabEfip tePnsuCl 1 p_entry_i d:

This 8-bit field indicates a value fromthe subclip entry id entries
defilfed in a SubPlFagure 8rhews o teblcion Pafiting dicdypalintthe pycanhentrye fThe galgabPat h

the st r b oYY Tear e P Boshid shmblsink o GRS RS o "
the Ciph¢abkrrd to by the ip Information file nane referrd to by the ref
to sub dip entry id. 10Figure 9 shows a table for defining the type in the
streamentry. The Kjgire d0 ghows the syntax of stream attributes. The stream attributes are part
of the STN table as shown in Figure 7. In particular the following fields are to be noted in the
15  stream attribute syntax:
length: This 8 bit field indicates the number of bytes of the stream_attributes() immediately
following this length field and up to the end of the stream_attributes().
stream_coding_type: This 8-bit field indicates the coding type of the elementary stream
associated with a stream number for the stream_attributes(), and shall be set to a predefined
20  value, e.g. 0x20 to indicate a MVC coded dependent stream or 0x21 to indicate a depth or
disparity map.
It will be appreciated that the above description for clarity has described
embodiments of the invention with reference to different functional units and processors.
However, it will be apparent that any suitable distribution of functionality between different
25  functional units or processors may be used without detracting from the invention. For
example, functionality illustrated to be performed by separate units, processors or controllers
may be performed by the same processor or controllers. Hence, references to specific
functional units are only to be seen as references to suitable means for providing the
described functionality rather than indicative of a strict logical or physical structure or
30  organization.
The invention can be implemented in any suitable form including hardware,
software, firmware or any combination of these. The invention may optionally be
implemented at least partly as computer software running on one or more data processors

and/or digital signal processors. The elements and components of an embodiment of the



Type identifies the structure of the respective streamin the 3D video
signal, as indicated in the table. Figure 10 shows the syntax
of streamnweatnrivasides. The stream attributes are part of PCmaB®IMoi3atd e as
shown in Figure 7. In particular the fohjhbowing fields are to be noted in
the 15stream attribute syntax: length: This 8 bit field indicates the
nunber  dhvdiyioe mafbet g sisiltye &mcaibhallyundasgirallymmdéaseby inf olylsQitag waki s
|l ength field and UP to the end of the streamattributes.
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the steps must be performed in this order. Rather, the steps may be performed in any suitable

order. In addition, singular references do not exclude a plurality. Thus references to "a",

"an", "first", "second" etc do not preclude a plurality. Reference signs in the claims are

provided merely as a clarifying example shall not be construed as limiting the scope of the

25  claims in any way.



10 may be conbined in accordance with the invention. In the clains, the
term conprising does not exclude the presence of other elenents or steps.
Furt her nowe2oalaibasagh i ndividually listed, a plurality eCTmaneps3disenents
or method steps may be inplenented by e g. a single unit or processor.
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generatﬁ%glWﬁﬁﬁ%g%%ﬁ@ﬁéwmgg“Fﬁga&@fgﬁghéw'naI, a 2D display signal for
di splpayi-ngnaiXing deopRaia2binddeeasdiRe duspt d¥nHpepauby eDidispaydiimee, and 10 -
generating in a pseudo 2D node, as the output signal, a pseudo 2D display
si gnal byclpgiap 3B vigeodaty indde odgpubsipnal imtedormpaiof 3 Sihagnal foridiwlavingte of a
3D sign r..di i : 0 t 3D display operative in
the 50 rasteo SR 3, disfu ARoHRs, B 5P ABal

processing means (53) for

- detecting a request for transitioning from the 3D mode to display 2D video data on the 3D

15  display, and, in response to the detection,
- setting the generating means to generate the pseudo 2D display signal for maintaining the

3D mode of the 3D display.

2. Device as claimed in claim 1, wherein the generating means are (52) arranged
20  for, while generating the pseudo 2D display signal, generating the 2D video data by deriving

image data without 3D information from the 3D video data.

3. Device as claimed in claim 2, wherein the generating means (52) are arranged
for, when transitioning between the 3D mode and the pseudo 2D mode, to apply a 3D offset

25  to the 2D video data for changing the amount of 3D information.

