1 Switching between 3D video and 2D video FIELD OF THE INVENTION The invention relates to
a video device for processing a three dimensional [3D] video signal, the device comprising receiving
means for receiving the 3D video signal and retrieving 3D video data, and generating means for
generating an output signal for 5tranferring the video data via a high-speed digital interface to a 3D

display, the gegigiafing HagA&H BEIRGAsAaRS Rlegenerating in a 3D mode, as the output signal, a 3D
display signal for displaying the 3D video data on the 3D display operative in a 3D mode, and generating

in a 2D mode, as the output signal, a 2D display signal for displaying 2D video data on the 3D display
operative in a 2D mode. 10The invention further relates to a method of processing a 3D video signal, a
method of providing 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 aregfppyi foF S P YiRQQ servers, broadcasters, or authoring devices. Currently 3D
enhanced devices for providing three dimensional (3D) image data are being proposed. Similarly video

devices 20for processing d%W@%'W@@tﬁ%ﬁ%\Y@jﬁ%ﬂ% B SYINREESHRY BILYes IHBPRSIANAI disc (e.g.
Blu-ray Disc; BB)ovises immmqeﬁwm@bdmpdangeeeamnbdmaai fodmatgn@tae Bbevidleo\sideal device is to

be coupled to a D i set Qr.monitor. |deo data is tra rom the source
device via a swtébf"e m‘? rﬁ}lggg pre grz %ratl ge%ealgilf eri'@g Iaﬂe 'gaélﬁ)addmon to 3D
content, sbch dergeyringiieyigea dau@ma@daslrssmadmigﬁdl irdentdtarip 2B deayatberaengtatingisplayed, for

example a Mepda RNk AR e&"i*&?fi@r{érr‘é%%%@gﬁtﬁwdﬁé'VH%QHG‘&E&M@F%F%F%%@JJE@MQGEQ 3D

video material or 2D video material at will from various sources. Moreover, the user may apply a setting to

force displayintisPyIRISER3BVEHEQAEA HDRG AR R R PRETE A Fa D) rode, and generating in
a 2D mode, as the output signal, a 2D display signal for displaying 2D video data on the 3D

display operative in a 2D mode.

10 The invention further relates to a method of processing a 3D video signal, a
method of providing 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.



Document W02009/077929 describes approaches that could be taken to transition between 2D and 3D. A
3D video signal has video information and associated playback information, the video information and
associated playback information being organized accoréing to a playback format. The video information
comprises a primary video 5stream for 2D display, and an additional information stream for enabling 3D

display. The associated playpagkdiQumaiinneempriessisishisrdairenpic ingisatirentie types of display
possible. The display information is processed at the receiver to determine that both 2D display and 3D

display are poY&/ILOA BSNASE AP AN RS ASERENIENGG REh RS IR TS A ASTAEBIF Should be
displayed in 2Rlayb3tk mtmtemafionViOe Q3466 Bdindesc ke assodiateti sdgadie wdernatierdsairee is switchable

between a 2D displa e anda 3 er ic), dis ode, .devi ay.receive a 2D
video signal an ('JJQ @Zggg rgg%{) H'g]i’ %69 ?3 @a\‘%%%%@ﬁ%ﬁﬁﬁﬁ%ﬁ% l@ﬁ%@%}éoql h %z'cs%%%%ﬁp@rgtli\gﬁ%? mode the
device receivesiraas¥aridPaiisiglaw andcha atd ieril dnpeserierstranBdrianabinp sk disptierifiére the device
detects the prea%?d&%e%&ﬁ@@é&bﬂﬂéﬁﬁ&ib%ﬁr%@?%ﬁw’i@&%ﬁ%ﬁ%%&iﬁﬂ%@tﬂ%@ offowever, if the

authorization key is absent, the apparatus provides a third operational mode in which one image of the

(reduced resoltiB1aY 8655HlagENs SRl KRR 9B ISRyt AL e VSO R ASIEENUE Nk P MMARY OF
THE INVENT IQiNd2épiay s0b [BDNdidpVa) 2Q04ITE 20 pybatk ransitione bebmaringdiknke2beplayback that

may occur require the display device to change video foymat and frequency. For example, in 3D mode a
stereoscopic dYé%ﬁ%)'/na?{gqrﬁé ﬁéﬁ uelc(%ﬁ ‘%‘ﬁ%ﬁ‘ﬁ'gﬁt”\‘/?@éé’r%r imgg?b allow a correct synchronization of the L
and R vidéo frames on a HDIAI0¥@H38¢E deidrities aidhirttisashdedieplabie Terdosyinswitohatigion requires

signaling on theki=angies NisyRrisasaresyentiiiR e staticlia/ aibanaia! dightfrape. This signaling

on the HDMI interface causes the display to re-adjust itself when going from 3D to 2D and vice versa.
These readjustRiehisdaRe/ RS iana! GaH breopertianahifbingyteeth &igsrlrtion 2D ifpageadhiect of the
invention to preageiel a sy st farddansitieni ogrbeivea Bl @ sighdnaddaere s anyprints\da 30For this

purpose, according (9.3 fstA3Reet of e daventon..a fievice forhipsessing;2 3B, vidgg signal is provided
as defined in ctam 10° PA" FEGHMS purpose, according B & Further aspec Gf e’'invention, a method of
processiri§ 3Dpvéderd, siigplalistiis SU deddapaefiieweiecidithegutBorization key is absent, the

apparatus provides a third operational mode in which one image of the (reduced resolution)

3D image pair is displayed for both eyes so that a 2D image is seen.

SUMMARY OF THE INVENTION
20 A problem of WO2009/077929 is that transitions between 3D and 2D
playback that may occur require the display device to change video format and frequency.
For example, in 3D mode a stereoscopic display alternates the left and right video in time, to
allow a correct synchronization of the L and R video frames on a HDMI interface with the
timing in the display. The synchronization requires signaling on the H- and/or V sync to
25  correspond with the start of a left and/or right frame. This signaling on the HDMI interface
causes the display to re-adjust itself when going from 3D to 2D and vice versa. These re-
adjustments take time and can be very disturbing to the viewer.
It is an object of the invention to provide a system for transitioning between
3D and 2D in a more convenient way.
30 For this purpose, according to a first aspect of the invention, a device for
processing a 3D video signal is provided as defined in claim 1.
For this purpose, according to a further aspect of the invention, a method of

processing 3D video signal is provided as defined in claim 8.



For this purpose, according to a further aspect of the invention, a method of providing a 3D video signal
for transferring to a 3D video device as defined above is provided as defined in claim 9. For this
purpose, according to a further aspect of the invention, a 3D video 5signal for transferring 3D video data
to a 3D video device as defined above is provided as defined in claim 12. The measures have the

following effect. When a transitigs fiassihecabdiads dsiseiayies: 3nddarisdnitiaiaghdtisrdetermined
whether the output signal is currently in the 3D mode. If so, the display will also be operating in the 3D

mode, which dPSPAHAEE s RieALiNEPBS Y ERR I ArPMId R e Yics srafLsePegnll, i.e. an output

signal in the fosroeided as3efsighial daitrcontaining only 2D video information. The display device continues

to receive the display signal in the format D signal therefare will nat switch. b to 2D mode or
re-synchronize. Advantagié@ﬁ?ﬁg @g%a%ﬁ@r'%@o%?gﬁgﬁayo (fié-% liee'rA\é%'%ggré t%c?) bveiaacﬁ , because any
3D informatiorsignel dRIransisrrénadhhieddn dasttoe SRidEeosigMiee axdediDedsibavets orpddestasnd right view,
both views willjpavssthe:pameocontent. Therefore displaying such views appears to be 2D to the viewer.

The invention is also based on the following recognition. As consumers get used to viewing in 3D there

will be a need to transition HERMEERHS 1YE BH QMo EEH-AMaha BIFSHIAR B G P Bt fse expect
that the presensatisgaghayresidovicivitidbis irinsitiomiaoshdetoebeheioughir sigive isagpelcause black
frames or other agifacts in the vide hich would interfere with the movje experience. When transitioning
ffom 30 10 20 L5, Sk Soal Sha AN R T SRR i el e
interface Hignanatjtamddivg gesplaijnd-ibe peepiin? Bodibeldn santb dt enaasitpvtusigialindoe fitshaatebevitch

smoothly fromggDsien2ibandianig eI YRAGKBHAMAY end APKE NS HRRRUSSIGEUL (R Proposed

that 25 if the user or the system initiates a switch between 3D and 2D mode, e.g. during 3D mode
playback of a HBHEP iat8Ra! bR B IRECHR BRY'EH ot EhBRGE HY RS RARN PRskidifedNosereto the
proposed psewdeeAynsigoaizi dddasagebyvitiemd dadaanibierdRivicsowignahéarsecipfears tesellt, the
presentation ogﬁ?%enc”lovie do%(f)?ﬁ?omht% ch ngﬁe fro'gg) 3D to 2D .and vice versa, while the display

ive' e.

maintains opera A3 Mo cc))rrmeaxarnn';%Ie"’1 19%s a&ﬁ%‘e""\’}‘é’deb&? 4 %‘Ca)rr?lcéylere %egl r(w:ae: Whic generates the

display signal,tayecbongtiftingdthehsivievidiehnderenviih baaifdesatie eontesdel barkte dislayigBD playback

than when playbackids, stepesd o be 2D iRV ERBOdiment the generating means are arranged for, when
transitioning between the 3D mode and the pseudo 2D mode, to apply a 3D offset to the 2D video data for

changing the amount of 3DTRFAPMEALIGR ST Sftsct 98 thafaheniry feeoaitioR RASCaNSEME9stin 4
dependence ofighetofiaatinydramageouslyrRpYHICERaEEeH iBEvearPEdeie BDInatldigranyoor depth,

does not reqUigﬁﬂB(.:q'k?ea ll.l%gll%;[lliﬂq)P 83’&%% expect that the presentation changes, however this transition
20  should be un-obtrusive, and not cause black frames or other artifacts in the video, which
would interfere with the movie experience. When transitioning from 3D to 2D serious delays
and artifacts may occur related to re-configuration of the player, the interface signaling and
the display. Hence prior to the invention it was virtually impossible to switch smoothly from
3D to 2D and back during playback of a movie. To overcome these issues it is proposed that
25  if the user or the system initiates a switch between 3D and 2D mode, e.g. during 3D mode
playback of a movie, that the mode of the display is not changed but is forcibly maintained.
Thereto the proposed pseudo 2D signal includes 2D video data in the 3D video signal format.
As a result, the presentation of the movie does smoothly change from 3D to 2D and vice
versa, while the display maintains operative in 3D mode. For example this is achieved by a
30  player device, which generates the display signal, by recognizing the situation and reacting
differently to mode switches during 3D playback than when playback is stopped.
In an embodiment the generating means are arranged for, when transitioning
between the 3D mode and the pseudo 2D mode, to apply a 3D offset to the 2D video data for

changing the amount of 3D information. The effect is that the 2D data achieves a 3D effect in



In an embodiment the processing means are arranged for, in the pseudo 2D mode, combining graphical
data and video data by positioning the graphical data in depth 5direction in front of the 2D video data by
applying an offset to the graphical data to generate a leff view and a right view. Advantageously the
graphical data is now in front of 2D video data and will not interfere with the video data. Inan

gm_bodiment t%ﬁ@ﬁﬁh@é‘gfmﬁ%éﬁ %\é’\ﬁéﬁf&@@&w seMiianing et s, %@ry&@nﬁ@a@d@aﬁwching
indicator, the switching indicator being indicative of a 2D mode 10to be selected, and the processing

means are arrShGRINSIOGHRBH SRHLR IS S AP N8 SO¥Etisplay 2D video data, setting the generating
means to generate the disgiagnsigmatiimelepenpleoesing theasyvitehinghieditaton thegitbedd2®© 2D mode or

the pseudo 2D _mod artic -th video si including the switching jndicato y be retrieved
from a record E@rﬁ%? e|On éﬁ'%e%tﬂtg % %%aaﬁd%%aéﬁéli'rqgﬁéﬁ ﬁé@%ﬁ&@%@%%@! géﬁpéﬁ%niw to
15select the relifpstinvendmhotidazat wdgetilatady ephbinthanpitseteiieasepmioplciaiaty saieeatrageously the
originator eithey|Bpayidoss alr H?Wéﬂ?/ﬂ:ﬁ%%e%@s SRR ARER data is noHTHRIPER AN ¢l &mMbodiments

of the method, 3D devices and signal according to the invention are given in the appended claims,
disclosure of viiRR1d ML ROLEEE R VIEf8 4k e. 20 BRIEF DESCRIPTION OF THE DRAWINGS
These and other aspects ofriha énvenlipenniicecaiiay emafroare andrgkicidates duviib e wittheeference to

the embociments descriged by ol SXampIe n.he nllwing dessrinton and it referance to the
accompanying drawings: in which gure 1 shows a system tor displaying 3D image data, Figure 2
shows a decodebtselgeledt and thprugesssiFigureass siveveaanst folindgendeiersindsadreqoert [Figure 4 shows

controlling 3D gplayRask Wﬁydgg@tggﬁw%@%%ﬁwggﬁe%m§ @s3Rylrplaysignal, 30Figure 5B

shows a display signal for normal 2D playback, Figure 5C shows a display signal for pseudo 2D playback,
ependence 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
15  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.
Further preferred embodiments of the method, 3D devices and signal
according to the invention are given in the appended claims, disclosure of which is
incorporated herein by reference.
20
BRIEF DESCRIPTION OF THE DRAWINGS
These and other aspects of the invention will be apparent from and elucidated
further with reference to the embodiments described by way of example in the following
description and with reference to the accompanying drawings, in which
25 Figure 1 shows a system for displaying 3D image data,
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,
30 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 6A shows applying a 3D offset, Figure 6B shows applying a dual 3D offset, Figure 6C shows
avoiding border cut-off while applying offset, 5 Figure 7 shows a stream number table, Figure 8 shows a
stream entry, Figure 9 shows a table for defining the typg in the stream entry, and Figure 10 shows the
syntax of stream attributes. 5In the Figures, elements which correspond to elements already described
have the same reference npjgeatshBET &R RESEMABIEION OF EMBODIMENTS It is noted that the
current invention may be used for any type of 3D display 10 that has a depth range. Video data for the 3D
displays is assumed to be &HEHEWRRUPME M¥ually digital, data. The current invention relates to
such image data and manipigates thevimageldabsadefifiegligitalpd dmtaistream entriVhare are many different

ways in which 3D images rmatt tr rred,.called a 3D video format. Some formats are
"B é%g&%ﬁ%%%%‘e%y Hredaballed.

n

based on using a 2D channe so Ibcarry the stereo’in ormation. For example the left and right view
can be intérlaced or can bdptheé&ibdiek tigmnedts whithboveseond thelementseleane teseitred defiee resolution
to carry the stgreQimtorRatiqRd: numerals A different 3D format is based on two views using a 2D image and
an additional depth image, a so called depth map, which conveys information about the depth of
200bjects in the 2D image. The format called image + depth is different in that it is a combination of a 2D
image with a sDEBHGICEDEERBG RIPTISpadly EMBOTChIENAYray scale image, whereby the gray scale value

o e ncas e sy SRR RIS ATRES (ERIM acagegorang el v
additional Yiewbataiing deeth 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

15  carry the stereo information. For example the left and right view can be interlaced or can be
placed side by side and above and under. These methods sacrifice resolution to carry the
stereo information.

A different 3D format is based on two views using a 2D image and an
additional depth image, a so called depth map, which conveys information about the depth of

20  objects in the 2D image. The format called image + depth is different in that it is a
combination of a 2D image with a so called “depth”, or disparity map. This is a gray scale
image, whereby the gray scale value of a pixel indicates the amount of disparity (or depth in
case of a depth map) for the corresponding pixel in the associated 2D image. The display
device uses the disparity, depth or parallax map to calculate the additional views taking the

25 2D image as input. This may be done in a variety of ways, in the simplest form it is a matter
of shifting pixels to the left or right dependent on the disparity value associated to those
pixels. The paper entitled “Depth image based rendering, compression and transmission for a
new approach on 3D TV” by Christoph Fehn gives an excellent overview of the technology
(see http://iphome.hhi.de/fehn/Publications/fehn_EI2004.pdf).

30 Figure 1 shows a system for displaying three dimensional (3D) image data,
such as video, graphics or other visual information. A 3D source device 40 transfers a 3D
video signal 41 to a video device 50. The 3D video signal may be provided by a remote
media server, a broadcaster, etc based on 3D video data available from storage, from 3D

camera’s, etc. The video device is coupled to a 3D display device 60 for transferring a 3D



252D image as input. This may be done in a variety of ways, in the simplest form it is a matter of shifting
pixels to the left or right dependent on the disparity value associated to those pixels. The paper entitled
"Depth image based rendering, compression and transigission for a new approach on 3D TV" by
Christoph Fehn gives an excellent overview of the technology (see

http://iphome. R iR/ iahriFiEHeRINN$1iREYvI2OR4S BAThpRR LG e fbrBeNiGry RStV Riodigalaying three

dimensional (3D) image data, such as video, graphics or other visual information. A 3D source device 40
transfers a 3DRAHESCIRIA9eAcE T Ui sefichdisstiRSo arieg In ity BRYHHRAHCE by a remote
media server, rikacctsteD eidebasechandrvidean caicabnzdebtarfiondstikageMmon BD-eamera's, etc.
The video device is led to a 3D dis deyi for tra rng. a isplay signal 56. The 3D
video device hqﬁgcéﬁ‘(r;t(rg\ﬁﬁat“t\%#f’ﬁefﬁvfggﬁnﬁ%é%%%%gks'?g‘lgﬁﬁar#?:%r}'teé%r%&g‘ Lfé?'axgé%ﬁ:e may include
an optical discnghmors 4o il exptopiadhinintaroetioferhieatieashoetherB ust avdd nerdemetivsvdtyrhedrg optical
record carrier g4 HKq sePYPuek BiHe"AY SRy IHBIRALNE e HGERYAGR-EIRN IAGHER BIARIWRrK interface unit

59 for coupling to a 5 network 45, for example the'intend or a broadcast network, such video device
usually being PRI LR[S HBLOBHE J54ILS: ¥vice may also be a satellite receiver, a media player, a
personal computer, a mobil@ aeviteoditerintaBesbadidevicthashrudsspPlevice2 fas a processing unit
42 for  determining a switching indicator fQr switching between 82D 3D, and including the
oswitching mobCaSy A A Bt RGBT ce may be
server, al¥roadsdsténg ancdiesedimgheadbodder sianalisovintpiaadeigwoduction system for manufacturing
record carriers like the Blu-gy §sG RIN a0 LIS SHPRSAN IHeIRctNe RIAHerhiticRRtentgreators. For
T /

3D stereoscopic video there are many formats. The major formats are stereo and the image-plus-depth
format. Of 15tREERAREIHUNE REOHEHRR SYSHS b RANAFS HI eHiesP iR EaEDpifeliteciin BRITEMRlERd to be
suitable for usenyithymeiec anshexisdingitdfactiappaitonndotissritedtiondorsnats. D areréofospiatiar®n the
Blu-ray Disc fqunatys avalablefromihe nehie of the Bluday Qisc associalian jn A pagep pn the
audio-visual appqlca{lon $ofmat’ ?‘I%tp»eWWV!IEJ u-raydlsc.com9 4Sets/36nibaaadictilgrZh bdtom
audiovisualapthiezstkgai 0 3G 205 129yRAS GRS Mhehintothectiniepiroaels furdatiectonhpdsidadthie steps of

deriving the physical \pattael ShmBikmE IBAGYS WMBIGHARNSH IRPHER. b MR HENEH BIFtHEIng the

depth metadata, and subsequently shaping the material of the record carrier to provide the tracks of

marks on at Ieggﬂ'éeﬁ’e@ﬁﬁrfgga%ﬁ@t‘{aﬂ P JROVEESIECh 5 By B GSPraSIOEBLHRER o the input
unit 51 for 25psacrssirgbtorBPappietaiahdsriet generating a 3D display signal 56 to be transferred via an

http://www.blu-raydisc.com/Assets/Downloadablefile/2b_bdrom_audiovisualapplication_030

20  5-12955-15269.pdf. The production process further comprises the steps of deriving the
physical pattern of marks in the tracks which embodies the 3D video signal including the
depth metadata, and subsequently shaping the material of the record carrier to provide the
tracks of marks on at least one storage layer.