4. Device as claimed in claim 1, wherein the processing means (53) are arranged

for, in the pseudo 2D mode, combining graphical data and video data by positioning the



detecting a request for transitioning fromthe 3D node to display 2D video
data on the 3D 15display, and, in response to the detection, setting the
gener at i NyOreRENE3436 generate the pseudo 2D di spl ay si gn&CTfiB2o1oved3atsai ni ng
t he 3D node of the 3D display. 2. Deg%ce as claimed in claim1, wherein
t he generating neans are (52) arranged for, while generating the pseudo
2D di spl@ypist¢aydatain gegirdatdtivn ih fDn2EX the dBOvided @utdly afilyivii Ag off BBGE titat a

wi thout 3D information fromthe 3D video dat a. 3. Device as clained in
cl ai m 2, 2rimphecad dpfate gengase p aeft WgWddisight ye%ar e arranged for, when
transitioning between the 3D node and the pseudo 2D node, to apply a 3D
offset 25 to the 2D video data for changi ng the anmount of 3D information.
WO 2011/9013036PCT/NB2210/c0madd & d9ngd aph) wiadreid ah@agdneratiap nteads (32¢tircon i n

front. of the vi deo data by _ applying.an offset to.th raphi cal data to
generat élr@ng%f &Wﬂwngﬁﬁe gDr#%?ﬂgr %ﬁyf@.%@%ﬁﬁ CHANGEIRAIOUAL 43 m 3 or 4,
wher ei n ihfb@mgg(;}grogti ng neans (52) are 5 arranged for applying the 3D offset
gradual ly for gradually changi ng the anount of 3D information, or the
gener at ithggersarimganenaprcanmgeded or apppingithg3 P lés@byohifsieg 2Byviddni dit i ng 2D

vi deo or gr.aphi,cal. data.in.opposite directi.ons to,generate | ef t .out put

bl ane arki B ghie 1 ot ArSABRS il € Lroa ey RS Gl puPu piflier ei n

t he generating neans (52) are arranged for non linear stretching of the 2D
video during said shifting for covering parts of the 3D display signal

bl arlk due to sai d dvidetasggpimedyin qheig Zevhpseinthg gﬁ@drautlngmeanﬂﬁ) aRgrreraaied t he

i . 5f Or . . Whi 4 - . ' 52
bener ot Ao RUTTSY Sl S A oB ARG, dih i ByitiRg FeoPEREL Bl FERE° 50>

vi deo dafigpliiasgendbak daseh sdidshigmgonse to the detection, setting the
generating nmeans to generate the 2D display signal. 8. Device as clained in
claim1, wherein the receiving neans (51, 58,59) are

7. Device as claimed in claim 1, wherein the processing means (53) are arranged
15  for, while the generating means (52) generate the pseudo 2D display signal, detecting that
rendering the 3D video data has ended, and, in response to the detection, setting the

generating means to generate the 2D display signal.

8. Device as claimed in claim 1, wherein the receiving means (51,58,59) are
20  arranged for retrieving, from the 3D video signal, a switching indicator, the switching
indicator being indicative of a 2D mode to be selected, and the processing means (53) are
arranged for, when detecting said request to display 2D video data, setting the generating
means (52) to generate the output signal in dependence of the switching indicator to either
the 2D mode or the pseudo 2D mode.
25
9. Device as claimed in claim 1, wherein the receiving means comprise means

(58) for reading a record carrier for receiving the 3D video signal.

10. Method of processing a three dimensional [3D] video signal, the method
30  comprising
receiving the 3D video signal and retrieving 3D video data;
generating an output signal for tranferring the video data via a high-speed digital interface to
a 3D display, the generating being arranged for
- generating in a 3D mode, as the output signal, a 3D display signal for displaying the 3D



20arranged for retrieving, fromthe 3D video signal, a swtching indicator,
the switching indicator being indicative of a 2D node to be sel ected, and
t he proceweizng/oremas (53) are arranged for, when detect iPag/IB201¢/0338pUest toO
di splay 2D video data, setting the generzﬁti ng neans (52) to generate the
out put signal in dependence of the switching indicator to either the 2D
mode or ik @seoitthe3D dgpley ogdratid inE3D addas clainmed in claim1, wherein

t he receiving nmeans _conprise nmeans (58) for reading a record carrier for
recei vi menpatinping gaanagdegdhe output siggil, aglp isglagsignabos dupliging Ahyideo

di mensi bV ' i 30 conprising receiving the 3D
vi deo s%ﬁda?déﬁgDr%?@?%%%A&w?ﬁnéi eg%ggi?‘g? generating an output signal for
t r anf er r- gegeratigg in dpeudath mode, as thc ghtpapsgohldi picudd 2Drtigiidyadgnal bya 3D

di spl ay,. the Aati bei df - I, [ D. :
e’ dut HtIdg Rl vidse G i G PAPILY GHAIN MG oma BF P rS G IpE e
2011/ 013G36RCT(GRAAL 95 FEhAcides: 45D ARALHRG 3D di spl ay operative in a