The 3D video device has a generating unit 52 coupled to the input unit 51 for

25  processing the 3D information for generating a 3D display signal 56 to be transferred via an
output interface unit 55 to the display device, e.g. a display signal according to the HDMI
standard, see “High Definition Multimedia Interface; Specification Version 1.3a of Nov 10
2006” available at http://hdmi.org/manufacturer/specification.aspx. The processing unit 52 is
arranged for generating the image data included in the 3D display signal 56 for display on the

30  display device 60.

The generating unit is arranged for generating the display signal 56, in a
selected one of the following ways. First the generating means may be set to generate, as the
display signal, a 3D display signal for displaying the 3D video data on the 3D display

operative in a 3D mode. The first status is the traditional generation of a 3D display signal.



output interface unit 55 to the display device, e.g. a display signal according to the HDMI standard, see
"High Definition Multimedia Interface; Specification Version 1.3a of Nov 10 2006" available at
http://hdmi.orgAnanufacturedspecification.aspx. The prgcessing unit 52 is arranged for generating the
image data included in the 3D display signal 56 for display on the 30display device 60. The
generating unisiz MIRNERAEAEGRASAIG tRE BSRIBY sigRAleGs ihadigiRGtadRNe obthrrlowing ways.
First the generating means may be set to generate, as the display signal, a 3D display signal for
displaying the 3BddSISRlaY B 4R U UGHLD Hﬁe#gtﬂ)éofﬁya‘)@%%da.a Rde IR EFMe traditional
generation of at3bk dispéatyadigoed] wapetgadivititneofeneradispyrséans Mawielsehitl gef@tateoas the
display signal, displ ignal for displayi ideo.da t ispl tive in a 2D mode.
The second Stgl%lialg ' h% ?%éﬁg?afﬂvé(%sﬂ\ 'gr@n étra%%%n%%%%é%igs%lﬁéyg?g %ﬁ(%rﬁééng ias%%é tv{ﬁv‘fll be forced to
operate in%a 2DigflgyIalgnabd@sausiod, diselgesienatibyinchstirg ARy iseosdated jbadispiytoté 5 display

qm%iﬂﬂ%li@b aHGANE2IP idse e dnVE f deripvRigRat ohstisPirying the 2D

signal, a pseugg a[3 qﬂdjp,l
video data on the 38 isplay operative in the 3D mode. It is noted that the pseudo 2D signal has the

format of a 3DtWo@8@%£QI%9WWﬂFH@ﬁ%WﬁE@ By thwdre slggahand il is-naabie BN dDFRR s the actual
video data embesidecfomibtonignal s e Ristikaadinel viklaedardlbexpédigriaehihsigrialas 20 AR, k0d he video

device has a processing unit 53 fo det%ctinrg request to display 2D video data on the 3D display. The
. Viewer wi eagﬁerler%ﬁe {he VvideQ 1 . . .
request includes any condftion that ihdicates that 2D mode is needed, such as a user command to switch

to 2D motie, the source matéeizidexgerineige adReEssHY toihdattrigletasting/stennasidy difpke® 2D mode
for displaying gfyaeREESRSIS BRI SHeiqmes ARde R PEasaERINthMHGRieStadhaS thegeurrent

operational made of the 15display is 3D, for example by detécting that currently a 3D program is being
rendered. HenSESHSHEBBHAHER FRMSIING D YYD S 2RSS nthR S S HtRiR IatimaNy NN e &honse to the
detection of thepsguestiwkileathaedigntay isinidbamade theipfoceispingrgihivaicanged dor setting the

generating means 52 t nerate the pseudo 2D display signal for maintainjng the 3 de of the 3D
Ciapray. 20The T me e VS A € Ror g e e S R R T e e
unit 61 fotrecdismaytisssBOatisxtapkigralesstinglthdingraeti3D Sidewerat iy aeiskereadefedniitnsevideo

device 50. ThetransiersadaDnsdBipiain RIRRARRSH iReRI9GRSRNEI YN} 67 fasdisplaving on a 3D display

63, for example a dual or lenticular LCD. The display device 60 may be any type of stereoscopic display,

also called 3DUHERIRP, ke SEHest VBIIRR ARDIRN TR G NGB8 BIPCERY BAL KIBERIOEISRS the
processing of taeidiividpaesigngntndsbe isaesiiaping peineen IRpMcsRRaNTodMdmpeifagmmed in an
embodiment oggw%gﬁisp% dggige. 'ghe 3D video data, and optional the switching indicator, are transferred
via the display'signa 56 The Wit ?ﬁg Is initiated locally in the display device, e.g. by a user command.
The procé@sing 30 unit 62 now3bedieptae derddaifeiotes difieyiedindmhge petaudbexibuviispizsasignals which

are directly CO%&H&@H&@&R%&H@%E@?@@ PSS IRING AL AN AN RERTRNES JilRo tg.corresponding
functions as described below for the generating means 52 and the processing means 53 in the video
device. transferred from the video device 50. The transferred 3D video data is processed in

processing unit 62 for displaying on a 3D display 63, for example a dual or lenticular LCD.
The display device 60 may be any type of stereoscopic display, also called 3D display, and
25  has a display depth range indicated by arrow 64.

Alternatively the processing of the 3D video signal and the transitioning
between 3D and 2D mode is performed in an embodiment of the display device. The 3D
video data, and optional the switching indicator, are transferred via the display signal 56. The
switching is initiated locally in the display device, e.g. by a user command. The processing

30  unit 62 now performs the functions of generating the pseudo 2D display signals which are
directly coupled to the 3D display. The processing means 62 may be arranged for the
corresponding functions as described below for the generating means 52 and the processing

means 53 in the video device.



8 In a further embodiment the video device 50 and the display device 60 are integrated in a single
device, where a single set of processing means performs said 2D13D switching functions. Figure 1 further
shows the record carrier 54 as a carrier of the 3D videogsignal. 5The record carrier is disc-shaped and
has a track and a central hole. The track, constituted by a series of physically detectable marks, is

arranged in accordance Wit g fpifg} BhEeERATFRAGEY 0B AP IRIGING Substastigly parallel tracks
on an informatjon layer. The record carrier may be optically readable, called an optical disc, e.g. a CD,

DVD or BD (BRIESRESISA SHAIE AFmAHTisHeid Tgke S AbL SRS KA RRERM 3¢ RPoptically
detectable 10maikaiatphgdiensrack, e.g. pits and lands. The track structure also comprises position

information, e.g. headersa ?{ﬁgqrﬁ” §s£%r IPEH&BF nt aerrkgf:gll'gpa Pét {{ Ifﬂf)m é8'§|g%2}’a"y called
al

information blocks. The rec carrler 4 carries in orma ion represen encode Image data
like video,¥or dkarechsdesicielcd dsconansg @OotlhésMP@GQ@@WE@@@%C’B&HQ%@%HWQ tedefined

recording formatdikg BipmMBARY BRRdRHRGhakR! stﬁfb%ﬂ%ﬁmmgfﬁﬁﬁﬂé%ﬂ?a%%f% Benpag@Rs 52 and the

processing means 53 in the video device are arranged for executing the following functions as described
in detail belowPattern of s eopsUliAiNg SHPRIRHRLY RIAKEIdFag Sy BIOHIRE P A& id MaRp%Ed for playback
of stereoscopicaBiiconaiey optigakymeadifits Blleday Disicapléiyere.4 disD dnve)mezqmielmyoupled toa

disc processolaz rtnﬂi F]ronqa Iat ?Snr(?ﬁr}?éﬁn%{sco rl’]g%l N rrgal':[%nc de (Er‘% tlcaﬂ%@é{eﬁ@qetrieved from

the stream rea ISC an prowdes a main el fo a buffer 206
coupled tHa sowrke alenpdukticloreZ08itoiidhapdovidedrasks deeilies alwlmmﬂétsmswmm is a

de-multiplexerithatidantifics MaRRcker éﬁ%%le%aﬂmr&ﬂ&}ofﬁ%@ (h:tAIGr im0 HRsigisheach type of
data to respective 25buffers 214 called EB1-1, EB2-1 for the main 3D video data; EB1-2 and EB2-2 for

presentation grapi¥sHiethinioemeBan HIgeks. B9 F8RF iFREII eagapiTes eaiten remeser@ﬁﬂllarly the switch
203 provides aiiitaltyasmspost aﬁa@vﬂaﬁam@amcﬁ iouﬁmraﬂa @rupdcdcoriBRUCRdRHPRGRZEr 209, which

provides the d& Aoeca nd PI filter 213 hich is a uIt| er th enti S the packet
|dent|f|cat|on ( %%%rom 351an€|r?r§¥n'g ors eac g Orm%?a?a{halg)ct}/% regg)ec |ve£buffers 214.

In various embodiments the generatlng means 52 and the processing means 53
in the video device are arranged for executing the following functions as described in detail
below.

Figure 2 shows a decoder model of a 3D player. The player is adapted for
playback of stereoscopic 3D content, e.g. a modified Blu-ray Disc player. A disc drive unit

20 201 is coupled to a disc processor 202 for demodulation and error correction (ECC)
decoding. Video data is retrieved from the stream read from the disc and a switch 203
provides a main transport stream TS 204 to a buffer 206 coupled to a source de-packetizer
208, which provides the data to a PID filter 212, which is a de-multiplexer that identifies the
packet identification (PID) from the main TS and transfers each type of data to respective

25  buffers 214 called EB1-1, EB2-1 for the main 3D video data; EB1-2 and EB2-2 for
presentation graphics data and EB1-3 and EB2-3 for interactive graphics data.

Similarly the switch 203 provides a sub transport stream TS 205 to a buffer
207 coupled to a source de-packetizer 209, which provides the data to a second PID filter
213, which is a de-multiplexer that identifies the packet identification (PID) from the sub TS

30  and transfers each type of data also to respective buffers 214.

The de-packetizers 208, 209 also provide initial values 232, 234 to arrival time

clock counters 210,211, which return arrival time clock (i) values 231, 233 to the de-

packetizers based on a reference clock generator 223.



The de-packetizers 208, 209 also provide initial values 232, 234 to arrival time clock counters 210,211,
which return arrival time clock (i) values 231, 233 to the depacketizers based on a reference clock
generator 223. 9 Respective switches S1-1, S2¢2 and S1-3 forward the data to decoder 216 (D1)
for main 3D video; to decoder 217 (D2) for presentation graphics and decoder 218 (D3) for interactive

graphics. Decoded data is tﬁ@%%tﬁrve@mcrwezrsqcnvezbym%N@ferw%%mﬁ@@ée@a@pbw (i‘ﬁifCh S2 from

the decoder 216 or the buffer 241, and is transferred to switch S3- 51, which provides the final data for a
main video LefOUiBaIm33 UARP R sFPYRI& Hi3A: 9reRipgsdation gmp@qm%@p%%{%}) §phics (PG)
data from decautera2ilve igriksuisiaDeeddel resp activeferrtfe s upbenpe&sﬁfﬁatlmmmnbtmmalwe generator

219 cooperati ' col Sy h S3:2 fram the
generator 219%%I % gvfgltct!ﬁg%naﬁzlﬁ #gééé%%f ﬁ\%?8\5@ égé %]%c @ é/c;tew fg&
Similarly |ﬁterécWéC@rarpMIdgsa@)fmtéiéﬂ@fﬂr@enweﬂ@D&@tm@‘i@cﬂd@ m@pd&mﬂjﬂﬂmvand alG

plane generatgh@20 cooperating with a color lookup table (CLUT) 222. IG 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 AT B BEAMEUaREtiepRIGHE IR from decesiyy ZdsihBaniersehi@ontrols the
operation of thespeemsbawmims Mrmnmtmdmaélﬁmwge@mbbymchurbmgﬂmtmrowmﬁrelther full 3D

data, normal2 (iﬁf%i?zj 1d9 d;\rg?sfs% ec&o ofs;[,\r)I %ﬁl$%5efsho¥r\]/n |re\nl(§r 1Z%Fnow further
ltere rom

described. Pac&etspz are ranspor CStréa "8 retr he disc based on
their PID%IU%M@%@MI@Q@@&M@@H@@ mB@meWM& to EBS 3. Packets belonging

to elementary streams carrgmggﬁ!:e m@gcgpe\gggglgg@dmagpﬁ&ﬁ%@gd@gﬂ@,g{%gfgleegt[gams are placed

in the top buffers EB1-1 through EB1-3 and the packets for the auxiliary streams for 3D are placed in
EB2-1 througH@BeftB’e'ﬁH‘g%[ﬁﬁﬂpaN%tp%%{ﬁ@é %?%QTQB'@HB%M‘('@\%%WWHE&P% right view data in
dependence ot@emvmzjatadatatmsmmmnsdmmte gerainads a2deptbravip meditkansparency

data, etc. SW|t Qi hto S1- Ie pro t uff rs and feeds the packets through to
the decoders %oolf)% ?t‘eg[ eeodin aﬂ? 3eco egggw e%ggn%]%%p%ecgsge@mposﬁeg% onto the output and

selection16f thed@m@at%vmdmtaw@ graphics is done by switch S3-1 through to S3-3. 30Figure 3
shows controlling the pseugg,2RsMOdRx 258 BIRFSIOhEspEREIMBlemeRisds fadRdifated control unit, or

by appropriate control software in a’processor. First at Inn 2D 301, it is detected that a 2D display mode is
requested, e. @Wrétb@éh%gmﬁwﬁ?l % \PHUAINGN. the Wiy Ejgt‘e"d‘f‘ﬂéﬁ)tﬂ@avé’t?u@é{@@ SB&REplay mode

is registered, eyguiib2Btadus register. Subsequently either the normal 2D display signal is generated, or
the The function of the device shown in Figure 2 is now further described. Packets
20  are filtered from the transport stream that has be retrieved from the disc based on their PID
values and stored in the corresponding buffers indicated by EB1-1 to EB3-3. Packets
belonging to elementary streams carrying the main 2D video and the corresponding 2D
graphics streams are placed in the top buffers EB1-1 through EB1-3 and the packets for the
auxiliary streams for 3D are placed in EB2-1 through EB2-3. The auxiliary stream may be a
25  dependent stream for encoding right view data in dependence of left view data of the main
stream, or depth data such as a depth map and transparency data, etc. Switch S1-1 through to
S1-3 selects the appropriate buffers and feeds the packets through to the decoders D1 to D3.
After decoding the decoded video and graphics is composited onto the output and selection of
the left and right video and graphics is done by switch S3-1 through to S3-3.
30 Figure 3 shows controlling the pseudo 2D mode. The function may be
implemented in a dedicated control unit, or by appropriate control software in a processor.
First at Init 2D 301, it is detected that a 2D display mode is requested, e.g. by a user
command or a system call. At step “Detect 2D” the requested 2D display mode is registered,

e.g. in a status register. Subsequently either the normal 2D display signal is generated, or the



10 pseudo 2D signal, as follows. At the test "3D Mode?" 303 it is determined if the display signal is

currently providing 3D video data to the 3D display. If Yes, the pseudo 2D signal is generated at Pseudo
2D 304. Thereto 2D playback in 3D mode is activated hy setting (in fact maintaining) Switch S1-1...S1-3
to the L position, while maintaining the output mode 3D to 5maintain playback in 3D mode at the display.

However, if N §é§d6'29%l&ﬁ@lnhﬂab(&%‘ﬁdﬁtﬁéqweém@d@?”@?"ﬁk '@eﬁ?ﬁﬁiﬂd@ﬁ‘i‘ﬁé@%l& € process
continues at "Stopped" 305, where the output mode is set to 2D. When it is detected at "Start 2D" 206

that playback Rahil-eueeRHy HRYALGER WarRRfaTR PG GhishimYg 14 Y85 dRedisEr SrREIH A Foted that, by
setting the switehestto asestdde e Thicso U ey geskerasiDgnotkanacara@d ey gatig(igémerating the

pseudo 2D display, sign g@%&’c‘?{ 1”_9 RIS %5{"\_ éegﬁb qq'ﬂef%?‘ '.%E‘nérﬂ{é‘éht% IPRidhELhvjgeo data.

Alternatively, fora ima epth'vidéo signa map may be re laced y a single value
representing andhtdndéptbagrefeRbIgdatatiibedlisplay. sinveyer (zeiNe depthy. quirmiataditmktisvhen after

playback in psgygio-2hdesimirrigi REBIGRYIEMBR BOtHe Hb%%s%&ﬁﬁmﬂ@?a‘?@f@é‘@ﬂ 1BesMpdsemay

automatically switch to normal 2D mode. Alternatively, the display system may remain in pseudo 2D until
the user gives BeraHRET BEAS SRR RedYRRY @éﬁl@fﬁﬁ%é Z%afhgé 208 planeagideacdiaieans may
be arranged fahewhil®itieigparesatiegby gemnsagagaratedissiayssyes. 2D display signal, detecting that

rendering the 3D video data has nd..in response to the detection, se the 20generating
means to generate the 2D |'ssprllf91§eia%q gy Sétt'ngl‘iﬁgSWﬁ%e%%ssec%nio |¥1i8 B\/C%ay ack when in the

pseudo 219 mcﬂf@eraﬁegsr@eﬁmm@amtfaswgsfos qwﬁr@tm@mws@ndmémé@pmm foy sigiteinglapback mode

from 2D to 3Dd&YQUﬁtH&ﬁt%@‘iﬁfBrlﬁa!{bH%ﬁHﬁ*%g%m%v'iﬂgbaélc){aﬁlkl'f’éﬁéi%?%@%%% SYRISR is
generating the pseudo ZD@%@P% signal. At "Init 3D" the user may request the display mode 25 to go to
h

3D. In step "D¥ER 384 W&%ﬁ?ﬁ&ﬁ?ﬁ%&é4§'H§é‘?§f@'#@de@§ew%Qs%ét'ﬂ@ergaﬁ’é*ﬁer
Subsequently preraratsinat o diipiiaysfgcaliergeasrated at step "3D Playback” 404 by activating 3D

playback in 3D mode so th SWl chS1-1..S1- between dR. res.3 and 4 illustrate
O G

how the transition between B an Hetr)m é:kp'enr Srme g)wr]réonde Orin Batk'%f a 3D

(stereoschpic)theours sides the pladadiditievade3tapiaatageniptallipavkted @Dmbde?m'm@qﬁlayer sets the player
register that h%ﬂérﬂéﬁ@r% ASPRYLRRR o F@Mél]@hﬁ'b@u%'ﬁ)"\lﬂﬁmﬁé Ravhiackdsrgently active, if so

the output mode is maintained but playback of the auxiliary or dependent view is reglaced by repeating

the main view . CPRB3aHEAekalySp %@EH@'&RQH@J@%@BG@WW@C&‘?'QQH‘fﬁ‘és' Pay,B& RGNS position of
switches S1-11r Sdhikithdigbseating médntgeearetofhglpsduacke DfdiRplgusign tikdectihg that

rendering the 3D video data has ended, and, in response to the detection, setting the
20  generating means to generate the 2D display signal.