3D node, generating in a 2D"node, as the output signal, a 2D display
si gnal f-olctatiisph agguagt fRDraisdeoingairemdine 3D en@lD taliteIunodp ér displee 2Drvideo2D

node, an e ting in.a pseudg 2D nmpde, as the output signal, a pseudo
2D di sp|<%§f%t}®ﬁg‘ﬁ%§91%gﬁ8ﬁ’dair%§0%ﬁ tQi%bee(ge‘%%fg]Pﬁ’. in the output signal in the
format afseRindhSb@Ratink eadt &PERRIRIhE DS 2D 8i8Hlag! 8lbAaldBr AR tadking kigP! ay
operative in the 3D node; and detecting a request for transitioning from

t he 19D riddeode of the 3PDligplale t o di splay 2D video data on the 3D display, and,
in response to the detection, setting the generating neans to generate
t he pseudo 2D display signal for maintaining the 10 3D node of the 3D
di spl ay.1111. Met hodMetho®oDprodiditg @thidy dmcadiomit $30Nalcd SHal ¥ordemstingiado f or
transferring. to ] ] ] ]

a 3D Vvideo device as claimed in claim &,

the method comprising

15 - generating the 3D video signal comprising 3D video data, and

- including a switching indicator in the 3D video signal, the switching indicator being

indicative of a 2D mode to be selected for, in the device, when detecting said request to

display 2D video data, setting the generating means to generate the output signal in

dependence of the switching indicator to either the 2D mode or the pseudo 2D mode.

20
12. Method as claimed in claim 11, wherein the method comprises the step of
manufacturing a record carrier, the record carrier being provided with a track of marks
representing the 3D video signal.

25 13. Three dimensional [3D] video signal (41) for transferring 3D video data to a

3D video device as claimed in claim 7, the 3D video signal comprising the 3D video data and
a switching indicator, the switching indicator being indicative of a 2D mode to be selected
for, in the device, while detecting said request to display 2D video data, setting the generating
means (52) to generate the output signal in dependence of the switching indicator to either

30  the 2D mode or the pseudo 2D mode.

14. Record carrier (54) comprising the three dimensional [3D] video signal as

claimed in claim 13.



a 3D video device as clained in claim8, the nmethod conprising 15-
generating the 3D video signal conprising 3D video data, and including a
swi t chi ngwOrndigas@s in the 3D video signal, the sw tchi rgTiIRZI1€/833018 bei ng
indicative of a 2D node to be selected Her, in the device, when detecting
said request to display 2D video data setting the generating neans to
gener at e|3 he out puongiu@rdirogram ﬁsmgwﬂﬁrw dieftnsignalfdDT aides t o

ei ther the 2D node or the pseudo 2D nD e. 20 12. Method as clainmed in claim
11, whersgnl FHECHRIOREM BEPBRINR L ¢avsc 3 PEsewPr iparsifoanti TesRecHve sepy of the
carrier, edh wth a track of marks
represeﬁ?%ﬂgaafagg%dV| g%géigﬁ%?gbggggbghg%e di mensi onal [3D] video signa
(41) for transferring 3D video data to a 3D video device as clained in
claim7, the 3D video signal conprising the 3D video data and a sw tching
i ndi cator, the switching indicator being indicative of a 2D node to be
selected for, in the device, while detecting said request to display 2D
video data, setting the generating neans (52) to generate the output signal
i n dependence of the switching indicator to either 30 the 2D node or the
pseudo 2D node. 14. Record carrier (54) conprising the three di nensional
[3D] video signal as clainmed in claim13. WD 2011/013036PCT/ 1B2010/ 053318
21 15. Conput er program product for processing a three dinmensional [3D]

vi deo signal, which programis operative to cause a processor to perform
the respective steps of the nethod as clained in any one of the clainms 10
to 12.