Figure 4 shows controlling 3D playback when in the pseudo 2D mode. The
sequence of steps is performed when the user request to switch playback mode from 2D to
3D, while the system is in pseudo 2D mode. Initially at “Pseudo 2D” 401 the system is
generating the pseudo 2D display signal. At “Init 3D” the user may request the display mode

25 togoto 3D. Instep “Detect 3D” the requested 3D display mode is registered, e.g. in a status
register. Subsequently the normal 3D display signal is generated at step “3D Playback” 404
by activating 3D playback in 3D mode so that Switch S1-1...S1-3 toggle between L and R.
Figures 3 and 4 illustrate how the transition between 3D and 2D and back may
be performed when, during playback of a 3D (stereoscopic) movie title, the user decides to
30  change playback to 2D mode. The player sets the player register that holds the current output
mode to 3D. It then checks whether playback is currently active, if so the output mode is
maintained but playback of the auxiliary or dependent view is replaced by repeating the main
view. This is achieved by keeping switch S1-1 through to S1-3 in the “L” position (top
position of switches S1-1 to S1-3 in Figure 1-1). At the end of playback of the current title



and at the start of a new title the player device may check the status of the output player 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 thg same. The interface typically used in Blu-ray

Disc players is 5FIDMI. Transmission and signaling of stereoscopic content over HDMI is defined in the

specification. Thete RESRAVG ’hSIPIRRIAS |§yéhd<§‘é%&rm§}%ﬂ@éﬁ @@@t%§@@§@8€ﬁ%ﬁt%’zﬁfeﬁ“ﬂm here we
will only explain how one commonly used format is transmitted name%{ frame alternative stereoscopic

video, similar ﬁ?ﬂ@ﬁ)f@@%ﬁfpﬂ?%ﬂ%ﬂﬁ@?&h O rPdigha g 8%'8thet Wereoscopic video formats (line
alternative, side-by-side, chieckehibeaudatorhlnatiuitido wxampbeskafeiceStmultsplayitaigniad according to the

HDM'Sta”dar%‘é dnl%"%’ﬂtkfe e Wsé’.’ﬁeeorgﬁn%'rg‘c%th %a"ﬁforcﬁ %I%%)b SS'%‘@%‘*? display may

be similarly ada Imp emen e pseudo Ure’s owsS a lay signal. The timing
and blanking pehibdtls Trgasimishien ansrsianating df aferecshepivaapntestonen sHoMt ividrithestitoting to HDMI.

Signaling to 13pdicalitohergdir k%@é‘(ﬁ@l@r@d%@ép?d\ﬂd@@fﬂﬁﬁﬁt?ﬁml%m'i‘u%h%rﬁ‘i‘&@&&bér'nse”'”g a
vertical blanklnlém)erlod A typical timing for this format would be 1920x1080 at 24%{35 and with a Vfreq of

24Hz and bla hERGIEN L RANIEHIH DB AR WA PR PSS HATRIAISH 138800 MHz. Figure

5B shows a display argnat‘twmmab@&pb@ybanmah:pnm«pmﬁpﬂyeoa@aangm@dmamagyamagekloso video

at 24 fps with V{{]1 f 24 Hzéam nk|n ﬁer ods of Hblan ﬁ}< z%%s'(}ébl n 4 with :il i<e clock of 74.250
ar i

reosCop Ine alfernative, side erboard e
MHz. Although S 5|gna hes6 fonhats are simi e plkel 0GR FUNS tice as fast and there

is an addh%naﬂxmﬂl%ldilﬁlﬂlérﬁgiﬁ@hwlmﬂﬂhéCS@édms‘@dbRﬁDMis&tam@@mehémﬂtlw will typically

require re- Conmgﬁ‘aﬁhﬁi%@@ﬁ%&%‘E’oﬁﬁHF&iﬁ‘m@ebo%pIW%@%V&FH\‘?I&PR?%B@@@'SWW 25 signal
is proposed for 2D/3D mode cha EE).S during playback Figuré 5C shows a display signal for

pseudo 2D plaVRERET, HiePSSYAARTREBHel frequency is maintained at the level of the 3D signal shown in

Figure 5A, but that the ngm¢mmswmm d]yplapgghmglhethﬂfmgrmelaﬁklﬁngmvws Bg@articular the
Vertical Frequencxﬁ nal. marltst e |fferenc with the normal 2D naIQBHng 3 The Blu-ray

Disc standard uses a pﬁ%‘/ﬂ's Hckte {Saq’\e/? RE afl the Igl\éll’c]ig. r?éCPerqu ed or a pla togp?ayback a2Dor

3D title. Aplayiisiidste\veegiegredefdfrpiag itednsne théayitairframe gt @@@n@dmmeérarmlaamlchht together
make up the pBW&%@HJA/ 80 HAIRRY 8D s PSR ARbO TR0 aR Dk tPSidR Ryery Playitem

there is a table that lis
Vfreq of 24Hz and blanking periods of Hblank 830, Vblank 45 with the pixel clock running
at 148.500 MHz.
Figure 5B shows a display signal for normal 2D playback. For example the
20  signal may carry 1920x1080 video at 24 fps with Vfreq of 24 Hz and blanking periods of
Hblank 830, Vblank 45 with a pixel clock of 74.250 MHz. Although the signaling of both
these formats are similar the pixel clock runs twice as fast and there is an additional vertical
blanking period in the stereoscopic format. Changes to the pixel clock will typically require
re-configuration of the interface and cause frame loss. Therefore the pseudo 2D display
25  signal is proposed for 2D/3D mode changes during playback.
Figure 5C shows a display signal for pseudo 2D playback. In the signal the
pixel frequency is maintained at the level of the 3D signal shown in Figure 5A, but that the
Right frame is replaced by repeating the Left frame as is shown. In particular the Vertical
Frequency signal marks the difference with the normal 2D signal of Figure 5B.
30 The Blu-ray Disc standard uses a playlist structure to define all the signaling
required for a player to playback a 2D or 3D title. A playlist is a sequence of playitems, a
playitem is a list of segments of a stream that together make up the presentation (Video,

Audio streams, subtitles and other graphics). Inside every playitem there is a table that lists



12 all the elementary streams that are decoded and presented during playback of the playitem, this table
is referred to as the STreamNumber (STN)-table; see Figure 7. In an embodiment when transitioning
between 3D and 2D playback an offset is applied to thg 2D image and also to the graphics. 2D image
data is used to generate 3D 5data as illustrated in Figure 6. The generating unit as discussed above are

arranged for, wheRbRATHRANGRANERNIEaSBIR0MR %Qem@d%%g%lgﬁm@gﬁh@pﬁ%ﬁé’r@ 3D offset to

the 2D video data for changing the amount of 3D information. . The_offset may be stored on the
disc in a table BHdANSySHETERe G ARaRd SAYNURPE LRIt daRE 118¢ EfYSDFt full 3D stereoscopic
playback. Alternatively the bffget¢miayit@bevenpriedeadinedivghenseh iBDhediay playbadetaaitfeeby the user,
etc. W transitioni e nd back.t fset ma Iy, applied to the
main 2D imag%g\%ﬁ@r? i&éﬁﬁhﬁ%ﬁ?ﬁ? E%ﬁ%?s?éoéﬁ%g?}%%l?%%? r’e?ﬁaL%eac?t\t/av Se%%?ﬁ%%%ﬁ%ég%@etween 3D and

2D. Therefo théatjeasdtaiiejan Enig e aTiha GRIErENAPpIY PR incSEr aligee gieltritpddpgarmally
changing the araeumsRhGRIERIMAION MEfiIgeBASREARBINNG 23R PHSSHAR B RMRIe of 2D

image data 601 is combined with graphical 2D data 602, which is to be positioned in depth direction in
front of the badif0/a iP&0R8HY. HerMAsRiRhed NG ioNised as a left view 607. An offset 606 is
applied as a disparity shift tthgeffesaiean iighidreon GR8didhia userisdiexpgiencedavbemthined 3D view
609. Due to the,shift a part 604 of the graphics is cropped. while a further part 20remaips,. blank or
ransparent bl R Sot s doss oo SR T 4B SRR o S B AR R B ARSAR  eted
by applyih¢y anbefiguedefm@Dyainasrs ivrtiislelrecan ssieatediiydhethgeiofiset is applied on the 2D image in

one direction. When the relyaRtpatiining sdansergn hipsaiat Beak teoRQetrhpbiG Rl after

applying an offset part of the _imlzaig;e may fall beyond the boundaries of the plane as is shown in Figure 6A
|

at 25element 6B 1EEHE KiGMaHA LY WIRGAARFREEIES TrodheRiteBhiand gegually redyerd Wh¥B shows
applying a duataisitdfeed. behveeeifsetdsdivderk o aniapmiiasiniedns thcthe dngidandaipgyRig hieoutput
plane (but in opposite directians). By applying half of the offset .1 generate both output planes, so on
the 2D image #1 (gf e&ﬁre""é‘c .8%@%8@@8&%&%%8 g‘gﬁégﬁ %upé(%ce ”g‘éng‘aé'r?BWn in figure 6B. Thereto the
generatinp means 30are arrigwge84chephrplyitteea 3D offseit By exdftiplg o2 Vidvegindelagiddiie directions to

generate a |efi.gHIRHL PIARASRAh R RHERBLPIMIEN is to be fIGHERRIMIMPUSIRYAIBING R GF cut-off

while applying offset. The Figure shows a re-edited version of the graphics information. The left offset

version 630 artBetRREKY AL ERIGRH Yo T RSP BBERCE dige dp HisTH R RS TEHRW S MR 1 SRR P Palts 632,633.

Hence the 13applied as a disparity shift to generate a right view 608. The user will experience a combined
3D view 609. Due to the shift a part 604 of the graphics is cropped, while a further part
20  remains blank or transparent because no information is available to fill the area.

For stereoscopic graphics created by applying an offset to a 2D image
problems can occur when the offset is applied on the 2D image in one direction. When the
relevant part of the 2D image is located near the border of the plane after applying an offset
part of the image may fall beyond the boundaries of the plane as is shown in Figure 6A at

25  element 610. The numeral 1 will partly disappear in the final view 6009.

Figure 6B shows applying a dual 3D offset. The offset is divided by 2 and
applied to both the Left and the Right output plane (but in opposite directions). By applying
half of the offset 625 to generate both output planes, so on the 2D image in both directions,
the cropping effect can be reduced as is shown in figure 6B. Thereto the generating means

30 are arranged for applying the 3D offset by shifting 2D video in opposite directions to
generate a left output plane and a right output plane.

Figure 6C shows avoiding border cut-off while applying offset. The Figure
shows a re-edited version of the graphics information. The left offset version 630 and the

right offset version 631 both do not contain elements in the cropped parts 632,633. Hence the



final view is improved by during authoring ensuring that the image + the applied offset remain inside the
boundaries of both left and right planes. In a further embodiment non-linear stretching and scaling
is applied to both the left and right view when using an pffset applied to a 2D image to create a
stereoscopic 5perception. When applying an offset and shifting the image to the left and/or right parts of

the (video andfpr.ovARNIS HhiRREE RAGKIRG MR sPeRsHHd ek e AR EhAtHhgsRisungrRackground

information available to fill in those de-occluded areas the output image is cropped. To avoid the user
being disturbeFBHSE5I0R ROLRIBHRT DR SFhAE 19 RIASER is scaled non-linearly to fill in the missing
de-occluded areas. TheretOrtbéLg&\Beeaﬂmgmmmsmrmwrar@ddnb%ﬁﬂ sahinineapsiieetahiagof the 2D
video during s ft [ coveri rts of t D signal thatw | he display due to
said shifting. %Hg %Hﬁ}w | %} egv%ﬂgns%églrﬁ nél}r%‘?t l? ﬁé@ w%@h% C?enlit(g?sl,g1 %éete\%a%%ﬁe,g%é?a% streams in the
3D video §gnmer@amwsfr/hpteaﬂ@lﬂm TheffegbradBoG e kargple trdeftsmyaaidtIpriveidne playitem.

Additional entr{@@é@%ﬂ%@%ﬁﬁc@ﬁ'ﬂ‘é@eﬂﬁck@%ﬂﬁ&%’d%%ék%&%g%'ﬁ‘ﬁ%@t%T%é?@@n&%é\k@%lﬁd/ stream

entry may reference a de endent stream as Is the case with Stereoscoplc video or mall/[contaln a depth

map stream or"HBfﬁ‘a‘l*%ﬁ?@'lg?m‘?et%mﬁrbtﬁﬂ%? HAmoceEsth afses HE R dRAYRde 6 PEP e 5y 0bic video,
e.g. encoded aneosdimging Mstzbedty WS suduiee thepplig-pedie dhtige tiitiagy istsedled aam be used to refer
to a depth- or ilseoa]n%qaﬁp tp at is selegted in omblna n wit ol mste?d of the deé)endent video stream.

missIn X r s ns ar
20For playback 0 ayltem Ral contains con Ent suc%eé% aMPE “Strean, Eﬁag[ consists of a

main andlé defﬁérﬁﬁénﬂpe@éﬁh@tﬂ’@lm S eraDt ksl TNr tadh kel thsbitingdied aov exipp prtisiefrihtidgPto identify not
only the main yjdieq ﬁﬁﬁﬁ&‘ﬂ@éﬁ% Hg@ﬁggﬁg{&ggm@)&p@@y@%m@u also the dependent stream for the

3D data. Two options are available for including this information. A new playlist type meg be defined or

the additional signaling is 2594 ASHEIH WAEEIIARE: MYAITISIRRENSY &IGLE 98B R8Il ignore. In
both cases a ria\meemwmetm(gsi NeafbdeseNadatsael B”lmmterta@llsr&iwelmryxmﬁ;ﬂwmﬁstereoscom@ 3D

stream beyon Viz ependent or Secon VIeW Str anced STN
table is referre to-as%fﬁeéléem Blé]aé/g a'%nd@‘ (a;lgp')'}'é)gﬁy%rr 'S%dﬁ at Bulstc’y regjsoc\;\asa%(')rb e gdded as
extensiod data QW@p?@ﬁMtﬁ@ié@ﬁh%mN Sabbénﬁeﬁf&dl@@brﬁfemgeai IdapereieBsstegmemis thed per

playitem contaias WirEaR ERIGRIBLINETaand Bl ARy Sieas: bon. TyBRaPlimAmfields are to
be noted in the STN table for defining theS N table Semantics: length: This 16 bit field indicates the

number of bytE8Hf YHE %’T'FQ'PaFBFé'O%HﬁQ@%ﬁéVéW%ﬂb%F@%FﬁE'Ran&ﬂ‘? f%@de&ﬁﬁdﬁ%%ﬂﬁ‘@% of the STN
table(). MPEG-4 MVC, while the sub-path of the auxiliary stream can be used to refer to a depth- or

disparity map that is selected in combination with or instead of the dependent video stream.

20 For playback of a playitem that contains 3D content such as a MPEG MVC
stream, that consists of a main and a dependent elementary stream, the STN_table is extended
to support signaling to identify not only the main video stream (as is the case for normal) 2D
playback, but also the dependent stream for the 3D data. Two options are available for
including this information. A new playlist type may be defined or the additional signaling is

25 added as extension data to the playlist which an existing player will ignore. In both cases a
new entry to the STN_table is added that contains an entry for every (stereoscopic) 3D
stream beyond the base view viz. the dependent or secondary view streams. The 3D enhanced
STN_table is referred to as the STN_table_3D and typically for compatibility reasons would
be added as extension data to a playlist whereby the STN_table_stereoscopic has a loop of

30  playitems and per playitem contains the stream entries for the main and auxiliary streams.

The following fields are to be noted in the STN table for defining the

STN_table 3D Semantics:
length: This 16 bit field indicates the number of bytes of the STN_table() immediately
following this length field and up to the end of the STN_table().



14 keep 3D mode during_playback This field indicates the behavior of the player when transitioning from
3D to 2D mode during playback of a movie title. If set to Ob then the player switches modes. If set to Ib
the player will maintain the mode in 3D but the player wijl maintain the L, R plane switches S1-1...S1- 53
in the "L" position such that the presentation of the video and/or graphics content goes to 2D by

generating theiasgusts ggcfég@gl,n'gh@a?g&g{ may be maintained until playback of the current running title
stops or until the user changes pl st%’)ac maode back to 3D. str eam_entry() This section defines the

stream entry() BHEHEE TR ICHAE Be Qebapigi ot tedilaxenv et AR AR TRAOZPHAIRR MPSERLHHGs the
additional wdema%talstﬂaambmatlﬂél togestiiethaDilinfdaymtaicserchara meeleodentiymwhfd Right view
or depth map emantic t e asf entr he iew Str eam
attributes() ThIS ﬁ%'a%ﬁ%eﬁ% t %rﬁa?r]éeba?t?@i)trg V%'lthe?é%ﬁfE glié()a o évt'}rgg glf’(r)é i/f St
embodimént, iddbehel ‘af"m@élmwmbasmef@reaemmbm pfarti s dee aBU7R- maﬁiﬁfé @Dtﬁﬁagd@@tadded to each
playitem. FUmﬁfW@%né’rdﬂﬁ@’tﬁ@pﬂ%'ﬁ%ﬁ@%ﬁﬁk%@rﬂi%ﬁ&aﬁg madRHelaealgast flean extension

to a 2D playlist. To minimize transition delays and artifacts d urln%transmons between 3D back to 2D
mode a new eRtFEEAHEYNA IS RhiHbING UeeTRDaN9eR Al I BRCKIBRAE (RS Bnbht author to indicate the
desired behavgnrsémlregtayt(r)aneamsvnthﬁiwemﬁﬁbtﬂraihwamdry(gtemaemﬁame(ﬁwémhig@ér&iicator IS

indicative of a 2D mode.to be selected..Th tion his n ar tch er modes or
(b) to indicate %%) contrnrﬂjté e”eﬂ%-\éllswrﬁ ! éslgﬂf ({#'Qgsr’o glgparl?y a(g\élé%% 3

accom md@atur@mhtettmﬂih|m§ormﬁuamosunlnh@a\ﬁdemQ@Ie¢@@fé wemerr@vélwm@ rﬁedﬁs are arranged
for retrieving, f&ﬁ@%éhﬁrﬁ@s‘é‘%@ﬁe%‘%@'ﬁm SWitghing gﬁygfqﬁ@qﬁa'mﬁewocessmg unit 53 is arranged for,

when detecting said request to display 2D video data, setting the generatlné_cj; means to generate the
display signal M"6¥Pef E'Hl:'éeg?tﬂ@ k-ARSmeR e sitRarm.a fﬁ'@l’"ﬁ?@ SRR SHN IR peESdBED mode. In
an embodimenthe field keep 3D mode during playback 71,72,73 is an

In an embodiment, instead of one STN_table_3D for a whole playlist, an STN-
15 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.

To minimize transition delays and artifacts during transitions between 3D back
to 2D mode a new entry, called switching indicator, can be added that allows the content
author to indicate the desired behavior during a transition between 3D to 2D and vice versa.

20  The switching indicator is indicative of a 2D mode to be selected. The options for this
selection are: (a) to switch player modes or (b) to indicate to continue playback in 3D mode
but with zero disparity (pseudo 2D mode).

For accommodating the switching indicator in the video device of Figure 1,
the receiving means are arranged for retrieving, from the 3D video signal, the switching

25 indicator. The processing unit 53 is arranged for, when detecting said request to display 2D
video data, setting the generating means to generate the display signal in dependence of the
switching indicator to either the 2D mode or the pseudo 2D mode.

In an embodiment the field keep_3D_mode_during_playback 71,72,73 is an
example of the switching indicator that indicates the pseudo 2D switching mode is to be

30  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.



example of the switching indicator that indicates the pseudo 2D switching mode is to be 30selected, 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 afftirther 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 extendad.evipdisesRoliingHEOnstians SEPRRINeIYSWiEhNthe 35 didasthod of

providing the 3D video signal comprises generating the 3D video signal comprising 3D video data, and
including the sYARAFRIPIEERSPiNI58 %5208 4nSIgHAR thR&V S RINSaciigiRaitHle JRNMEeRed may be
transferred viasaymetwheld hvidedcagtiatthstayed aramegdettcasfiereeida I hewekhbdaveagtbdrther include

the step of ma ri cor ri d carrier bein ided.wi t of marks
representing tr%%%\ﬁ e%(%@;%f%eq’% ' .83?@@%%3“&@%&%%‘%&5% Agﬁeg fs\%é%uiage%%féefines the
parameters of reNkeiEetiiBedrecithcaltigiareiod|aroNidefoydiivintiaftk ok depeeseoting thale stream entry
table for definipgdhgigydtax: 10length: 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 e_ntry%.@type: This 8-bit field
indicates the type of databddeHB SieRMHiRKEaM elmeiany are et YSRIetths By ametresdh Heimber for the

stream entry()repectigutectnr iefdartiiulenme PoDoofim dinialipre khise Iotbit ifiehd hndivatesra Mdlue from the
15stream PID[polrﬁt]:eamipdexkentries defined in the Programinfo() of the Clip referrd to by the

Clip_Infonnation_Ti (—:!E'rrl] rrpg[f'}j /t%lzlp_lnfonnation_fiIe_name[angle_id] of the Playltem(). r ef to SubPath id:

This 8-bitlfleld lengidstéBin 8 AiletdondisaiePhenunniantefasy the fh gt iireae PRty (stf)mediatefto subClip entry
id: This 8-bit figlglJReigares anyal4RITaR RS HREHR B RIBstEam _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

15 stream_PIDJ[O][stream_index] entries defined in the Programinfo() of the Clip referrd to by
the Clip_Information_file_name[0] / Clip_Information_file_name[angle_id] of the
Playltem().
ref to_SubPath_id: This 8-bit field indicates a value from SubPath_id entries defined in the
PlayList().

20  ref_to_subClip_entry_id: This 8-bit field indicates a value from the subClip_entry_id
entries defined in a SubPlayltem of the SubPath referrd to by the ref_to_SubPath_id.
ref_to_stream_PID_of subClip: 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
the Clip_Information_file_name referrd to by the ref_to_subClip_entry id.

25 Figure 9 shows a table for defining the type in the stream entry. The value of
Type identifies the structure of the respective stream in the 3D video signal, as indicated in
the table.

Figure 10 shows 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

30  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



entries defined in a SubPlayltem of the SubPath referrd to by the ref to_SubPath_id. r ef to str eam PID of
subClip: This 16-bit field indicates a value from the stream_1'ID[0] [stream_index] entries defined in the
Programinfo() of the Clip referrd to by the Clip_Infonnatignjile_name referrd to by the ref
to_subClip_entry _id. 25Figure 9 shows a table for defining the type in the stream entry. The value of Type

identifies the sEGiuEg 0biDE (S ARGV S FItRAEdIRI DEpBRIMEGR90R:2S thieRiad A Gble.

Figure 10 shows the syntax of stream attributes. The stream attributes are part of the STN table as shown
in Figure 7. In PSPAEN&PARe following fields are to be noted in the 30stream attribute syntax: length: This 8
bit field indicates the numbenafilhtespeddihrdsthaate ationxites)ipion éoliatalifoloddsgitiets length field and

up to the end qf the, stre ributes(). Str. odin . This 8:-bit field.indicat oding type of
the elementar;% rgﬁ%%meg?s%o%%aetén %ﬁ%”@"é‘{ﬁjﬁﬁ%@% e@{%grr?ﬁghért%%rﬁ{ﬁrﬁ%ﬁ@&%n§r§halI be setto a
predefined 16 Maweyves. §.voXIB eppatichatan\sdtaeldeibdibptatiehtungienalitr lostpreempdilticate a depth or

disparity map. functiondi Wiltd5 BrRRESSIAIRMAIIHRLINE ARAYE: desHirtiPRiArRarRR described

embodiments of the invention with reference to different functional units and processors. 5However, it will
be apparent thaPIREsTHESHRIYIS PRt RS RS A AT RBBI A WS (R PGFREAG R SRRHE W brocessors
may be used witya siefoaoto @ ossine invesionoraneshenpidehonctitmeltysitisicattid to be performed

by separate ur}its brocessars or qontrgllers may pe erf?rmepl l?é/ the same pro esspr or controllers.

unct pial Inits.are on A © Seenasre ereﬁce%s Ul ablé means for providin 4
Hence, references to specitic functional units are only to be seen as references to Suitable means for
providinglthe XBserdmiadctionadioneaibgriieinthieatiieditastiisidpaicsttiot physical siryliysioal structure or
organization. organizdfihinvention 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 015 SHETBIOMEAR §AfBPlBeREE AP SERIF ERgmdnslieias prodwakors. The

elements and ecfpes entowei-aorambathmesnicof 6heésyerioinuaalobenphypitmiyyfosctionally and logically

implemented in an su'&tz%}:)l? way. | peed the f%mcti nality may be imnplementeéal {'n a sinsgle unit, in a
: .|m8| mented.a geaﬁ]gaa as.computer Software rurqn{ﬁ 0N orte of MOre data prcessors : .
plurality of units or-as part of other functional units. As such, Invention may be'implemented in a single

unit or ma§ bedpripsidislitalaighalinusiesssily. distelamectbatdhernpdiftotent amesmdimsrdoéskors. 20Although
the present iInyeRRNARPEEMYSESIPGIRiGRIREHPR PN P RMF FEHQPIMNED Suithbiegyntended to be
limited to the specific form set forth hérein. Rather, the ~ o ) ]
ndeed the functionality may be implemented in a single unit, in a plurality of units or as part
of other functional units. As such, the invention may be implemented in a single unit or may
be physically and functionally distributed between different units and processors.
20 Although the present invention has been described in connection with some
embodiments, it is not intended to be limited to the specific form set forth herein. Rather, the
scope of the present invention is limited only by the accompanying claims. Additionally,
although a feature may appear to be described in connection with particular embodiments,
one skilled in the art would recognize that various features of the described embodiments
25  may be combined in accordance with the invention. In the claims, the term comprising does
not exclude the presence of other elements or steps.
Furthermore, although individually listed, a plurality of means, elements or
method steps may be implemented by e.g. a single unit or processor. Additionally, although
individual features may be included in different claims, these may possibly be
30  advantageously combined, and the inclusion in different claims does not imply that a
combination of features is not feasible and/or advantageous. Also the inclusion of a feature in
one category of claims does not imply a limitation to this category but rather indicates that
the feature is equally applicable to other claim categories as appropriate. Furthermore, the

order of features in the claims do not imply any specific order in which the features must be



scope of the present invention is limited only by the accompanying claims. Additionally, although a feature
may appear to be described in connection with particular embodiments, one skilled in the art would
recognize that various features of the described embodjments 25 may be combined in accordance with
the invention. In the claims, the term comprising does not exclude the presence of other elements or

steps. FABHRET I @Fhaymﬁ@%i[‘d%“)ﬁdiﬁﬁgal%t%@_ﬁﬁ'ﬂ%@f%tﬁaﬁﬁn @k%@‘ﬁdlt i od steps
may be implemented by e.%. a single unit or processor. Additionally although individual features may be

included in diffSFcHERSI TS PaRESEPTISY 19JRISI9RTH e otV R SIERS TN PEARTRHEE! WANY Y HRRIGision in
different claimsrdeesmadditipty dingtiaraefalkinatiado oitfeatiutesaislinatifeasibkersfodiaeatvantageous. Also
the inclusion of g feqire nane afeqon, ol aime daga Aot MR Al miiatian o dais,eajeaory but rather
indicates that the featuré iS equally applicable to other claim categories’as appropriate. Furthermore, the
order of featurewidgsenseginasdoiofyinpigxamplesbalifiRobbdeonstvbicks Ieifeatinessenasf Be 17 worked
and in particulgfihe plrg,g\%xi,ndividual steps in a method claim does not imply that 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 5provided merely as a clarifying example shall not be
construed as limiting the scope of the claims in any way. 18 CLAIMS: 1.Video device (50) for processing
a three dimensional [3D] video signal, the device comprising receiving means (51,58,59) for receiving
the 3D video signal and retrieving 3D video data, generating means (52) for generating a display signal
for tranferring the video data to a 3D 5display, the generating means being arranged for generating in a
3D mode a 3D display signal for displaying the 3D video data on the 3D display operative in a 3D mode,



generating in a 2D mode a 2D display signal for displaying 2D video data on the 3D display operative in a
2D mode, and 10 - generating in a pseudo 2D mode a pseudo 2D display signal by including 2D video
data in the display signal for displaying the 2D video datg on the 3D display operative in the 3D mode,
and processing means (53) for detecting a request for transitioning from the 3D mode to display 2D
video data on thea3fd:5display, 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, characterized in
that the video device comprises  an output interface unit (55) for outputting, via a high-speed digital
interface to a 3D display 20 device (60) having the 3D display, an output signal formatted according to the
HDMI standard, the output signal comprising in the 3D mode the 3D display signal in the format of a 3D
signal; in the 2D mode the 2D display signal in the format of a 2D signal; in the pseudo 2D mode

th do 2D, displ ludi d data in the f t 250f I2 I d
i clam 1, whekein the gongI N HELROA E2) ARG T BRI L IR o 20 cisplay

signal, generatiexjaheoRDrisigo data by deriving image data without 3D information from the 3D video

data. 19 3. D?e‘@&@uﬁgrﬁ@ﬁ?%ﬁ'ﬁa%%Fre‘é’éi@ﬁ@h@mﬁ IMRARR VGRS Glianggg for combining

graphical data and 2D video data by positionin raphical data in depth dlrectlon in front of the 2D

video data by awwﬂgganeamﬁs@@ad%aea?ﬁéw&al%wawé'@&h&éﬁ@@‘ﬁrréw hewideRIdaRihE Shw.

5 display, the generating means being arranged for
- generating in a 3D mode a 3D display signal for displaying the 3D video data on the 3D
display operative in a 3D mode,
- generating in a 2D mode a 2D display signal for displaying 2D video data on the 3D display
operative in a 2D mode, and
10 - generating in a pseudo 2D mode a pseudo 2D display signal by including 2D video data in
the display signal for displaying the 2D video data on the 3D display operative in the 3D
mode, and
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,
characterized in that the video device comprises
- an output interface unit (55) for outputting, via a high-speed digital interface to a 3D display
20  device (60) having the 3D display, an output signal formatted according to the HDMI
standard, the output signal comprising
- in the 3D mode the 3D display signal in the format of a 3D signal,
- in the 2D mode the 2D display signal in the format of a 2D signal,
- in the pseudo 2D mode the pseudo 2D display signal including 2D video data in the format
25 ofa3D signal.

2. Device as claimed in claim 1, wherein the generating means are (52) arranged
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.



4. Device as claimed in claim 1, wherein the processing means (53) are arranged 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 thgy10generating means to generate the 2D display
signal. 5.Device as claimed in claim 1, wherein the receiving means (51,58,59) 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 (53) are 15arranged for settingz the generating means

(52) to generafe the output 2RYIFEIFH ARPEANR ARETL WEELGIRARG RYOFRIRIAAPeans (BRI @ med in claim
5, wherein thefswitehbigrig dicaticandticades 2Datitee 3 inopissitola e seieqiridalatathénswiithing indicator
indicates that t seu e is 20to he selected. 7. ' laj ' [ rein the
receiving mear?fe(%%npﬁgé% ﬁéﬁ% )V%rorggtaiﬁyga @géﬁgagﬁrggrtﬁ)ﬁr@@lgé\ﬁ%épﬂ%%’o[%%{] e'%]b{%signal.
258.Methdéd ofedediodewingdz tigbeviimensional [3D] video signal, the method comprising receiving the 3D
video signal and retrieving 3D video data; generating a display signal for tranferring the video data to a 3D

display, the generating being arranged for 30 - generating.in a 3D mode a 3D dis§l]ay signal for displaying

the 3D video dhta on the 3TSHIR BRI M SRRt e BIRSPSIRG RPANS (5 ThaE& &% display
signal for displtyjnghdéxvdenceialagonctine BR) displai apessdive tDadRPlayeidaalatetegrarating in a pseudo
2D mode a pseudo 2D dis -signal by inclyding 2D videq data j the display sjgnal for displaying the
20 video data BHRE RO A S A SR e CETB e e SR  aitioning rom
the 3D mbdle toerssafily mefs to eHspikly B ARddsptixtsidnlthe 3D display, and, in response to the
detection,

5. Device as claimed in claim 1, wherein the receiving means (51,58,59) 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 (53) are

15 arranged for setting the generating means (52) to generate the output signal in dependence of

the switching indicator

6. Device as claimed in claim 5, wherein the switching indicator indicates that
the 2D mode is to be selected, or the switching indicator indicates that the pseudo 2D mode is
20  to be selected.

7. Device as claimed in claim 1, wherein the receiving means comprise means

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

25 8. Method of processing a three dimensional [3D] video signal, the method
comprising
receiving the 3D video signal and retrieving 3D video data;
generating a display signal for tranferring the video data to a 3D display, the generating being
arranged for

30 - generating in a 3D mode a 3D display signal for displaying the 3D video data on the 3D
display operative in a 3D mode,
- generating in a 2D mode a 2D display signal for displaying 2D video data on the 3D display
operative in a 2D mode, and

- generating in a pseudo 2D mode a pseudo 2D display signal by including 2D video data in



5- setting the generating means to generate the pseudo 2D display signal for maintaining the 3D mode of
the 3D display characterized in that the method comprises  outputting, via a high-speed digital interface
to a 3D display device (60) having the 3D display, an osgput signal formatted according to the HDMI
standard, the output signal 10 comprising in the 3D mode the 3D display signal in the format of a 3D
signal;  in th%@'&ﬁéﬂ@?%i&ﬂ@l?@ Gib?ﬂ‘é?)ﬁ&'ﬁm@@'ljﬂﬁﬁl@‘o@{@&ﬁ flexBli _ béﬁtﬁb@iﬁftﬁ’é@g 2D mod(_e _the
pseudo 2D dlsplgc?/ signal including 2D video data in the format of a 3D signal. 15 9.Method of providing a
three dimensidi E[Bﬁflvideo signal for transferring to a 3D video device as claimed in claim 5, the method
comprising gertatiig the@svideosigtiahiagrfrphising3Bimaden datapanod2®s digiliginD aigsvtching
indicator in the 3D video.si the switching indi r being indicative of a 2D mode to be selected for, in
the device sett?r%tggﬂ?g %eegr?égrd; r!_%yh?gaaﬁlg %?&ﬁsgr{;é%%hdeg%ﬁ p'JL]It signal in dependence of the switching
indicator. 5 10: Mithbthegeoripeaimeatinimoeneaie tberpsaedo ctisriaingl inaldointhdee nashe25the 2D
mode is to be splacigsopihtgosuyiiaRiNg indicator indicates that the pseudo 2D mode is to be selected.
11. Method as claimed in claim 9 or 10, wherein the method comprises the step of manufacturing a record
carrier, the recSIRIESEIHRINE e REEAATA 5k of marks 30representing the 3D video signal. 12.
Three dimensiooab[8iNgyidiea bignapédd Jisitalrmnstacsnga3D dldplaydadaide @B Davidgehdance as claimed in
claim 8, the 30yideo siqnl somprising e R Ids0 Atk At eGP dlesiet Jhg switching
indicator being indicative or a mode 1o be selec
10  comprising
- in the 3D mode the 3D display signal in the format of a 3D signal,
- in the 2D mode the 2D display signal in the format of a 2D signal,;

- in the pseudo 2D mode the pseudo 2D display signal including 2D video data in the format

of a 3D signal.
15
0. Method of providing a three dimensional [3D] video signal for transferring to
a 3D video device as claimed in claim 5,
the method comprising
- generating the 3D video signal comprising 3D video data, and
20 - 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 setting the generating means to

generate the output signal in dependence of the switching indicator.

10. Method as claimed in claim 9, wherein the switching indicator indicates that
25  the 2D mode is to be selected, or the switching indicator indicates that the pseudo 2D mode is

to be selected.

11. Method as claimed in claim 9 or 10, wherein the method comprises the step of
manufacturing a record carrier, the record carrier being provided with a track of marks

30  representing the 3D video signal.

12. Three dimensional [3D] video signal (41) for transferring 3D video data to a
3D video device as claimed in claim 8, 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



21 for, in the devicesetting the generating means (52) to generate the output signal in dependence of the

switching indicator. 13. Signal as claimed in claim 12, wherein the switching indicator indicates that 5the

2D mode is to be selected, or the switching indicator inglicates that the pseudo 2D mode is to be selected.
14. Record carrier (54) comprising the three dimensional [3D] video signal as claimed in claim 12 or 13.

10 15. Compugr inP@@é%&e%‘éﬁH@thé%?ﬁﬁﬁ’?ﬂe%Wﬁ @igABRIRNAL u‘t’@&rﬁéﬁ@nah V_VhiCh program is
operative to cause a processor to perform the respective steps of the method as claimed in any one of the
dependence of the switching indicator.

claims 8 to 11.
13. Signal as claimed in claim 12, wherein the switching indicator indicates that
5 the 2D mode is to be selected, or the switching indicator indicates that the pseudo 2D mode is

to be selected.

14. Record carrier (54) comprising the three dimensional [3D] video signal as
claimed in claim 12 or 13.

10
15. Computer program product for processing a three dimensional [3D] video
signal, which program is operative to cause a processor to perform the respective steps of the

method as claimed in any one of the claims 8 to 11.





